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1. [bookmark: _Toc413817183]Introduction 
This report is a summary of the responses for “Questionnaires for Introduction, Application, Issues and Technology for Short Range Devices (SRDs)”, which was circulated among APT members on 29 March 2011. During the 10th meeting of the APT Wireless Group (AWG-10) in Bangkok, Thailand, in March 2011, the Working Group on Technology Aspects agreed to consider on harmonization issues and advanced technologies on SRDs in APT region. In order to facilitate the discussion in the future, it was decided to develop two kinds of Questionnaires as attached on SRDs to collect information from each country. This report summarises one of the questionnaires. During the 14th meeting of the APT Wireless Group (AWG-14), it was agreed to conduct a complementary survey on detailed situation of SRD usages, requirements for SRD related applications, and technical issues of SRD radio communication systems in the APT member countries, and to study and discuss new technologies to facilitate harmonised usage of frequency bands among wireless communication systems. The complementary survey was circulated on 13 September 2013. This revision of the report includes the responses to the complementary survey received and discussed during the period of AWG-16 to AWG-18.
The purpose of the survey is to know the current situation of SRD, especially wireless systems in ISM band. Applications using wireless systems in ISM band are now growing rapidly. It is clear that such new applications and products are giving huge benefits to users and societies in APT member countries. On the other hand, the situation may cause issues such as congestion of ISM band, and / or interference between wireless systems. In order to cope with the situation and to keep developing new applications, services and products of SRD, it is important to study the harmonization as well as advanced technologies for SRDs. 
The method of survey is rather “qualitative approach” instead of “quantitative approach”. Theoretically it is possible to measure the number of wireless systems or services of all of APT member countries. However, the reality is that we need much time and cost for checking actual numbers of SDR systems. On the other hand the situation changes every month or even every week. This means that it is not possible to know and compare situations of APT member country based on the numbers. From this point of view, we chose a quick method as shown in the questionnaire to take a snapshot of the current situation. The “professionals” of wireless technology, business and regulation fill out the form of the questionnaire. Therefore we believe that the results based on the method can show the tendency of latest situation, and they encourage APT members to discuss about SRD and its applications, services and technologies, which improve our societies in Asia Pacific region. 
2. [bookmark: _Toc413817184]
Summary of the Responses

[bookmark: _Toc413817185]Q1. Introduction
Which devices with SRD connectivity have been already introduced in your country?

Situation[footnoteRef:1] [1:  “very popular”: most of people are using or rely on the devices/services.
“popular”: many people are using the devices/services and it is easy to find them.
“rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country.
] 

3. very popular
2. popular
1. rare
0. no
Note: The new or updated information received on the complementary survey is marked in yellow in the table.

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	

	　
	Desktop PC with wireless connection
	Notebook PC with wireless connection
	Smartphone with short range radiocommunication system
	Tablet computers
	Game
	e-book
	Digital Device (camera, camcorder etc.)
	Audio-Visual for home (video transmission etc.)
	Portable audio
	Mobile router (3G to WiFi etc.)
	Wireless Access Point for home usage
	Wireless peripheral devices (headphone, keyboard, mouse)
	Cordless phone (2.4GHz, others)
	Wireless sensor network
	Medical equipment with short range wireless connection
	Healthcare
	Security camera
	POS (Point Of Sales) system with wireless connection
	Femtocell
	Wireless microphone
	Factory automation / Product management / Trace and track
	Smart metering
	Machine-to-machine (M2M) remote control
	Intelligent transport system (ITS) for vehicle to vehicle / infrastructure communication
	In-vehicle communication / controller area network (CAN)
	Digital signage
	Home appliance
	Others (please specify the detail below)
	

	Australia
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	2
	3
	3
	3
	3
	1
	3
	3
	2
	2
	1
	3
	3
	3
	2
	*1

	Bangladesh
	2
	2
	3
	3
	3
	2
	3
	3
	3
	2
	3
	3
	2
	2
	2
	2
	3
	2
	2
	3
	1
	1
	1
	1
	1
	1
	3
	
	

	Brunei
	3
	3
	3
	3
	3
	2
	3
	2
	3
	3
	3
	3
	3
	2
	3
	3
	2
	2
	0
	3
	
	
	
	
	
	
	
	
	

	China
	1
	3
	3
	3
	1
	3
	3
	1
	1
	2
	3
	3
	2
	2
	1
	2
	2
	3
	1
	3
	1
	2
	2
	1
	1
	1
	1
	2
	

	Indonesia
	1
	3
	3
	2
	2
	1
	1
	1
	1
	3
	3
	3
	3
	1
	2
	1
	2
	2
	1
	3
	
	
	
	
	
	
	
	
	

	Iran
	2
	2
	1
	2
	2
	3
	2
	1
	2
	2
	3
	3
	2
	1
	2
	1
	2
	2
	1
	3
	2
	1
	1
	1
	1
	1
	2
	3
	RFID

	Japan
	3
	3
	3
	3
	3
	3
	3
	2
	3
	3
	3
	2
	3
	1
	2
	1
	2
	2
	1
	3
	2
	1
	1
	3
	1
	2
	1
	
	

	Korea
	1
	3
	3
	3
	3
	3
	3
	1
	3
	3
	3
	3
	3
	1
	1
	1
	1
	1
	2
	3
	
	
	
	
	
	
	
	
	

	Laos
	2
	3
	2
	1
	2
	0
	3
	1
	1
	1
	1
	2
	1
	1
	1
	1
	2
	1
	1
	3
	
	
	
	
	
	
	
	
	

	Macao
	2
	3
	3
	3
	2
	2
	1
	1
	1
	1
	3
	2
	2
	1
	1
	1
	1
	1
	0
	2
	
	
	
	
	
	
	
	
	

	Malaysia
	2
	3
	3
	3
	2
	1
	1
	1
	3
	3
	3
	3
	3
	1
	1
	1
	2
	2
	0
	3
	
	
	
	
	
	
	
	
	

	Marshall Island
	3
	3
	3
	3
	1
	1
	3
	2
	2
	3
	3
	2
	2
	1
	1
	2
	1
	1
	1
	1
	
	
	
	
	
	
	
	
	

	Myanmar
	
	
	
	
	
	
	2
	
	
	
	
	
	
	1
	1
	1
	1
	
	2
	2
	
	
	
	
	
	
	
	
	

	Papua New Guinea 
	2
	2
	1
	1
	2
	1
	3
	2
	3
	2
	1
	2
	2
	1
	1
	1
	2
	1
	0
	2
	
	
	
	
	
	
	
	
	

	Philippines
	2
	3
	3
	3
	1
	3
	3
	1
	1
	3
	3
	3
	3
	2
	1
	1
	1
	3
	1
	3
	1
	2
	0
	0
	0
	2
	1
	
	

	Singapore
	2
	3
	3
	2
	2
	3
	3
	3
	3
	2
	3
	2
	3
	2
	1
	2
	2
	2
	1
	3
	
	
	
	
	
	
	
	
	

	Sri Lanka
	2
	3
	3
	2
	1
	1
	3
	1
	2
	2
	2
	3
	2
	1
	1
	1
	2
	2
	1
	3
	3
	2
	2
	1
	2
	
	2
	
	

	Thailand
	2
	3
	3
	3
	1
	1
	2
	2
	2
	2
	3
	2
	2
	1
	2
	2
	2
	1
	2
	3
	2
	
	
	
	1
	
	
	
	

	Viet Nam
	1
	3
	2
	1
	3
	1
	2
	1
	3
	3
	2
	2
	1
	1
	1
	2
	3
	1
	1
	2
	2
	1
	1
	1
	1
	1
	1
	1
	


*1: Smart electricity meters utilizing mesh networks in SRD bands


[bookmark: _Toc413817186]Q2. Applications
Which applications have been used in your country? Are they popular in your country?

Situation
3. very popular
2. popular
1. rare
0. no

[bookmark: _Toc413817187]Q2-1 Environments
Note: The new or updated information received on the complementary survey is marked in yellow in the table.

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16

	
	Train station
	Airport
	On the train
	Airplane
	Vehicle (Taxi, bus etc.)
	Café
	Bookstore
	Shopping Center
	Museum
	Hospital
	School (primary school, high school, university etc.)
	Public Office
	Factory
	Home
	Outdoor (town etc.)
	Other (please specify the detail below

	Australia
	3
	3
	1
	0
	1
	2
	2
	2
	2
	1
	3
	2
	3
	3
	2
	

	Bangladesh
	1
	2
	0
	0
	1
	2
	2
	1
	2
	1
	2
	2
	2
	3
	1
	

	Brunei
	0
	0
	0
	0
	0
	3
	1
	1
	0
	0
	2
	2
	
	
	0
	

	China
	1
	3
	0
	1
	1
	3
	2
	1
	1
	1
	2
	2
	1
	2
	1
	

	Indonesia
	1
	2
	0
	0
	1
	3
	1
	3
	1
	1
	2
	2
	
	
	2
	

	Iran
	1
	2
	1
	1
	1
	2
	2
	2
	1
	1
	1
	2
	2
	2
	2
	

	Japan
	3
	3
	2
	0
	1
	3
	1
	1
	1
	2
	2
	1
	2
	3
	1
	

	Korea
	3
	3
	2
	0
	3
	3
	2
	
	3
	3
	3
	3
	
	
	
	

	Laos
	0
	2
	0
	1
	0
	2
	1
	1
	0
	1
	2
	2
	
	
	1
	

	Macao
	0
	2
	0
	0
	0
	2
	1
	1
	3
	1
	2
	3
	
	
	2
	

	Malaysia
	1
	3
	1
	0
	1
	3
	3
	3
	1
	2
	3
	3
	
	
	2
	

	Marshall Island
	0
	2
	0
	0
	0
	1
	0
	0
	1
	1
	
	2
	
	
	0
	

	Myanmar
	
	
	
	
	
	
	2
	2
	2
	
	
	1
	
	
	1
	

	Papua New Guinea
	0
	1
	0
	0
	0
	1
	1
	1
	0
	0
	1
	2
	
	
	1
	

	Philippines
	1
	3
	0
	1
	2
	3
	1
	1
	1
	1
	2
	2
	1
	3
	1
	

	Singapore
	2
	3
	1
	1
	0
	3
	0
	3
	2
	2
	3
	3
	
	
	2
	

	Sri Lanka
	1
	3
	0
	1
	1
	2
	0
	2
	1
	1
	2
	1
	3
	3
	1
	

	Thailand
	1
	3
	0
	1
	0
	3
	3
	3
	0
	2
	3
	2
	2
	2
	2
	

	Viet Nam
	1
	2
	1
	0
	0
	3
	1
	2
	1
	2
	2
	1
	2
	1
	1
	1



[bookmark: _Toc413817188]
Q2-2 SRD usage and users’ experience related to applications

Situation
3. very popular
2. popular
1. rare
0. no

Note: This sub-section has been revised based on the new questionnaire and responses.  The former results remain but in the different form. The new or updated information received on the complementary survey is marked in yellow in the table.

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	Others

	
	Audio
	Video
	Data
	Background 
applications
	

	
	Conversational voice
	Voice messaging
	Streaming audio (Music)
	Videophone
	One-way video (Movie)
	Web-browsing
	Bulk data
	High-priority transaction services (E-commerce)
	Command / control
	Still image (Picture)
	Interactive games
	Telnet
	E-mail (server access)
	Instant messaging
	Fax
	Low-priority transaction services
	E-mail (server-to-server)
	Usenet / Newspaper
	Book
	Shopping coupon
	Others (please specify the detail below)

	Australia
	3
	3
	2
	2
	3
	3
	3
	3
	2
	3
	3
	1
	3
	3
	1
	3
	1
	1
	1
	1
	1

	Bangladesh
	3
	2
	2
	2
	3
	3
	1
	3
	3
	3
	0
	1
	3
	3
	0
	2
	0
	0
	
	
	

	Brunei
	
	
	3
	
	2
	
	
	
	
	2
	3
	
	
	
	
	
	
	
	2
	0
	

	China
	3
	2
	2
	1
	1
	3
	3
	1
	1
	3
	3
	1
	2
	3
	1
	1
	0
	2
	2
	1
	1

	Indonesia
	
	
	2
	
	2
	
	
	
	
	2
	2
	
	
	
	
	
	
	
	1
	1
	

	Iran
	2
	1
	1
	1
	0
	3
	1
	2
	1
	0
	1
	1
	2
	1
	1
	1
	1
	0
	
	
	

	Japan
	3
	2
	2
	2
	3
	3
	3
	3
	1
	3
	2
	0
	3
	2
	1
	0
	0
	0
	0
	1
	

	Korea
	
	
	3
	
	3
	
	
	
	
	3
	3
	
	
	
	
	
	
	
	3
	2
	

	Laos
	
	
	2
	
	1
	
	
	
	
	3
	2
	
	
	
	
	
	
	
	1
	0
	

	Macao
	
	
	3
	
	3
	
	
	
	
	3
	3
	
	
	
	
	
	
	
	2
	1
	

	Malaysia
	
	
	2
	
	2
	
	
	
	
	2
	2
	
	
	
	
	
	
	
	2
	2
	

	Marshall Island
	
	
	0
	
	0
	
	
	
	
	0
	0
	
	
	
	
	
	
	
	0
	0
	

	Myanmar
	
	
	2
	
	1
	
	
	
	
	2
	2
	
	
	
	
	
	
	
	1
	1
	

	Papua New Guinea
	
	
	1
	
	1
	
	
	
	
	1
	1
	
	
	
	
	
	
	
	0
	0
	

	Philippines
	3
	2
	2
	1
	
	3
	2
	1
	1
	3
	3
	
	2
	3
	1
	
	
	
	
	
	

	Singapore
	
	
	2
	
	2
	
	
	
	
	
	2
	
	
	
	
	
	
	
	1
	
	

	Sri Lanka
	3
	3
	2
	1
	1
	3
	3
	3
	2
	3
	1
	2
	3
	3
	1
	
	3
	
	1
	1
	

	Thailand
	1
	0
	1
	1
	1
	2
	2
	0
	1
	N
	N
	
	1
	
	
	
	
	0
	1
	1
	

	Viet Nam
	3
	3
	2
	2
	3
	3
	3
	3
	2
	3
	3
	1
	3
	3
	1
	3
	1
	1
	2
	
	1








Radio Access Technologies	Users’ experience of application quality
a. Cellular (including femto-cells)	5. Excellent
b. WiFi	4. Good
c. UWB	3. Fair
d. ZigBee	2. Poor
e. IrDA	1. Bad
f. NFC
h. RFID
i. others (please specify)

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	Others

	
	Audio
	Video
	Data
	Background 
applications
	

	
	Conversational voice
	Voice messaging
	Streaming audio (Music)
	Videophone
	One-way video (Movie)
	Web-browsing
	Bulk data
	High-priority transaction services (E-commerce)
	Command / control
	Still image (Picture)
	Interactive games
	Telnet
	E-mail (server access)
	Instant messaging
	Fax
	Low-priority transaction services
	E-mail (server-to-server)
	Usenet / Newspaper
	Book
	Shopping coupon
	Others (please specify the detail below)

	Australia
	a5
b5
e5
	a5
b5
e5
	a5
b5
e5
	a5
b5

	a5
b5

	a5
b5

	a5
b5

	a5
b5

	a5
b5
e5
	a5
b5
e5
	
b5
e5
	b5
	a5
b5

	a5
b5

	b5
	b5
	b5
	
	
	
	

	Bangladesh
	a5
b4


e5
f2
	a5
b5


e4
f2
	a5
b5


e5

	a5
b5
c5
d2


	a5
b5


e5

	a5
b5
c3



	a2
b4


e4

	a5





	a2
b5


e4
f5
	a5
b5


e5
f2
	
	a4
b4




	a5
b5
c2



	a5
b5


e5
f2
	
	a5
b4




	
	
	
	
	

	China
	a5
b5


e5



	
b5


e5



	
b5


e5



	a1
b4






	a5
b5
c5





	a5
b5






	
b5
c5





	
b5






	


d5
e5
f5

h5
	a5
b5
c5

e3



	a5
b5






	
b5






	a5
b5






	a5
b5






	a5







	a5
b5




g5

	
	a5
b5






	
	
	

	Iran
	b4
c4
e4

	b4

e4

	b4

e4

	
	b4



	b4



	b4



	b4



	b4

e4
g4
	
	b4



	b4



	b4



	b4



	b4



	b4



	b4



	
	
	
	

	Japan
	a5
b4





	a5






	
b4





	
b4





	
b3

e4



	a4
b4





	
b4

e4



	a5
b5



g5
h5
	

d4




	a4
b5

e4
f4


	a5
b5





	
	a5
b5





	a5
b5





	
b4





	
	
	
	
	
	

	Philippines
	a4
b4
e4
	a3
b4
e4
	
b4
e4
	a3
b4

	
	a4
b4

	
b4

	
b4

	

e4
	

e4
	a4
b4
e4
	a3
b4

	
	a4
b4

	a5
b5

	a3


	
	
	
	
	

	Sri Lanka
	a5


e4
	a3



	


e4
	a3



	
b2


	
b5


	
b5


	
b3


	

d5

	?
b4


	
b4


	
b4


	
b5


	a5



	a3



	
	
b


	
	
	
	

	Viet Nam
	b4


	
	b4


	b4


	b4


	b4


	b4


	
	
d4
e4
	
	
	
	b4


	
	
	
	
	
	
	
	



[bookmark: _Toc413817189]
Q3. Issues

Is there any issues related to SRD radiocommunication system?

Situation
3. very popular
2. popular
1. rare
0. no

Note: The new or updated information received on the complementary survey is marked in yellow in the table.

	　
	1 
	2 
	3 
	4 
	5 
	6 
	7 

	3. Issues
	Congestion of frequency band
	Security
	Performance (data rate, latency)
	Interference between SRD and other system
	Device cost
	Battery life
	Others (please specify the detail below)

	Australia
	2
	1
	1
	2
	1
	2
	

	Bangladesh
	3
	3
	3
	3
	3
	2
	

	Brunei
	1
	3
	3
	3
	
	
	

	China
	3
	2
	2
	2
	3
	2
	

	Indonesia
	
	
	
	
	
	
	

	Iran
	3
	3
	2
	3
	2
	2
	

	Japan
	
	2
	1
	1
	2
	2
	The issues of congestion and interference among 2.4GHz WLAN and Bluetooth systems are being emerged in some cases, i.e., hotspot services at airport, train stations and conference rooms. 

	Korea
	3
	2
	3
	3
	
	
	

	Laos
	2
	2
	1
	1
	
	
	

	Macao
	1
	1
	1
	1
	
	
	

	Malaysia
	3
	2
	2
	2
	
	
	

	Marshall Island
	1
	1
	1
	1
	
	
	

	Myanmar
	1
	2
	1
	1
	
	
	

	Papua New Guinea 
	1
	1
	1
	1
	
	
	

	Philippines
	3
	2
	2
	2
	3
	3
	

	Singapore
	
	
	
	
	
	
	

	Sri Lanka
	1
	1
	2
	2
	3
	3
	

	Thailand
	1
	2
	2
	2
	2
	2
	

	Viet Nam
	1
	2
	2
	3
	2
	2
	





[bookmark: _Toc413817190]Q4. New Technologies

In your country, do you have any R&D activities of SRD related technologies? If yes, please put the summary of the activities. 


	Country
	Comments

	Australia
	National ICT Australia (NICTA) has been researching gigabit Wi-Fi. The low-power 60 GHz chip could be up to 10 times faster than current Wi-Fi chips, achieving speeds of up to 5 Gbps.

	Brunei
	A the moment there are  R&D activities which are focused on the development of RFID applications e.g. Point-of-Sales (PoS),inventory management, vehicle ID tracking etc.

	China
	Some companies, research institution and universities carry out research on SRD related technologies in China.

	Korea
	IEEE802.11ac(5GHz band), WiGig (57 -64GHz band), UWB, Picocast, NFC (Near Field Communication).

	Japan
	- Millimeter-wave and Terahertz related technologies (There are several projects related to system and semiconductor device).
- Dynamic Spectrum Access for WPAN (radio resource enhancement technologies, organized by the Ministry of Internal Affairs and Communications, Japan).

	Malaysia
	Institutions of higher learning in Malaysia have been actively doing R&D activities with regards to SRD, such as Wireless Sensor Networks (WSN) and Ultra Wideband (UWB) technology.

	Singapore
	No e.g. Multi-Gigabit technologies for last inch research by various Research & Development Institutions and local Universities.





3. [bookmark: _Toc413817191]Information and Discussions

3.1. [bookmark: _Toc335336175][bookmark: _Toc335336248][bookmark: _Toc335336176][bookmark: _Toc335336249][bookmark: _Toc335336177][bookmark: _Toc335336250][bookmark: _Toc335336178][bookmark: _Toc335336251][bookmark: _Toc335336179][bookmark: _Toc335336252][bookmark: _Toc335336180][bookmark: _Toc335336253][bookmark: _Toc413817192]Report of Wireless LAN Usage in Japan – Measurements in Train Station and Airports 
(AWG-11/INP-42)

Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]At the 6th AWF meeting held in March-April 2009, “APT Report on Common Frequency Bands for Operation of Short Range Radio Communication Devices” (AWF-6/OUT-12) had been accepted and a lot of SRDs (short range radio communication devices) are shown to be operating in various frequency bands in each country.  It is expected that those bands for SRDs are getting used more and more densely by SRD radio systems to realizing the ubiquitous network society, and available spectrum resources are becoming scarce.  To cope with such radio resource problems related to SRDs, Japan has carried out a new project named “Radio Resource Control Technologies among Autonomously Operating Radio Systems on Same Frequency Band.”  This project was first introduced as AWF-7/INP-45 at Sub-WG5 of WG-Spec in the 7th AWF meeting held in Sept. 2009, and then its research results are also introduced as AWF-8/INP-17 in the 8th AWF meeting held in March-April 2010. In addition, we suggested as AWF-9/INP-51 (Rev.1) in the 9th AWF meeting held in Sept. 2010 that it is necessary to determine the receiver’s physical performance for valid evaluation of coexisting SRDs system performance in the same frequency band. In the 9th AWF meeting, the group agreed that Sub-WG5 members should be provided with further new information in accordance with the progress of the R&D (AWF-9/TMP-18). Also, as AWG-10/INP-62 (Rev.1) in the 10th AWG meeting, we proposed our researching technology which has an ability to control the channel access priority among multiple wireless systems.
This document reports measurement results of wireless LAN usage in 2.4GHz ISM band. We observed spectrograms in major train stations, and airports. Through these measurements we found that multiple wireless systems were operated in train stations, and that spectrum band was exploited by various APs and mobile nodes.

Project Overview and Recent Results
The project overview, research activities, and recent results are shown in the Attachment to this document. 


[bookmark: _Toc413817193]
Appendix 1: Responses from APT member countries

[bookmark: _Toc413817194]Australia (AWG-11/INP-22)

Replying Administration: Australia

Contact Point: Bridget Kerans, Senior Radiocommunications Engineer, Australian Communications and Media Authority (Tel: +61 2 6219 5203; Email: Bridget.Kerans@acma.gov.au)

1.  Introduction
Which devices with SRD connectivity have been already introduced in your country?

	No
	Device name
	Situation[footnoteRef:2] [2:   “very popular”: most of people are using or rely on the devices/services.
   “popular”: many people are using the devices/services and it is easy to find them.
  “rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country.
] 

3. very popular
2. popular
1. rare
0. no

	1
	Desktop PC with wireless connection                                            
	3            2           1         0

	2
	Notebook PC with wireless connection
	3            2           1         0

	3
	Smartphone with short range radiocommunication system           
	3            2           1         0

	4
	Tablet computers
	3            2           1         0

	5
	Game
	3            2           1         0

	6
	e-book
	3            2           1         0

	7
	Digital Device (camera, camcorder etc.)
	3            2           1         0

	8
	Audio-Visual for home (video transmission etc.)
	3            2           1         0

	9
	Portable audio
	3            2           1         0

	10
	Mobile router (3G to WiFi etc.)
	3            2           1         0

	11
	Wireless Access Point for home usage
	3            2           1         0

	12
	Wireless peripheral devices (headphone, keyboard, mouse)
	3            2           1         0

	13
	Cordless phone (2.4GHz, others)
	3            2           1         0

	14
	Wireless sensor network
	3            2           1         0

	15
	Medical equipment with short range wireless connection
	3            2           1         0

	16
	Healthcare
	3            2           1         0

	17
	Security camera
	3            2           1         0

	18
	POS (Point Of Sales) system with wireless connection
	3            2           1         0

	19
	Femtocell
	3            2           1         0

	20
	Wireless microphone
	3            2           1         0

	21
	Others (please specify the detail below)
Smart electricity meters utilizing mesh networks in SRD bands
	3            2           1         0



2. Applications
Which applications have been used in your country? Are they popular in your country?

2-1 Hotspot service
	
	Device name
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Train station
	3            2           1         0

	2
	Airport                                                                                 
	3            2           1         0

	3
	On the train 
	3            2           1         0

	4
	Airplane
	3            2           1         0

	5
	Vehicle (Taxi, bus etc.)
	3            2           1         0

	6
	Café
	3            2           1         0

	7
	Bookstore
	3             2            1        0

	8
	Shopping Center
	3             2            1        0

	9
	Museum
	3             2            1        0

	10
	Hospital
	3            2           1         0

	11
	School (primary school, high school, university etc.)
	3            2           1         0

	12
	Public Office
	3             2            1        0

	13
	Outdoor (town etc.)
	3             2            1        0

	14
	Other (please specify the detail below
	3             2            1        0





2-2 Content download service via SRD connection
	
	Content
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Music
	3            2           1         0

	2
	Movie
	3            2           1         0

	3
	Game 
	3            2           1         0

	4
	Book
	3            2           1         0

	5
	Picture
	3            2           1         0

	6
	Shopping Coupon
	3            2           1         0

	7
	Others (please specify the detail below)
Eg. Newspapers
	3            2           1         0




3. Issues
Is there any issues related to SRD radiocommunication system?

	
	Issues
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Congestion of frequency band
	3             2            1        0

	2
	Security
	3             2            1        0

	3
	Performance (data rate, latency)
	3             2            1        0

	4
	Interference between SRD and other system
	3             2            1        0

	5
	Others (please specify the detail below)
	3             2            1        0


4. New Technologies
In your country, do you have any R&D activities of SRD related technologies?
Yes   

National ICT Australia (NICTA) has been researching gigabit Wi-Fi. The low-power 60 GHz chip could be up to 10 times faster than current Wi-Fi chips, achieving speeds of up to 5 Gbps



[bookmark: _Toc413817195]Brunei (AWG-11/INP-100)	

Replying Administration: Authority for Info-communications Industry of Brunei Darussalam

Contact Point: Hjh Yusrina Hj Mat Yussof


1.  Introduction
Which devices with SRD connectivity have been already introduced in your country?

	No
	Device name
	Situation[footnoteRef:3] [3:   “very popular”: most of people are using or rely on the devices/services.
   “popular”: many people are using the devices/services and it is easy to find them.
  “rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country.
] 

3. very popular
2. popular
1. rare
0. no

	1
	Desktop PC with wireless connection                                            
	3            2           1         0

	2
	Notebook PC with wireless connection
	3            2           1         0

	3
	Smartphone with short range radiocommunication system           
	3            2           1         0

	4
	Tablet computers
	3            2           1         0

	5
	Game
	3            2           1         0

	6
	e-book
	3            2           1         0

	7
	Digital Device (camera, camcorder etc.)
	3            2           1         0

	8
	Audio-Visual for home (video transmission etc.)
	3            2           1         0

	9
	Portable audio
	3            2           1         0

	10
	Mobile router (3G to WiFi etc.)
	3            2           1         0

	11
	Wireless Access Point for home usage
	3            2           1         0

	12
	Wireless peripheral devices (headphone, keyboard, mouse)
	3            2           1         0

	13
	Cordless phone (2.4GHz, others)
	3            2           1         0

	14
	Wireless sensor network
	3            2           1         0

	15
	Medical equipment with short range wireless connection
	3            2           1         0

	16
	Healthcare
	3            2           1         0

	17
	Security camera
	3            2           1         0

	18
	POS (Point Of Sales) system with wireless connection
	3            2           1         0

	19
	Femtocell
	3            2           1         0

	20
	Wireless microphone
	3            2           1         0

	21
	Others (please specify the detail below)
	3            2           1         0




2. Applications
Which applications have been used in your country? Are they popular in your country?

2-1 Hotspot service
	
	Device name
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Train station
	3            2           1         0

	2
	Airport                                                                                 
	3            2           1         0

	3
	On the train 
	3            2           1         0

	4
	Airplane
	3            2           1         0

	5
	Vehicle (Taxi, bus etc.)
	3            2           1         0

	6
	Café
	3            2           1         0

	7
	Bookstore
	3             2            1        0

	8
	Shopping Center
	3             2            1        0

	9
	Museum
	3             2            1        0

	10
	Hospital
	3             2            1        0

	11
	School (primary school, high school, university etc.)
	3             2            1        0

	12
	Public Office
	3             2            1        0

	13
	Outdoor (town etc.)
	3             2            1        0

	14
	Other (please specify the detail below
	3             2            1        0





2-2 Content download service via SRD connection
	
	Content
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Music
	3             2            1        0

	2
	Movie
	3             2            1        0

	3
	Game 
	3             2            1        0

	4
	Book
	3             2            1        0

	5
	Picture
	3             2            1        0

	6
	Shopping Coupon
	3             2            1        0

	7
	Others (please specify the detail below)
	3             2            1        0




3. Issues
Is there any issues related to SRD radiocommunication system?

	
	Issues
	Situatioin
3. very popular
2. popular
1. rare
0. no

	1
	Congestion of frequency band
	3             2            1        0

	2
	Security
	3             2            1        0

	3
	Performance (data rate, latency)
	3             2            1        0

	4
	Interference between SRD and other system
	3             2            1        0

	5
	Others (please specify the detail below)
	3             2            1        0




4. New Technologies
In your country, do you have any R&D activities of SRD related technologies?
Yes   No

If yes, please put the summary of the activities. 

A the moment there are  R&D activities which are focused on the development of RFID applications e.g. Point-of-Sales (PoS),inventory management, vehicle ID tracking etc





[bookmark: _Toc413817196]People’s Republic of China (AWG-12/INP-45)

Replying Administration: China (People’s Republic of)

Contact Point: Ms. Li Ping, Bureau of Radio Regulation, MIIT, China (Tel:+ 86-10-68009020; Fax : +86-10-68009050; Email: liping@miit.gov.cn; Address: BeiLiShi Road 80, Beijing, China)

1.  Introduction
Which devices with SRD connectivity have been already introduced in your country?

	No
	Device name
	Situation[footnoteRef:4] [4:   “very popular”: most of people are using or rely on the devices/services.
   “popular”: many people are using the devices/services and it is easy to find them.
  “rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country.
] 

3. very popular
2. popular
1. rare
0. no

	1
	Desktop PC with wireless connection                                            
	3            2           1         0

	2
	Notebook PC with wireless connection
	3            2           1         0

	3
	Smartphone with short range radiocommunication system           
	3            2           1         0

	4
	Tablet computers
	3            2           1         0

	5
	Game
	3            2           1         0

	6
	e-book
	3            2           1         0

	7
	Digital Device (camera, camcorder etc.)
	3            2           1         0

	8
	Audio-Visual for home (video transmission etc.)
	3            2           1         0

	9
	Portable audio
	3            2           1         0

	10
	Mobile router (3G to WiFi etc.)
	3            2           1         0

	11
	Wireless Access Point for home usage
	3            2           1         0

	12
	Wireless peripheral devices (headphone, keyboard, mouse)
	3            2           1         0

	13
	Cordless phone (2.4GHz, others)
	3            2           1         0

	14
	Wireless sensor network
	3            2           1         0

	15
	Medical equipment with short range wireless connection
	3            2           1         0

	16
	Healthcare
	3            2           1         0

	17
	Security camera
	3            2           1         0

	18
	POS (Point Of Sales) system with wireless connection
	3            2           1         0

	19
	Femtocell
	3            2           1         0

	20
	Wireless microphone
	3            2           1         0

	21
	Others (please specify the detail below)
Smart electricity meters utilizing mesh networks in SRD bands
	3            2           1         0



2. Applications
Which applications have been used in your country? Are they popular in your country?

2-1 Hotspot service
	
	Device name
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Train station
	3            2           1         0

	2
	Airport                                                                                 
	3            2           1         0

	3
	On the train 
	3            2           1         0

	4
	Airplane
	3            2           1         0

	5
	Vehicle (Taxi, bus etc.)
	3            2           1         0

	6
	Café
	3            2           1         0

	7
	Bookstore
	3            2           1        0

	8
	Shopping Center
	3            2           1        0

	9
	Museum
	3            2           1        0

	10
	Hospital
	3            2           1         0

	11
	School (primary school, high school, university etc.)
	3            2           1         0

	12
	Public Office
	3            2            1        0

	13
	Outdoor (town etc.)
	3            2            1        0

	14
	Other (please specify the detail below
	3            2            1        0



2-2 Content download service via SRD connection
	
	Content
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Music
	3            2           1         0

	2
	Movie
	3            2           1         0

	3
	Game 
	3            2           1         0

	4
	Book
	3            2           1         0

	5
	Picture
	3            2           1         0

	6
	Shopping Coupon
	3            2           1         0

	7
	Others (please specify the detail below)
Eg. Newspapers
	3            2           1         0



3. Issues
Is there any issues related to SRD radiocommunication system?

	
	Issues
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Congestion of frequency band
	3             2            1        0

	2
	Security
	3             2            1        0

	3
	Performance (data rate, latency)
	3             2            1        0

	4
	Interference between SRD and other system
	3             2            1        0

	5
	Others (please specify the detail below)
	3             2            1        0



4. New Technologies
In your country, do you have any R&D activities of SRD related technologies?
Yes  No

Some companies, research institution and universities carry out research on SRD related technologies in China.



[bookmark: _Toc413817197]Indonesia (AWG-11/INP-12)

Replying Administration: 
PT. Telekomunikasi Indonesia

Contact Point: 
Mr. Denny Sukarman 
AVP Frequency & Numbering
Email: d_sukarman@telkom.co.id 

1.  Introduction
Which devices with SRD connectivity have been already introduced in your country?

	No
	Device name
	Situation[footnoteRef:5] [5:   “very popular”: most of people are using the devices/services.
   “popular”: many people are using the devices/services and it is easy to find them.
  “rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country.
] 

3. very popular
2. popular
1. rare
0. no

	1
	Desktop PC with wireless connection                                            
	3            2           1         0

	2
	Notebook PC with wireless connection
	3            2           1         0

	3
	Smartphone with short range radiocommunication system           
	3            2           1         0

	4
	Tablet computers
	3            2           1         0

	5
	Game
	3            2           1         0

	6
	e-book
	3            2           1         0

	7
	Digital Device (camera, camcorder etc.)
	3            2           1         0

	8
	Audio-Visual for home (video transmission etc.)
	3            2           1         0

	9
	Portable audio
	3            2           1         0

	10
	Mobile router (3G to WiFi etc.)
	3            2           1         0

	11
	Wireless Access Point for home usage
	3            2           1         0

	12
	Wireless peripheral devices (headphone, keyboard, mouse)
	3            2           1         0

	13
	Cordless phone (2.4GHz, others)
	3            2           1         0

	14
	Wireless sensor network
	3            2           1         0

	15
	Medical equipment with short range wireless connection
	3            2           1         0

	16
	Healthcare
	3            2           1         0

	17
	Security camera
	3            2           1         0

	18
	POS (Point Of Sales) system with wireless connection
	3            2           1         0

	19
	Femtocell
	3            2           1         0

	20
	Wireless microphone
	3            2           1         0

	21
	Others (please specify the detail below)
	3            2           1         0




2. Applications
Which applications have been used in your country? Are they popular in your country?

2-1 Hotspot service
	
	Device name
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Train station
	3            2           1         0

	2
	Airport                                                                                 
	3            2           1         0

	3
	On the train 
	3            2           1         0

	4
	Airplane
	3            2           1         0

	5
	Vehicle (Taxi, bus etc.)
	3            2           1         0

	6
	Café
	3            2           1         0

	7
	Bookstore
	3             2            1        0

	8
	Shopping Center
	3             2            1        0

	9
	Museum
	3             2            1        0

	10
	Hospital
	3             2            1        0

	11
	School (primary school, high school, university etc.)
	3             2            1        0

	12
	Public Office
	3             2            1        0

	13
	Outdoor (town etc.)
	3             2            1        0

	14
	Other (please specify the detail below
	3             2            1        0





2-2 Content download service via SRD connection
	
	Content
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Music
	3             2            1        0

	2
	Movie
	3             2            1        0

	3
	Game 
	3             2            1        0

	4
	Book
	3             2            1        0

	5
	Picture
	3             2            1        0

	6
	Shopping Coupon
	3             2            1        0

	7
	Others (please specify the detail below)
	3             2            1        0




3. Issues
Is there any issues related to SRD radiocommunication system?

	
	Issues
	Situatioin
3. very popular
2. popular
1. rare
0. no

	1
	Congestion of frequency band
	3             2            1        0

	2
	Security
	3             2            1        0

	3
	Performance (data rate, latency)
	3             2            1        0

	4
	Interference between SRD and other system
	3             2            1        0

	5
	Others (please specify the detail below)
	3             2            1        0




4. New Technologies
In your country, do you have any R&D activities of SRD related technologies?
Yes   No

If yes, please put the summary of the activities.  




[bookmark: _Toc413817198]Japan (AWG-11/INP-19)

Replying Administration:
Japan

Contact Point: 

1.  Introduction
Which devices with SRD connectivity have been already introduced in your country?

	No
	Device name
	Situation[footnoteRef:6] [6:   “very popular”: most of people are using or rely on the devices/services.
   “popular”: many people are using the devices/services and it is easy to find them.
  “rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country.
] 

3. very popular
2. popular
1. rare
0. no

	1
	Desktop PC with wireless connection                                            
	3X           2           1            0

	2
	Notebook PC with wireless connection
	3 X          2           1            0

	3
	Smartphone with short range radiocommunication system           
	3X           2           1            0

	4
	Tablet computers
	3 X          2           1            0

	5
	Game
	3X           2           1            0

	6
	e-book
	3X           2           1            0

	7
	Digital Device (camera, camcorder etc.)
	3X           2           1            0

	8
	Audio-Visual for home (video transmission etc.)
	3              2X        1            0

	9
	Portable audio
	3              2X        1            0

	10
	Mobile router (3G to WiFi etc.)
	3              2X        1            0

	11
	Wireless Access Point for home usage
	3X           2           1            0

	12
	Wireless peripheral devices (headphone, keyboard, mouse)
	3              2X        1            0

	13
	Cordless phone (2.4GHz, others)
	3X           2           1            0

	14
	Wireless sensor network
	3              2           1X         0

	15
	Medical equipment with short range wireless connection
	3              2           1X         0

	16
	Healthcare
	3              2           1X         0

	17
	Security camera
	3              2X        1            0

	18
	POS (Point Of Sales) system with wireless connection
	3              2X        1            0

	19
	Femtocell
	3              2           1X         0

	20
	Wireless microphone
	3X           2           1            0

	21
	Others (please specify the detail below)
	3              2           1            0




2. Applications
Which applications have been used in your country? Are they popular in your country?

2-1 Hotspot service
	
	Device name
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Train station
	3X         2           1           0

	2
	Airport                                                                                 
	3X         2           1           0

	3
	On the train 
	3            2X        1           0

	4
	Airplane
	3            2           1           0X

	5
	Vehicle (Taxi, bus etc.)
	3            2           1X        0

	6
	Café
	3            2X        1           0

	7
	Bookstore
	3            2           1           0X

	8
	Shopping Center
	3            2           1X        0

	9
	Museum
	3            2           1X        0

	10
	Hospital
	3            2X        1           0

	11
	School (primary school, high school, university etc.)
	3            2X        1           0

	12
	Public Office
	3            2           1X        0

	13
	Outdoor (town etc.)
	3            2           1X        0

	14
	Other (please specify the detail below
	3            2           1           0




2-2 Content download service via SRD connection
	
	Content
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Music
	3             2            1           0X

	2
	Movie
	3             2            1           0X

	3
	Game 
	3X          2            1           0

	4
	Book
	3             2            1           0X

	5
	Picture
	3             2            1X        0

	6
	Shopping Coupon
	3             2            1X        0

	7
	Others (please specify the detail below)
	3             2            1           0




3. Issues
Is there any issues related to SRD radiocommunication system?

	
	Issues
	Situatioin
3. very popular
2. popular
1. rare
0. no

	1
	Congestion of frequency band
	3             2               1        0   (*)

	2
	Security
	3             2X            1        0

	3
	Performance (data rate, latency)
	3             2               1X     0

	4
	Interference between SRD and other system
	3             2               1        0   (*)

	5
	Others (please specify the detail below)
	3             2               1        0



* The issues of congestion and interference among 2.4GHz WLAN and Bluetooth systems are being emerged in some cases, i.e., hotspot services at airport, train stations and conference rooms.  


4. New Technologies
In your country, do you have any R&D activities of SRD related technologies?
Yes 

If yes, please put the summary of the activities. 
· Millimeter-wave and Terahertz related technologies (There are several projects related to system and semiconductor device). 
· Dynamic Spectrum Access for WPAN (radio resource enhancement technologies, organized by the Ministry of Internal Affairs and Communications, Japan)




[bookmark: _Toc413817199]Korea (AWG-11/INP-27)

Name of the Administration: The Republic of Korea

Contact Person : Young Ho Jang (yhjang@kcc.go.kr)


1.  Introduction
Which devices with SRD connectivity have been already introduced in your country?

	No
	Device name
	Situation[footnoteRef:7] [7:   “very popular”: most of people are using the devices/services.
   “popular”: many people are using the devices/services and it is easy to find them.
  “rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country.
] 

3. very popular
2. popular
1. rare
0. no

	1
	Desktop PC with wireless connection                                            
	3            2           1         0

	2
	Notebook PC with wireless connection
	3            2           1         0

	3
	Smartphone with short range radiocommunication system           
	3            2           1         0

	4
	Tablet computers
	3            2           1         0

	5
	Game
	3            2           1         0

	6
	e-book
	3            2           1         0

	7
	Digital Device (camera, camcorder etc.)
	3            2           1         0

	8
	Audio-Visual for home (video transmission etc.)
	3            2           1         0

	9
	Portable audio
	3            2           1         0

	10
	Mobile router (3G to WiFi etc.)
	3            2           1         0

	11
	Wireless Access Point for home usage
	3            2           1         0

	12
	Wireless peripheral devices (headphone, keyboard, mouse)
	3            2           1         0

	13
	Cordless phone (2.4GHz, others)
	3            2           1         0

	14
	Wireless sensor network
	3            2           1         0

	15
	Medical equipment with short range wireless connection
	3            2           1         0

	16
	Healthcare
	3            2           1         0

	17
	Security camera
	3            2           1         0

	18
	POS (Point Of Sales) system with wireless connection
	3            2           1         0

	19
	Femtocell
	3            2           1         0

	20
	Wireless microphone
	3            2           1         0

	21
	Others (please specify the detail below)
	3            2           1         0




2. Applications
Which applications have been used in your country? Are they popular in your country?

2-1 Hotspot service
	
	Device name
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Train station
	3            2           1         0

	2
	Airport                                                                                 
	3            2           1         0

	3
	On the train 
	3            2           1         0

	4
	Airplane
	3             2           1         0

	5
	Vehicle (Taxi, bus etc.)
	3             2           1         0

	6
	Café
	3             2           1         0

	7
	Bookstore
	3             2            1        0

	8
	Shopping Center
	3             2            1        0

	9
	Museum
	3             2            1        0

	10
	Hospital
	3             2            1        0

	11
	School (primary school, high school, university etc.)
	3             2            1        0

	12
	Public Office
	3             2            1        0

	13
	Outdoor (town etc.)
	3             2            1        0

	14
	Other (please specify the detail below
	3             2            1        0





2-2 Content download service via SRD connection
	
	Content
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Music
	3             2            1        0

	2
	Movie
	3             2            1        0

	3
	Game 
	3             2            1        0

	4
	Book
	3             2            1        0

	5
	Picture
	3             2            1        0

	6
	Shopping Coupon
	3             2            1        0

	7
	Others (please specify the detail below)
	3             2            1        0




3. Issues
Is there any issues related to SRD radiocommunication system?

	
	Issues
	Situatioin
3. very popular
2. popular
1. rare
0. no

	1
	Congestion of frequency band
	3             2            1        0

	2
	Security
	3             2            1        0

	3
	Performance (data rate, latency)
	3             2            1        0

	4
	Interference between SRD and other system
	3             2            1        0

	5
	Others (please specify the detail below)
	3             2            1        0




4. New Technologies
In your country, do you have any R&D activities of SRD related technologies?
Yes   No

If yes, please put the summary of the activities. 
IEEE802.11ac(5GHz band), WiGig(57-64GHz band), UWB, Picocast, NFC(Near Field Communication)





[bookmark: _Toc413817200]Laos (AWG-11/INP-98)

1. Introduction
Which devices with SRD connectivity have been already introduced in your country?

	No
	Device name
	Situation1
3. very popular
2. popular
1. rare
0. no


	1. 
	Desktop PC with wireless connection
	2

	2. 
	Notebook PC with wireless connection
	3

	3. 
	Smartphone with short range radiocommunication system
	2

	4. 
	Tablet computers
	1

	5. 
	Game
	2

	6. 
	e-book
	0

	7. 
	Digital Device (camera, camcorder etc.)
	3

	8. 
	Audio-Visual for home (video transmission etc.)
	1

	9. 
	Portable audio
	1

	10. 
	Mobile router (3G to WiFi etc.)
	1

	11. 
	Wireless Access Point for home usage
	1

	12. 
	Wireless peripheral devices (headphone, keyboard, mouse)
	2

	13. 
	Cordless phone (2.4GHz, others)
	1

	14. 
	Wireless sensor network
	1

	15. 
	Medical equipment with short range wireless connection
	1

	16. 
	Healthcare
	1

	17. 
	Security camera
	2

	18. 
	POS (Point Of Sales) system with wireless connection
	1

	19. 
	Femtocell
	1

	20. 
	Wireless microphone
	3

	21. 
	Others (please specify the detail below)
	



2. Applications

Which applications have been used in your country? Are they popular in your country?

2-1 Hotspot service
	No
	Device name
	Situation
3. very popular
2. popular
1. rare
0. no



	1. 
	Train station
	0

	2. 
	Airport
	2

	3. 
	On the train
	0

	4. 
	Airplane
	1

	5. 
	Vehicle (Taxi, bus etc.)
	0

	6. 
	Café
	2

	7. 
	Bookstore
	1

	8. 
	Shopping Center
	1

	9. 
	Museum
	0

	10. 
	Hospital
	1

	11. 
	School (primary school, high school, university etc.)
	2

	12. 
	Public Office
	2

	13. 
	Outdoor (town etc.)
	1

	14. 
	Other (please specify the detail below
	




1 “very popular”: most of people are using or rely on the devices/services.
“popular”: many people are using the devices/services and it is easy to find them.
“rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country.

2-2 Content download service via SRD connection

	No
	Content
	Situation
3. very popular
2. popular
1. rare
0. no



	1. 
	Music
	2

	2. 
	Movie
	1

	3. 
	Game
	2

	4. 
	Book
	1

	5. 
	Picture
	3

	6. 
	Shopping Coupon
	0

	7. 
	Others (please specify the detail below)
	





3. Issues

Is there any issues related to SRD radiocommunication system?
	No
	Issues
	Situation
3. very popular
2. popular
1. rare
0. no

	1. 
	Congestion of frequency band
	2

	2. 
	Security
	2

	3. 
	Performance (data rate, latency)
	1

	4. 
	Interference between SRD and other system
	1

	5. 
	Others (please specify the detail below)
	



4. New Technologies

In your country, do you have any R&D activities of SRD related technologies?

No

If yes, please put the summary of the activities.



[bookmark: _Toc413817201]Macao, China (AWG-11/INP-88)

Replying Administration: 
Bureau of Telecommunications Regulation (DSRT), Macao, China

Contact Point: Mr. Veng Keong TOU, ifx@dsrt.gov.mo, +853-83969189


1.  Introduction
Which devices with SRD connectivity have been already introduced in your country?

	No
	Device name
	Situation[footnoteRef:8] [8:   “very popular”: most of people are using or rely on the devices/services.
   “popular”: many people are using the devices/services and it is easy to find them.
  “rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country.
] 

3. very popular
2. popular
1. rare
0. no

	1
	Desktop PC with wireless connection                                            
	2

	2
	Notebook PC with wireless connection
	3

	3
	Smartphone with short range radiocommunication system           
	3

	4
	Tablet computers
	3

	5
	Game
	2

	6
	e-book
	2

	7
	Digital Device (camera, camcorder etc.)
	1

	8
	Audio-Visual for home (video transmission etc.)
	1

	9
	Portable audio
	1

	10
	Mobile router (3G to WiFi etc.)
	1

	11
	Wireless Access Point for home usage
	3

	12
	Wireless peripheral devices (headphone, keyboard, mouse)
	2

	13
	Cordless phone (2.4GHz, others)
	2

	14
	Wireless sensor network
	1

	15
	Medical equipment with short range wireless connection
	1

	16
	Healthcare
	1

	17
	Security camera
	1

	18
	POS (Point Of Sales) system with wireless connection
	1

	19
	Femtocell
	0

	20
	Wireless microphone
	2

	21
	Others (please specify the detail below)
	N/A




2. Applications
Which applications have been used in your country? Are they popular in your country?

2-1 Hotspot service
	
	Device name
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Train station
	0

	2
	Airport                                                                                 
	2

	3
	On the train 
	0

	4
	Airplane
	0

	5
	Vehicle (Taxi, bus etc.)
	0

	6
	Café
	2

	7
	Bookstore
	1

	8
	Shopping Center
	1

	9
	Museum
	3

	10
	Hospital
	1

	11
	School (primary school, high school, university etc.)
	2

	12
	Public Office
	3

	13
	Outdoor (town etc.)
	2

	14
	Other (please specify the detail below
	N/A





2-2 Content download service via SRD connection
	
	Content
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Music
	3

	2
	Movie
	3

	3
	Game 
	3

	4
	Book
	2

	5
	Picture
	3

	6
	Shopping Coupon
	1

	7
	Others (please specify the detail below)
	N/A




3. Issues
Is there any issues related to SRD radiocommunication system?

	
	Issues
	Situatioin
3. very popular
2. popular
1. rare
0. no

	1
	Congestion of frequency band
	1

	2
	Security
	1

	3
	Performance (data rate, latency)
	1

	4
	Interference between SRD and other system
	1

	5
	Others (please specify the detail below)
	N/A




4. New Technologies
In your country, do you have any R&D activities of SRD related technologies?
No

If yes, please put the summary of the activities. 


[bookmark: _Toc413817202]Malaysia (AWG-12/INP-107)

Name of administration: Malaysia
Organization: Malaysian Communications and Multimedia Commission
Contact Point Name: Senior Director (Spectrum Policy and Planning Division)
Email: srpd@cmc.gov.my


1.  Introduction

Which devices with SRD connectivity have been already introduced in your country?

	No
	Device name
	Situation[footnoteRef:9] [9:   “very popular”: most of people are using or rely on the devices/services.
   “popular”: many people are using the devices/services and it is easy to find them.
  “rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country. 
] 

3. very popular
2. popular
1. rare
0. no

	1
	Desktop PC with wireless connection                                            
	3            2           1         0

	2
	Notebook PC with wireless connection
	3            2           1         0

	3
	Smartphone with short range radiocommunication system           
	3            2           1         0

	4
	Tablet computers
	3            2           1         0

	5
	Game
	3            2           1         0

	6
	e-book
	3            2           1         0

	7
	Digital Device (camera, camcorder etc.)
	3            2           1         0

	8
	Audio-Visual for home (video transmission etc.)
	3            2           1         0

	9
	Portable audio
	3            2           1         0

	10
	Mobile router (3G to WiFi etc.)
	3            2           1         0

	11
	Wireless Access Point for home usage
	3            2           1         0

	12
	Wireless peripheral devices (headphone, keyboard, mouse)
	3            2           1         0

	13
	Cordless phone (2.4GHz, others)
	3            2           1         0

	14
	Wireless sensor network
	3            2           1         0

	15
	Medical equipment with short range wireless connection
	3            2           1         0

	16
	Healthcare
	3            2           1         0

	17
	Security camera
	3            2           1         0

	18
	POS (Point Of Sales) system with wireless connection
	3            2           1         0

	19
	Femtocell
	3            2           1         0

	20
	Wireless microphone
	3            2           1         0

	21
	Others (please specify the detail below)
	3            2           1         0



2. Applications

Which applications have been used in your country? Are they popular in your country?

2-1 Hotspot service
	
	Device name
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Train station
	3            2           1         0

	2
	Airport                                                                                 
	3            2           1         0

	3
	On the train 
	3            2           1         0

	4
	Airplane
	3            2           1         0

	5
	Vehicle (Taxi, bus etc.)
	3            2           1         0

	6
	Café
	3            2           1         0

	7
	Bookstore
	3             2            1        0

	8
	Shopping Center
	3             2            1        0

	9
	Museum
	3             2            1        0

	10
	Hospital
	3             2            1        0

	11
	School (primary school, high school, university etc.)
	3             2            1        0

	12
	Public Office
	3             2            1        0

	13
	Outdoor (town etc.)
	3             2            1        0

	14
	Other (please specify the detail below
	3             2            1        0




2-2 Content download service via SRD connection
	
	Content
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Music
	3             2            1        0

	2
	Movie
	3             2            1        0

	3
	Game 
	3             2            1        0

	4
	Book
	3             2            1        0

	5
	Picture
	3             2            1        0

	6
	Shopping Coupon
	3             2            1        0

	7
	Others (please specify the detail below)
	3             2            1        0




3. Issues
Is there any issues related to SRD radiocommunication system?

	
	Issues
	Situatioin
3. very popular
2. popular
1. rare
0. no

	1
	Congestion of frequency band
	3             2            1        0

	2
	Security
	3             2            1        0

	3
	Performance (data rate, latency)
	3             2            1        0

	4
	Interference between SRD and other system
	3             2            1        0

	5
	Others (please specify the detail below)
	3             2            1        0




4. New Technologies
In your country, do you have any R&D activities of SRD related technologies?
Yes 
If yes, please put the summary of the activities. 
Institutions of higher learning in Malaysia have been actively doing R&D activities with regards to SRD, such as Wireless Sensor Networks (WSN) and Ultra Wideband (UWB) technology.





[bookmark: _Toc413817203]Marshall Islands (AWG-11/INP-85)

Applying administration: MINISTRY OF TRANSPORTATION AND COMMUNICATIONS,
REPUBLIC OF THE MARSHALL ISLANDS
Contact Point 
Permanent Secretary, Mr. Phil Philippo
Spectrum Manager, Mr. Rommel Natividad

1.  Introduction

Which devices with SRD connectivity have been already introduced in your country?

	No
	Device name
	Situation[footnoteRef:10] [10:   “very popular”: most of people are using or rely on the devices/services.
   “popular”: many people are using the devices/services and it is easy to find them.
  “rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country. 
] 

3. very popular
2. popular
1. rare
0. no

	1
	Desktop PC with wireless connection                                            
	3            2           1         0

	2
	Notebook PC with wireless connection
	3            2           1         0

	3
	Smartphone with short range radiocommunication system           
	3            2           1         0

	4
	Tablet computers
	3            2           1         0

	5
	Game
	3            2           1         0

	6
	e-book
	3            2           1         0

	7
	Digital Device (camera, camcorder etc.)
	3            2           1         0

	8
	Audio-Visual for home (video transmission etc.)
	3            2           1         0

	9
	Portable audio
	3            2           1         0

	10
	Mobile router (3G to WiFi etc.)
	3            2           1         0

	11
	Wireless Access Point for home usage
	3            2           1         0

	12
	Wireless peripheral devices (headphone, keyboard, mouse)
	3            2           1         0

	13
	Cordless phone (2.4GHz, others)
	3            2           1         0

	14
	Wireless sensor network
	3            2           1         0

	15
	Medical equipment with short range wireless connection
	3            2           1         0

	16
	Healthcare
	3            2           1         0

	17
	Security camera
	3            2           1         0

	18
	POS (Point Of Sales) system with wireless connection
	3            2           1         0

	19
	Femtocell
	3            2           1         0

	20
	Wireless microphone
	3            2           1         0

	21
	Others (please specify the detail below)
	3            2           1         0



2. Applications

Which applications have been used in your country? Are they popular in your country?

2-1 Hotspot service
	
	Device name
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Train station
	3            2           1         0

	2
	Airport                                                                                 
	3            2           1         0

	3
	On the train 
	3            2           1         0

	4
	Airplane
	3            2           1         0

	5
	Vehicle (Taxi, bus etc.)
	3            2           1         0

	6
	Café
	3            2           1         0

	7
	Bookstore
	3             2            1        0

	8
	Shopping Center
	3             2            1        0

	9
	Museum
	3             2            1        0

	10
	Hospital
	3             2            1        0

	11
	School (primary school, high school, university etc.)
	3             2            1        0

	12
	Public Office
	3             2            1        0

	13
	Outdoor (town etc.)
	3             2            1        0

	14
	Other (please specify the detail below
	3             2            1        0




2-2 Content download service via SRD connection
	
	Content
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Music
	3             2            1        0

	2
	Movie
	3             2            1        0

	3
	Game 
	3             2            1        0

	4
	Book
	3             2            1        0

	5
	Picture
	3             2            1        0

	6
	Shopping Coupon
	3             2            1        0

	7
	Others (please specify the detail below)
	3             2            1        0




3. Issues
Is there any issues related to SRD radiocommunication system?

	
	Issues
	Situatioin
3. very popular
2. popular
1. rare
0. no

	1
	Congestion of frequency band
	3             2            1        0

	2
	Security
	3             2            1        0

	3
	Performance (data rate, latency)
	3             2            1        0

	4
	Interference between SRD and other system
	3             2            1        0

	5
	Others (please specify the detail below)
	3             2            1        0




4. New Technologies
In your country, do you have any R&D activities of SRD related technologies?
Yes  No

If yes, please put the summary of the activities. 




[bookmark: _Toc413817204]Myanmar (AWG-11/INP-97)

Replying Administration: 

Contact Point: 

1.  Introduction
Which devices with SRD connectivity have been already introduced in your country?

	No
	Device name
	Situation[footnoteRef:11] [11:   “very popular”: most of people are using or rely on the devices/services.
   “popular”: many people are using the devices/services and it is easy to find them.
  “rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country.
] 

3. very popular
2. popular
1. rare
0. no

	1
	Desktop PC with wireless connection                                            
	3            2           1         0

	2
	Notebook PC with wireless connection
	3            2           1         0

	3
	Smartphone with short range radiocommunication system           
	3            2           1         0

	4
	Tablet computers
	3            2           1         0

	5
	Game
	3            2           1         0

	6
	e-book
	3            2           1         0

	7
	Digital Device (camera, camcorder etc.)
	3            2           1         0

	8
	Audio-Visual for home (video transmission etc.)
	3            2           1         0

	9
	Portable audio
	3            2           1         0

	10
	Mobile router (3G to WiFi etc.)
	3            2           1         0

	11
	Wireless Access Point for home usage
	3            2           1         0

	12
	Wireless peripheral devices (headphone, keyboard, mouse)
	3            2           1         0

	13
	Cordless phone (2.4GHz, others)
	3            2           1         0

	14
	Wireless sensor network
	3            2           1         0

	15
	Medical equipment with short range wireless connection
	3            2           1         0

	16
	Healthcare
	3            2           1         0

	17
	Security camera
	3            2           1         0

	18
	POS (Point Of Sales) system with wireless connection
	3            2           1         0

	19
	Femtocell
	3            2           1         0

	20
	Wireless microphone
	3            2           1         0

	21
	Others (please specify the detail below)
	3            2           1         0




2. Applications
Which applications have been used in your country? Are they popular in your country?

2-1 Hotspot service
	
	Device name
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Train station
	3            2           1         0

	2
	Airport                                                                                 
	3            2           1         0

	3
	On the train 
	3            2           1         0

	4
	Airplane
	3            2           1         0

	5
	Vehicle (Taxi, bus etc.)
	3            2           1         0

	6
	Café
	3            2           1         0

	7
	Bookstore
	3             2            1        0

	8
	Shopping Center
	3             2            1        0

	9
	Museum
	3             2            1        0

	10
	Hospital
	3             2            1        0

	11
	School (primary school, high school, university etc.)
	3             2            1        0

	12
	Public Office
	3             2            1        0

	13
	Outdoor (town etc.)
	3             2            1        0

	14
	Other (please specify the detail below
	3             2            1        0





2-2 Content download service via SRD connection
	
	Content
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Music
	3             2            1        0

	2
	Movie
	3             2            1        0

	3
	Game 
	3             2            1        0

	4
	Book
	3             2            1        0

	5
	Picture
	3             2            1        0

	6
	Shopping Coupon
	3             2            1        0

	7
	Others (please specify the detail below)
	3             2            1        0




3. Issues
Is there any issues related to SRD radiocommunication system?

	
	Issues
	Situatioin
3. very popular
2. popular
1. rare
0. no

	1
	Congestion of frequency band
	3             2            1        0

	2
	Security
	3             2            1        0

	3
	Performance (data rate, latency)
	3             2            1        0

	4
	Interference between SRD and other system
	3             2            1        0

	5
	Others (please specify the detail below)
	3             2            1        0




4. New Technologies
In your country, do you have any R&D activities of SRD related technologies?
No, not yet

If yes, please put the summary of the activities.



[bookmark: _Toc413817205]Papua New Guinea (AWG-11/INP-87)

Replying Administration:
NICTA, Papua New Guinea
Contact Point: 
Steven Anda

1.  Introduction
Which devices with SRD connectivity have been already introduced in your country?

	No
	Device name
	Situation[footnoteRef:12] [12:   “very popular”: most of people are using or rely on the devices/services.
   “popular”: many people are using the devices/services and it is easy to find them.
  “rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country.
] 

3. very popular
2. popular
1. rare
0. no

	1
	Desktop PC with wireless connection                                            
	2

	2
	Notebook PC with wireless connection
	2

	3
	Smartphone with short range radiocommunication system           
	1

	4
	Tablet computers
	1

	5
	Game
	2

	6
	e-book
	1

	7
	Digital Device (camera, camcorder etc.)
	3

	8
	Audio-Visual for home (video transmission etc.)
	2

	9
	Portable audio
	3

	10
	Mobile router (3G to WiFi etc.)
	2

	11
	Wireless Access Point for home usage
	1

	12
	Wireless peripheral devices (headphone, keyboard, mouse)
	2

	13
	Cordless phone (2.4GHz, others)
	2

	14
	Wireless sensor network
	1

	15
	Medical equipment with short range wireless connection
	1

	16
	Healthcare
	1

	17
	Security camera
	2

	18
	POS (Point Of Sales) system with wireless connection
	1

	19
	Femtocell
	0

	20
	Wireless microphone
	2

	21
	Others (please specify the detail below)
	




2. Applications
Which applications have been used in your country? Are they popular in your country?

2-1 Hotspot service
	
	Device name
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Train station
	0

	2
	Airport                                                                                 
	1

	3
	On the train 
	0

	4
	Airplane
	0

	5
	Vehicle (Taxi, bus etc.)
	0

	6
	Café
	1

	7
	Bookstore
	1

	8
	Shopping Center
	1

	9
	Museum
	0

	10
	Hospital
	0

	11
	School (primary school, high school, university etc.)
	1

	12
	Public Office
	2

	13
	Outdoor (town etc.)
	1

	14
	Other (please specify the detail below
	





2-2 Content download service via SRD connection
	
	Content
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Music
	1

	2
	Movie
	1

	3
	Game 
	1

	4
	Book
	0

	5
	Picture
	1

	6
	Shopping Coupon
	0

	7
	Others (please specify the detail below)
	




3. Issues
Is there any issues related to SRD radiocommunication system?

	
	Issues
	Situatioin
3. very popular
2. popular
1. rare
0. no

	1
	Congestion of frequency band
	1

	2
	Security
	1

	3
	Performance (data rate, latency)
	1

	4
	Interference between SRD and other system
	1

	5
	Others (please specify the detail below)
	




4. New Technologies
In your country, do you have any R&D activities of SRD related technologies?
Yes   No

If yes, please put the summary of the activities. 




[bookmark: _Toc413817206]Singapore (AWG-11/INP-89)

Replying Administration: Infocomm Development Authority of Singapore

Contact Point: 

1.  Introduction
Which devices with SRD connectivity have been already introduced in your country?

	No
	Device name
	Situation[footnoteRef:13] [13:   “very popular”: most of people are using or rely on the devices/services.
   “popular”: many people are using the devices/services and it is easy to find them.
  “rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country.
] 

3. very popular
2. popular
1. rare
0. no

	1
	Desktop PC with wireless connection                                            
	3            2           1         0

	2
	Notebook PC with wireless connection
	3            2           1         0

	3
	Smartphone with short range radiocommunication system           
	3            2           1         0

	4
	Tablet computers
	3            2           1         0

	5
	Game
	3            2           1         0

	6
	e-book
	3            2           1         0

	7
	Digital Device (camera, camcorder etc.)
	3            2           1         0

	8
	Audio-Visual for home (video transmission etc.)
	3            2           1         0

	9
	Portable audio
	3            2           1         0

	10
	Mobile router (3G to WiFi etc.)
	3            2           1         0

	11
	Wireless Access Point for home usage
	3            2           1         0

	12
	Wireless peripheral devices (headphone, keyboard, mouse)
	3            2           1         0

	13
	Cordless phone (2.4GHz, others)
	3            2           1         0

	14
	Wireless sensor network
	3            2           1         0

	15
	Medical equipment with short range wireless connection
	3            2           1         0

	16
	Healthcare
	3            2           1         0

	17
	Security camera
	3            2           1         0

	18
	POS (Point Of Sales) system with wireless connection
	3            2           1         0

	19
	Femtocell
	3            2           1         0

	20
	Wireless microphone
	3            2           1         0

	21
	Others (please specify the detail below)
	3            2           1         0




2. Applications
Which applications have been used in your country? Are they popular in your country?

2-1 Hotspot service
	
	Device name
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Train station
	3            2           1         0

	2
	Airport                                                                                 
	3            2           1         0

	3
	On the train 
	3            2           1         0

	4
	Airplane
	3            2           1         0

	5
	Vehicle (Taxi, bus etc.)
	3            2           1         0

	6
	Café
	3            2           1         0

	7
	Bookstore
	3             2            1        0

	8
	Shopping Center
	3             2            1        0

	9
	Museum
	3             2            1        0

	10
	Hospital
	3             2            1        0

	11
	School (primary school, high school, university etc.)
	3             2            1        0

	12
	Public Office
	3             2            1        0

	13
	Outdoor (town etc.)
	3             2            1        0

	14
	Other (please specify the detail below
	3             2            1        0





2-2 Content download service via SRD connection
	
	Content
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Music
	3             2            1        0

	2
	Movie
	3             2            1        0

	3
	Game 
	3             2            1        0

	4
	Book
	3             2            1        0

	5
	Picture
	3             2            1        0

	6
	Shopping Coupon
	3             2            1        0

	7
	Others (please specify the detail below)
	3             2            1        0




3. Issues
Is there any issues related to SRD radiocommunication system?

	
	Issues
	Situatioin
3. very popular
2. popular
1. rare
0. no

	1
	Congestion of frequency band
	3             2            1        0

	2
	Security
	3             2            1        0

	3
	Performance (data rate, latency)
	3             2            1        0

	4
	Interference between SRD and other system
	3             2            1        0

	5
	Others (please specify the detail below)
	3             2            1        0




4. New Technologies
In your country, do you have any R&D activities of SRD related technologies?
Yes No e.g. Multi-Gigabit technologies for last inch research by various Research & Development Institutions and local Universities.

If yes, please put the summary of the activities.
R&D institution and University carry out research on SDR and White space technology.


[bookmark: _Toc413817207]Sri Lanka (AWG-11/INP-90)

Replying Administration: SRI LANKA

Contact Point: Mr. R.G.H.K.Ranatunga, Deputy Director/Spectrum Management, Telecommunications Regulatory Commission of Sri Lanka


1.  Introduction
Which devices with SRD connectivity have been already introduced in your country?

	No
	Device name
	Situation[footnoteRef:14] [14:   “very popular”: most of people are using or rely on the devices/services.
   “popular”: many people are using the devices/services and it is easy to find them.
  “rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country.
] 

3. very popular
2. popular
1. rare
0. no

	1
	Desktop PC with wireless connection                                            
	3            2           1         0

	2
	Notebook PC with wireless connection
	3            2           1         0

	3
	Smartphone with short range radiocommunication system           
	3            2           1         0

	4
	Tablet computers
	3            2           1         0

	5
	Game
	3            2           1         0

	6
	e-book
	3            2           1         0

	7
	Digital Device (camera, camcorder etc.)
	3            2           1         0

	8
	Audio-Visual for home (video transmission etc.)
	3            2           1         0

	9
	Portable audio
	3            2           1         0

	10
	Mobile router (3G to WiFi etc.)
	3            2           1         0

	11
	Wireless Access Point for home usage
	3            2           1         0

	12
	Wireless peripheral devices (headphone, keyboard, mouse)
	3            2           1         0

	13
	Cordless phone (2.4GHz, others)
	3            2           1         0

	14
	Wireless sensor network
	3            2           1         0

	15
	Medical equipment with short range wireless connection
	3            2           1         0

	16
	Healthcare
	3            2           1         0

	17
	Security camera
	3            2           1         0

	18
	POS (Point Of Sales) system with wireless connection
	3            2           1         0

	19
	Femtocell
	3            2           1         0

	20
	Wireless microphone
	3            2           1         0

	21
	Others (please specify the detail below)
	3            2           1         0




2. Applications
Which applications have been used in your country? Are they popular in your country?

2-1 Hotspot service
	
	Device name
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Train station
	3            2           1         0

	2
	Airport                                                                                 
	3            2           1         0

	3
	On the train 
	3            2           1         0

	4
	Airplane
	3            2           1         0

	5
	Vehicle (Taxi, bus etc.)
	3            2           1         0

	6
	Café
	3            2           1         0

	7
	Bookstore
	3             2            1        0

	8
	Shopping Center
	3             2            1        0

	9
	Museum
	3             2            1        0

	10
	Hospital
	3             2            1        0

	11
	School (primary school, high school, university etc.)
	3             2            1        0

	12
	Public Office
	3             2            1        0

	13
	Outdoor (town etc.)
	3             2            1        0

	14
	Other (please specify the detail below
	3             2            1        0





2-2 Content download service via SRD connection
	
	Content
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Music
	3             2            1        0

	2
	Movie
	3             2            1        0

	3
	Game 
	3             2            1        0

	4
	Book
	3             2            1        0

	5
	Picture
	3             2            1        0

	6
	Shopping Coupon
	3             2            1        0

	7
	Others (please specify the detail below)
	3             2            1        0




3. Issues
Is there any issues related to SRD radiocommunication system?

	
	Issues
	Situatioin
3. very popular
2. popular
1. rare
0. no

	1
	Congestion of frequency band
	3             2            1        0

	2
	Security
	3             2            1        0

	3
	Performance (data rate, latency)
	3             2            1        0

	4
	Interference between SRD and other system
	3             2            1        0

	5
	Others (please specify the detail below)
	3             2            1        0




4. New Technologies
In your country, do you have any R&D activities of SRD related technologies?
Yes   No

If yes, please put the summary of the activities. 




[bookmark: _Toc413817208]Thailand (AWG-13/TMP-105)

Name of the Administration:  
Thailand

Contact Person:   
Spectrum Management Bureau
spectrum@nbtc.go.th
Office of National Broadcasting and Telecommunications Commission (NBTC)

1.  Introduction
Which devices with SRD connectivity have been already introduced in your country?

	No
	Device name
	Situation[footnoteRef:15] [15:   “very popular”: most of people are using or rely on the devices/services.
   “popular”: many people are using the devices/services and it is easy to find them.
  “rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country.
] 

3. very popular
2. popular
1. rare
0. no

	1
	Desktop PC with wireless connection                                            
	3            2           1         0

	2
	Notebook PC with wireless connection
	3            2           1         0

	3
	Smartphone with short range radiocommunication system           
	3            2           1         0

	4
	Tablet computers
	3            2           1         0

	5
	Game
	3            2           1         0

	6
	e-book
	3            2           1         0

	7
	Digital Device (camera, camcorder etc.)
	3            2           1         0

	8
	Audio-Visual for home (video transmission etc.)
	3            2           1         0

	9
	Portable audio
	3            2           1         0

	10
	Mobile router (3G to WiFi etc.)
	3            2           1         0

	11
	Wireless Access Point for home usage
	3            2           1         0

	12
	Wireless peripheral devices (headphone, keyboard, mouse)
	3            2           1         0

	13
	Cordless phone (2.4GHz, others)
	3            2           1         0

	14
	Wireless sensor network
	3            2           1         0

	15
	Medical equipment with short range wireless connection
	3            2           1         0

	16
	Healthcare
	3            2           1         0

	17
	Security camera
	3            2           1         0

	18
	POS (Point Of Sales) system with wireless connection
	3            2           1         0

	19
	Femtocell
	3            2           1         0

	20
	Wireless microphone
	3            2           1         0

	21
	Others (please specify the detail below)
	3            2           1         0




2. Applications
Which applications have been used in your country? Are they popular in your country?

2-1 Hotspot service
	
	Device name
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Train station
	3            2           1         0

	2
	Airport                                                                                 
	3            2           1         0

	3
	On the train 
	3            2           1         0

	4
	Airplane
	3            2           1         0

	5
	Vehicle (Taxi, bus etc.)
	3            2           1         0

	6
	Café
	3            2           1         0

	7
	Bookstore
	3             2            1        0

	8
	Shopping Center
	3             2            1        0

	9
	Museum
	3             2            1        0

	10
	Hospital
	3             2            1        0

	11
	School (primary school, high school, university etc.)
	3             2            1        0

	12
	Public Office
	3             2            1        0

	13
	Outdoor (town etc.)
	3             2            1        0

	14
	Other (please specify the detail below
	3             2            1        0





2-2 Content download service via SRD connection
	
	Content
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Music
	3             2            1        0

	2
	Movie
	3             2            1        0

	3
	Game 
	3             2            1        0

	4
	Book
	3             2            1        0

	5
	Picture
	3             2            1        0

	6
	Shopping Coupon
	3             2            1        0

	7
	Others (please specify the detail below)
	3             2            1        0




3. Issues
Is there any issues related to SRD radiocommunication system?

	
	Issues
	Situatioin
3. very popular
2. popular
1. rare
0. no

	1
	Congestion of frequency band
	3             2            1        0

	2
	Security
	3             2            1        0

	3
	Performance (data rate, latency)
	3             2            1        0

	4
	Interference between SRD and other system
	3             2            1        0

	5
	Others (please specify the detail below)
	3             2            1        0






4. New Technologies
In your country, do you have any R&D activities of SRD related technologies?
Yes, we have.

If yes, please put the summary of the activities. 

There are local manufacturers conducting research and development of SRD related technologies.







[bookmark: _Toc413817209]Viet Nam (AWG-11/INP-86)

1.  Introduction
Which devices with SRD connectivity have been already introduced in your country?
Answer:


	No
	Device name
	Situation[footnoteRef:16] [16:   “very popular”: most of people are using or rely on the devices/services.
   “popular”: many people are using the devices/services and it is easy to find them.
  “rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country.
] 

3. very popular
2. popular
1. rare
0. no

	1
	Desktop PC with wireless connection                                            
	1        

	2
	Notebook PC with wireless connection
	3            

	3
	Smartphone with short range radiocommunication system           
	2

	4
	Tablet computers
	1

	5
	Game
	3

	6
	e-book
	1

	7
	Digital Device (camera, camcorder etc.)
	2

	8
	Audio-Visual for home (video transmission etc.)
	1

	9
	Portable audio
	3

	10
	Mobile router (3G to WiFi etc.)
	3

	11
	Wireless Access Point for home usage
	2

	12
	Wireless peripheral devices (headphone, keyboard, mouse)
	2

	13
	Cordless phone (2.4GHz, others)
	1

	14
	Wireless sensor network
	1

	15
	Medical equipment with short range wireless connection
	2

	16
	Healthcare
	2

	17
	Security camera
	3

	18
	POS (Point Of Sales) system with wireless connection
	1

	19
	Femtocell
	1

	20
	Wireless microphone
	2

	21
	Others (please specify the detail below)
	1




2. Applications
Which applications have been used in your country? Are they popular in your country?

2-1 Hotspot service
Answer:

	
	Device name
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Train station
	0

	2
	Airport                                                                                 
	1        

	3
	On the train 
	0

	4
	Airplane
	0

	5
	Vehicle (Taxi, bus etc.)
	1         

	6
	Café
	2           

	7
	Bookstore
	1        

	8
	Shopping Center
	 2

	9
	Museum
	1

	10
	Hospital
	2

	11
	School (primary school, high school, university etc.)
	2

	12
	Public Office
	1

	13
	Outdoor (town etc.)
	1

	14
	Other (please specify the detail below
	1




2-2 Content download service via SRD connection
Answer:

	
	Content
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Music
	1       

	2
	Movie
	1       

	3
	Game 
	1

	4
	Book
	2

	5
	Picture
	1

	6
	Shopping Coupon
	

	7
	Others (please specify the detail below)
	1




3. Issues
Is there any issues related to SRD radiocommunication system?
Answer:

	
	Issues
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Congestion of frequency band
	1

	2
	Security
	1            

	3
	Performance (data rate, latency)
	1

	4
	Interference between SRD and other system
	1

	5
	Others (please specify the detail below)
	0




4. New Technologies
In your country, do you have any R&D activities of SRD related technologies?
   No

If yes, please put the summary of the activities. 


[bookmark: _Toc413817210]Australia (AWG-16/INP-23)

Replying Administration:
Australia

Contact Point: 
Ray Contreras
Senior Engineer
Spectrum Planning and Engineering Branch
Australian Communications and Media Authority
ray.contreras@acma.gov.au

1.  Introduction of Short Range Devices
Which devices with SRD connectivity have been already introduced in your country?
Note: The items 21-28 are requested to respond for this time, as the items 1-20 had been already circulated.  However, responses to the items 1-20 are welcome if there are situations changed.  Please also note that responses to all the items will be merged and appear in the revised report.

	No
	SRD Type / System
	Situation[footnoteRef:17] [17:   “very popular”: most of people are using or rely on the devices/services.
   “popular”: many people are using the devices/services and it is easy to find them.
  “rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country.
] 

3. very popular
2. popular
1. rare
0. no

	1
	Desktop PC with wireless connection
	3            2            1            0

	2
	Notebook PC with wireless connection
	3            2            1            0

	3
	Smartphone with short range radiocommunication system
	3            2            1            0

	4
	Tablet computer
	3            2            1            0

	5
	Game
	3            2            1            0

	6
	e-book
	3            2            1            0

	7
	Digital device (camera, camcorder etc.)
	3            2            1            0

	8
	Audio-Visual for home (video transmission etc.)
	3            2            1            0

	9
	Portable audio
	3            2            1            0

	10
	Mobile router (3G to WiFi etc.)
	3            2            1            0

	11
	Wireless Access Point for home usage
	3            2            1            0

	12
	Wireless peripheral device (headphone, keyboard, mouse)
	3            2            1            0

	13
	Cordless phone (2.4GHz, others)
	3            2            1            0

	14
	Wireless sensor network
	3            2            1            0

	15
	Medical equipment with short range wireless connection
	3            2            1            0

	16
	Healthcare
	3            2            1            0

	17
	Security camera
	3            2            1            0

	18
	POS (Point Of Sales) system with wireless connection
	3            2            1            0

	19
	Femtocell
	3            2            1            0

	20
	Wireless microphone
	3            2            1            0

	21
	Factory automation / Product management / Trace and track
	3            2            1            0

	22
	Smart metering
	3            2            1            0

	23
	Machine-to-machine (M2M) remote control
	3            2            1            0

	24
	Intelligent transport system (ITS) for vehicle to vehicle / infrastructure communication
	3            2            1            0

	25
	In-vehicle communication / controller area network (CAN)
	3            2            1            0

	26
	Digital signage
	3            2            1            0

	27
	Home appliance
	3            2            1            0

	28
	Others (please specify the detail below)
	3            2            1            0




2.  Environments and Applications

2-1  Environments
In what environments the SRD applications have been used in your country?  Are they popular in your country?
Note: The items 13, 14 and 16 are requested to respond for this time, as rest of the items had been already circulated.  However, responses to any of the items are welcome if there are situations changed.  Please also note that responses to all the items will be merged and appear in the revised report.

	
	SRD Environment
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Train station
	3            2            1            0

	2
	Airport 
	3            2            1            0

	3
	On the train 
	3            2            1            0

	4
	Airplane
	3            2            1            0

	5
	Vehicle (Taxi, bus etc.)
	3            2            1            0

	6
	Café
	3            2            1            0

	7
	Bookstore
	3            2            1            0

	8
	Shopping Centre
	3            2            1            0

	9
	Museum
	3            2            1            0

	10
	Hospital
	3            2            1            0

	11
	School (primary school, high school, university etc.)
	3            2            1            0

	12
	Public Office
	3            2            1            0

	13
	Factory
	3            2            1            0

	14
	Home
	3            2            1            0

	15
	Outdoor (town etc.)
	3            2            1            0

	16
	Others (please specify the detail below
	3            2            1            0






2-2  SRD usage and users’ experience related to applications
Which applications have been used with SRDs in your country?  How are they popular?  In the case the application is used with SRDs in your country, what kind of radio access technologies are used?  What is the users’ experience (sufficiency level) of the application quality using the SRDs?
Note: Only when “3”, “2”, or “1” is marked in “Situation”, it is requested to proceed for “Radio Access Technologies” and “Users’ experience of application quality”.  If “0” is marked in “Situation”, you can skip answering for “Radio Access Technologies” and “Users’ experience of application quality” for that application.  In “Radio Access Technologies”, plural options can be chosen.  For each of the chosen item of “Radio Access Technologies”, the most applicable level of “Users’ experience of application quality” with that Radio Access is marked.  Any assumptions, conditions, or other supplemental information for responding the question can be described in “Notes”.

	Application
	Situation
3. very popular
2. popular
1. rare
0. no
	Radio Access Technologies
a. Cellular
   (incl femto)
b. WiFi
c. UWB
d. ZigBee
e. Bluetooth
f. IrDA
g. NFC
h. RFID
i. others (please specify)
	Users’ experience of application quality
5 Excellent
4 Good
3 Fair
2 Poor
1 Bad
	Notes


	Audio

	1
	Conversational voice
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1 
	

	2
	Voice messaging
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	3
	Streaming audio
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Video

	4
	Videophone
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	5
	One-way video
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Data

	6
	Web-browsing
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	7
	Bulk data
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	8
	High-priority transaction services
(E-commerce)
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	9
	Command / control
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	10
	Still image
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	11
	Interactive games
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	12
	Telnet
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	13
	E-mail (server access)
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	14
	Instant messaging
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Background applications

	15
	Fax
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	16
	Low priority transaction services
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	17
	E-mail (server-to-server)
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	18
	Usenet
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Others (please specify the detail below)
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	b
	5    4    3    2    1
	

	
	
	c
	5    4    3    2    1
	

	
	
	d
	5    4    3    2    1
	

	
	
	e
	5    4    3    2    1
	

	
	
	f
	5    4    3    2    1
	

	
	
	g
	5    4    3    2    1
	

	
	
	h
	5    4    3    2    1
	

	
	
	i
	5    4    3    2    1
	




3.  Issues
Is there any issues related to SRD radio communication system?
Note: The items 5-7 are requested to respond for this time, as the items 1-4 had been already circulated.  However, responses to the items 1-4 are welcome if there are situations changed.  Please also note that responses to all the items will be merged and appear in the revised report.

	
	Issues
	Situation
3. very important
2. important
1. not so important
0. don’t care

	1
	Congestion of frequency band
	3            2            1            0

	2
	Security
	3            2            1            0

	3
	Performance (data rate, latency)
	3            2            1            0

	4
	Interference between SRD and other systems
	3            2            1            0

	5
	Device cost
	3            2            1            0

	6
	Battery life
	3            2            1            0

	7
	Others (please specify the detail below)
	3            2            1            0




[bookmark: _Toc413817211]
Bangladesh (AWG-16/INF-31)

Replying Administration:

Contact Point: 


1.  Introduction of Short Range Devices
Which devices with SRD connectivity have been already introduced in your country?
Note: The items 21-28 are requested to respond for this time, as the items 1-20 had been already circulated.  However, responses to the items 1-20 are welcome if there are situations changed.  Please also note that responses to all the items will be merged and appear in the revised report.

	No
	SRD Type / System
	Situation[footnoteRef:18] [18:   “very popular”: most of people are using or rely on the devices/services.
   “popular”: many people are using the devices/services and it is easy to find them.
  “rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country.
] 

3. very popular
2. popular
1. rare
0. no

	1
	Desktop PC with wireless connection
	3             2√            1            0

	2
	Notebook PC with wireless connection
	3             2√            1            0

	3
	Smartphone with short range radiocommunication system
	3√           2              1            0

	4
	Tablet computer
	3√           2              1            0

	5
	Game
	3√           2              1            0

	6
	e-book
	3             2√            1            0

	7
	Digital device (camera, camcorder etc.)
	3√           2              1            0

	8
	Audio-Visual for home (video transmission etc.)
	3√           2              1            0

	9
	Portable audio
	3√           2              1            0

	10
	Mobile router (3G to WiFi etc.)
	3             2√            1            0

	11
	Wireless Access Point for home usage
	3√           2              1            0

	12
	Wireless peripheral device (headphone, keyboard, mouse)
	3√           2              1            0

	13
	Cordless phone (2.4GHz, others)
	3             2√            1            0

	14
	Wireless sensor network
	3             2√            1            0

	15
	Medical equipment with short range wireless connection
	3             2√            1            0

	16
	Healthcare
	3             2√            1            0

	17
	Security camera
	3√           2              1            0

	18
	POS (Point Of Sales) system with wireless connection
	3             2√            1            0

	19
	Femtocell
	3             2√            1            0

	20
	Wireless microphone
	3√           2              1            0

	21
	Factory automation / Product management / Trace and track
	3             2              1√          0

	22
	Smart metering
	3             2              1√          0

	23
	Machine-to-machine (M2M) remote control
	3             2              1√          0

	24
	Intelligent transport system (ITS) for vehicle to vehicle / infrastructure communication
	3             2              1√          0

	25
	In-vehicle communication / controller area network (CAN)
	3             2              1√          0

	26
	Digital signage
	3              2              1√          0

	27
	Home appliance
	3√            2              1            0

	28
	Others (please specify the detail below)
	3              2              1            0




2.  Environments and Applications

2-1  Environments
In what environments the SRD applications have been used in your country?  Are they popular in your country?
Note: The items 13, 14 and 16 are requested to respond for this time, as rest of the items had been already circulated.  However, responses to any of the items are welcome if there are situations changed.  Please also note that responses to all the items will be merged and appear in the revised report.

	
	SRD Environment
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Train station
	3            2               1√          0

	2
	Airport 
	3            2√             1            0

	3
	On the train 
	3            2               1            0√

	4
	Airplane
	3            2               1            0√

	5
	Vehicle (Taxi, bus etc.)
	3            2               1√          0

	6
	Café
	3            2√             1            0

	7
	Bookstore
	3            2√             1            0

	8
	Shopping Centre
	3            2               1√          0

	9
	Museum
	3            2√             1            0

	10
	Hospital
	3            2               1√          0

	11
	School (primary school, high school, university etc.)
	3            2√             1            0

	12
	Public Office
	3            2√             1            0

	13
	Factory
	3            2√             1            0

	14
	Home
	3√          2               1            0

	15
	Outdoor (town etc.)
	3            2               1√          0

	16
	Others (please specify the detail below
	3            2               1            0




2-2  SRD usage and users’ experience related to applications
Which applications have been used with SRDs in your country?  How are they popular?  In the case the application is used with SRDs in your country, what kind of radio access technologies are used?  What is the users’ experience (sufficiency level) of the application quality using the SRDs?
Note: Only when “3”, “2”, or “1” is marked in “Situation”, it is requested to proceed for “Radio Access Technologies” and “Users’ experience of application quality”.  If “0” is marked in “Situation”, you can skip answering for “Radio Access Technologies” and “Users’ experience of application quality” for that application.  In “Radio Access Technologies”, plural options can be chosen.  For each of the chosen item of “Radio Access Technologies”, the most applicable level of “Users’ experience of application quality” with that Radio Access is marked.  Any assumptions, conditions, or other supplemental information for responding the question can be described in “Notes”.

	Application
	Situation
3. very popular
2. popular
1. rare
0. no
	Radio Access Technologies
a. Cellular
   (incl femto)
b. WiFi
c. UWB
d. ZigBee
e. Bluetooth
f. IrDA
g. NFC
h. RFID
i. others (please specify)
	Users’ experience of application quality
5 Excellent
4 Good
3 Fair
2 Poor
1 Bad
	Notes


	Audio

	1
	Conversational voice
	3√     2      1     0
	a
	5√  4    3    2    1
	

	
	
	
	b
	5    4√  3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5√  4    3    2    1
	

	
	
	
	f
	5    4    3    2√  1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1 
	

	2
	Voice messaging
	3      2√     1     0
	a
	5√  4    3    2    1
	

	
	
	
	b
	5√  4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4√  3    2    1
	

	
	
	
	f
	5    4    3    2√  1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	3
	Streaming audio
	3      2√     1     0
	a
	5√  4    3    2    1
	

	
	
	
	b
	5√  4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5√  4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Video

	4
	Videophone
	3      2√     1     0
	a
	5√  4    3    2    1
	

	
	
	
	b
	5√  4    3    2    1
	

	
	
	
	c
	5    4    3    2√  1
	

	
	
	
	d
	5    4    3    2√  1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	5
	One-way video
	3√     2      1     0
	a
	5√  4    3    2    1
	

	
	
	
	b
	5√  4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5√  4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Data

	6
	Web-browsing
	3√     2      1     0
	a
	5√  4    3    2    1
	

	
	
	
	b
	5√  4    3    2    1
	

	
	
	
	c
	5    4    3√  2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	7
	Bulk data
	3      2      1√    0
	a
	5    4    3    2√  1
	

	
	
	
	b
	5    4√  3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4√  3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	8
	High-priority transaction services
(E-commerce)
	3√     2      1     0
	a
	5√  4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	9
	Command / control
	3√     2      1     0
	a
	5    4    3    2√  1
	

	
	
	
	b
	5√  4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4√  3    2    1
	

	
	
	
	f
	5√  4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	10
	Still image
	3√     2      1     0
	a
	5√  4    3    2    1
	

	
	
	
	b
	5√  4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5√  4    3    2    1
	

	
	
	
	f
	5    4    3    2√  1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	11
	Interactive games
	3      2      1    0√
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	12
	Telnet
	3      2      1√    0
	a
	5    4√  3    2    1
	

	
	
	
	b
	5    4√  3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	13
	E-mail (server access)
	3√     2      1     0
	a
	5√  4    3    2    1
	

	
	
	
	b
	5√  4    3    2    1
	

	
	
	
	c
	5    4    3    2√  1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	14
	Instant messaging
	3√     2      1     0
	a
	5√  4    3    2    1
	

	
	
	
	b
	5√  4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5√  4    3    2    1
	

	
	
	
	f
	5    4    3    2√  1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Background applications

	15
	Fax
	3      2      1    0√
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	16
	Low priority transaction services
	3      2√     1     0
	a
	5√  4    3    2    1
	

	
	
	
	b
	5    4√  3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	17
	E-mail (server-to-server)
	3      2      1    0√
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	18
	Usenet
	3      2      1    0√
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Others (please specify the detail below)
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	b
	5    4    3    2    1
	

	
	
	c
	5    4    3    2    1
	

	
	
	d
	5    4    3    2    1
	

	
	
	e
	5    4    3    2    1
	

	
	
	f
	5    4    3    2    1
	

	
	
	g
	5    4    3    2    1
	

	
	
	h
	5    4    3    2    1
	

	
	
	i
	5    4    3    2    1
	




3.  Issues
Is there any issues related to SRD radio communication system?
Note: The items 5-7 are requested to respond for this time, as the items 1-4 had been already circulated.  However, responses to the items 1-4 are welcome if there are situations changed.  Please also note that responses to all the items will be merged and appear in the revised report.

	
	Issues
	Situation
3. very important
2. important
1. not so important
0. don’t care

	1
	Congestion of frequency band
	3√           2              1            0

	2
	Security
	3√           2              1            0

	3
	Performance (data rate, latency)
	3√           2              1            0

	4
	Interference between SRD and other systems
	3√           2              1            0

	5
	Device cost
	3√           2              1            0

	6
	Battery life
	3             2√            1            0

	7
	Others (please specify the detail below)
	3             2              1            0






[bookmark: _Toc413817212]People’s Republic of China (AWG-16/INP-82)

1.  Introduction of Short Range Devices
Which devices with SRD connectivity have been already introduced in your country?
Note: The items 21-28 are requested to respond for this time, as the items 1-20 had been already circulated.  However, responses to the items 1-20 are welcome if there are situations changed.  Please also note that responses to all the items will be merged and appear in the revised report.

	No
	SRD Type / System
	Situation[footnoteRef:19] [19:   “very popular”: most of people are using or rely on the devices/services.
   “popular”: many people are using the devices/services and it is easy to find them.
  “rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country.
] 

3. very popular
2. popular
1. rare
0. no

	1
	Desktop PC with wireless connection
	3            2            1            0

	2
	Notebook PC with wireless connection
	3            2            1            0

	3
	Smartphone with short range radiocommunication system
	3            2            1            0

	4
	Tablet computer
	3            2            1            0

	5
	Game
	3            2            1            0

	6
	e-book
	3            2            1            0

	7
	Digital device (camera, camcorder etc.)
	3            2            1            0

	8
	Audio-Visual for home (video transmission etc.)
	3            2            1            0

	9
	Portable audio
	3            2            1            0

	10
	Mobile router (3G to WiFi etc.)
	3            2            1            0

	11
	Wireless Access Point for home usage
	3            2            1            0

	12
	Wireless peripheral device (headphone, keyboard, mouse)
	3            2            1            0

	13
	Cordless phone (2.4GHz, others)
	3            2            1            0

	14
	Wireless sensor network
	3            2            1            0

	15
	Medical equipment with short range wireless connection
	3            2            1            0

	16
	Healthcare
	3            2            1            0

	17
	Security camera
	3            2            1            0

	18
	POS (Point Of Sales) system with wireless connection
	3            2            1            0

	19
	Femtocell
	3            2            1            0

	20
	Wireless microphone
	3            2            1            0

	21
	Factory automation / Product management / Trace and track
	3            2            1            0

	22
	Smart metering
	3            2            1            0

	23
	Machine-to-machine (M2M) remote control
	3            2            1            0

	24
	Intelligent transport system (ITS) for vehicle to vehicle / infrastructure communication
	3            2            1            0

	25
	In-vehicle communication / controller area network (CAN)
	3            2            1            0

	26
	Digital signage
	3            2            1            0

	27
	Home appliance
	3            2            1            0

	28
	Others (please specify the detail below)
	3            2            1            0




2.  Environments and Applications

2-1  Environments
In what environments the SRD applications have been used in your country?  Are they popular in your country?
Note: The items 13, 14 and 16 are requested to respond for this time, as rest of the items had been already circulated.  However, responses to any of the items are welcome if there are situations changed.  Please also note that responses to all the items will be merged and appear in the revised report.

	
	SRD Environment
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Train station
	3            2            1            0

	2
	Airport 
	3            2            1            0

	3
	On the train 
	3            2            1            0

	4
	Airplane
	3            2            1            0

	5
	Vehicle (Taxi, bus etc.)
	3            2            1            0

	6
	Café
	3            2            1            0

	7
	Bookstore
	3            2            1            0

	8
	Shopping Centre
	3            2            1            0

	9
	Museum
	3            2            1            0

	10
	Hospital
	3            2            1            0

	11
	School (primary school, high school, university etc.)
	3            2            1            0

	12
	Public Office
	3            2            1            0

	13
	Factory
	3            2            1            0

	14
	Home
	3            2            1            0

	15
	Outdoor (town etc.)
	3            2            1            0

	16
	Others (please specify the detail below
	3            2            1            0




2-2  SRD usage and users’ experience related to applications
Which applications have been used with SRDs in your country?  How are they popular?  In the case the application is used with SRDs in your country, what kind of radio access technologies are used?  What is the users’ experience (sufficiency level) of the application quality using the SRDs?
Note: Only when “3”, “2”, or “1” is marked in “Situation”, it is requested to proceed for “Radio Access Technologies” and “Users’ experience of application quality”.  If “0” is marked in “Situation”, you can skip answering for “Radio Access Technologies” and “Users’ experience of application quality” for that application.  In “Radio Access Technologies”, plural options can be chosen.  For each of the chosen item of “Radio Access Technologies”, the most applicable level of “Users’ experience of application quality” with that Radio Access is marked.  Any assumptions, conditions, or other supplemental information for responding the question can be described in “Notes”.

	Application
	Situation
3. very popular
2. popular
1. rare
0. no
	Radio Access Technologies
a. Cellular
   (incl femto)
b. WiFi
c. UWB
d. ZigBee
e. Bluetooth
f. IrDA
g. NFC
h. RFID
i. others (please specify)
	Users’ experience of application quality
5 Excellent
4 Good
3 Fair
2 Poor
1 Bad
	Notes


	Audio

	1
	Conversational voice
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1 
	

	2
	Voice messaging
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	3
	Streaming audio
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Video

	4
	Videophone
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	5
	One-way video
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Data

	6
	Web-browsing
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	7
	Bulk data
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	8
	High-priority transaction services
(E-commerce)
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	9
	Command / control
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	10
	Still image
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	11
	Interactive games
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	12
	Telnet
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	13
	E-mail (server access)
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	14
	Instant messaging
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Background applications

	15
	Fax
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	16
	Low priority transaction services
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	17
	E-mail (server-to-server)
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	18
	Usenet
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Others (please specify the detail below)
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	b
	5    4    3    2    1
	

	
	
	c
	5    4    3    2    1
	

	
	
	d
	5    4    3    2    1
	

	
	
	e
	5    4    3    2    1
	

	
	
	f
	5    4    3    2    1
	

	
	
	g
	5    4    3    2    1
	

	
	
	h
	5    4    3    2    1
	

	
	
	i
	5    4    3    2    1
	




3.  Issues
Is there any issues related to SRD radio communication system?
Note: The items 5-7 are requested to respond for this time, as the items 1-4 had been already circulated.  However, responses to the items 1-4 are welcome if there are situations changed.  Please also note that responses to all the items will be merged and appear in the revised report.

	
	Issues
	Situation
3. very important
2. important
1. not so important
0. don’t care

	1
	Congestion of frequency band
	3            2            1            0

	2
	Security
	3            2            1            0

	3
	Performance (data rate, latency)
	3            2            1            0

	4
	Interference between SRD and other systems
	3            2            1            0

	5
	Device cost
	3            2            1            0

	6
	Battery life
	3            2            1            0

	7
	Others (please specify the detail below)
	3            2            1            0
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1.  Introduction of Short Range Devices
Which devices with SRD connectivity have been already introduced in your country?
Note: The items 21-28are requested to respond for this time, as the items 1-20 had been already circulated.  However, responses to the items 1-20 are welcome if there are situations changed.  Please also note that responses to all the items will be merged and appear in the revised report.

	No
	SRD Type / System
	Situation[footnoteRef:20] [20: “very popular”: most of people are using or rely on the devices/services.
“popular”: many people are using the devices/services and it is easy to find them.
“rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country.
] 

3. very popular
2. popular
1. rare
0. no

	1
	Desktop PC with wireless connection
	3            2            1            0

	2
	Notebook PC with wireless connection
	3            2            1            0

	3
	Smartphone with short range radiocommunication system
	3            2            1            0

	4
	Tablet computer
	3            2            1            0

	5
	Game
	3            2            1            0

	6
	e-book
	3            2            1            0

	7
	Digital device (camera, camcorder etc.)
	3            2            1            0

	8
	Audio-Visual for home (video transmission etc.)
	3            2            1            0

	9
	Portable audio
	3            2            1            0

	10
	Mobile router (3G to WiFi etc.)
	3            2            1            0

	11
	Wireless Access Point for home usage
	3            2            1            0

	12
	Wireless peripheral device (headphone, keyboard, mouse)
	3            2            1            0

	13
	Cordless phone (2.4GHz, others)
	3            2            1            0

	14
	Wireless sensor network
	3            2            1            0

	15
	Medical equipment with short range wireless connection
	3            2            1            0

	16
	Healthcare
	3            2            1            0

	17
	Security camera
	3            2            1            0

	18
	POS (Point Of Sales) system with wireless connection
	3            2            1            0

	19
	Femtocell
	3            2            1            0

	20
	Wireless microphone
	3            2            1            0

	21
	Factory automation / Product management / Trace and track
	3            2            1            0

	22
	Smart metering
	3            2            1            0

	23
	Machine-to-machine (M2M) remote control
	3            2            1            0

	24
	Intelligent transport system (ITS) for vehicle to vehicle / infrastructure communication
	3            2            1            0

	25
	In-vehicle communication / controller area network (CAN)
	3            2            1            0

	26
	Digital signage
	3            2            1            0

	27
	Home appliance
	3            2            1            0

	28
	RFID
	3            2            1            0




2.  Environments and Applications

2-1  Environments
In what environments the SRD applications have been used in your country?  Are they popular in your country?
Note: The items 13, 14 and 16are requested to respond for this time, as rest of the items had been already circulated.  However, responses to any of the items are welcome if there are situations changed.  Please also note that responses to all the items will be merged and appear in the revised report.

	
	SRD Environment
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Train station
	3            2            1            0

	2
	Airport 
	3            2            1            0

	3
	On the train 
	3            2            1            0

	4
	Airplane
	3            2            1            0

	5
	Vehicle (Taxi, bus etc.)
	3            2            1            0

	6
	Café
	3            2            1            0

	7
	Bookstore
	3            2            1            0

	8
	Shopping Centre
	3            2            1            0

	9
	Museum
	3            2            1            0

	10
	Hospital
	3            2            1            0

	11
	School (primary school, high school, university etc.)
	3            2            1            0

	12
	Public Office
	3            2            1            0

	13
	Factory
	3            2            1            0

	14
	Home
	3            2            1            0

	15
	Outdoor (town etc.)
	3            2            1            0

	16
	Others (please specify the detail below
	3            2            1            0




2-2  SRD usage and users’ experience related to applications
Which applications have been used with SRDs in your country?  How are they popular?  In the case the application is used with SRDs in your country, what kind of radio access technologies are used?  What is the users’ experience (sufficiency level) of the application quality using the SRDs?
Note: Only when “3”, “2”, or “1” is marked in “Situation”, it is requested to proceed for “Radio Access Technologies” and “Users’ experience of application quality”.  If “0” is marked in “Situation”, you can skip answering for “Radio Access Technologies” and “Users’ experience of application quality” for that application.In “Radio Access Technologies”, plural options can be chosen.  For each of the chosen item of “Radio Access Technologies”, the most applicable level of “Users’ experience of application quality” with that Radio Access is marked.Any assumptions, conditions, or other supplemental information forresponding the question can be described in “Notes”.

	Application
	Situation
3. very popular
2. popular
1. rare
0. no
	Radio Access Technologies
a. Cellular
(inclfemto)
b. WiFi
c. UWB
d. ZigBee
e. Bluetooth
f. IrDA
g. NFC
h. RFID
i. others (please specify)
	Users’ experience of application quality
5 Excellent
4 Good
3 Fair
2 Poor
1 Bad
	Notes


	Audio

	1
	Conversational voice
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1 
	

	2
	Voice messaging
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	3
	Streaming audio
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Video

	4
	Videophone
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	5
	One-way video
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Data

	6
	Web-browsing
	32      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	7
	Bulk data
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	8
	High-priority transaction services
(E-commerce)
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	9
	Command / control
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	10
	Still image
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	11
	Interactive games
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	12
	Telnet
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	13
	E-mail (server access)
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	14
	Instant messaging
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Background applications

	15
	Fax
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	16
	Low priority transaction services
	3      2      10
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	17
	E-mail (server-to-server)
	3      2      10
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	18
	Usenet
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Others (please specify the detail below)
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	b
	5    4    3    2    1
	

	
	
	c
	5    4    3    2    1
	

	
	
	d
	5    4    3    2    1
	

	
	
	e
	5    4    3    2    1
	

	
	
	f
	5    4    3    2    1
	

	
	
	g
	5    4    3    2    1
	

	
	
	h
	5    4    3    2    1
	

	
	
	i
	5    4    3    2    1
	




3.  Issues
Is there any issues related to SRD radio communication system?
Note: The items 5-7 are requested to respond for this time, as the items 1-4 had been already circulated.  However, responses to the items 1-4 are welcome if there are situations changed.  Please also note that responses to all the items will be merged and appear in the revised report.

	
	Issues
	Situation
3. very important
2. important
1. not so important
0. don’t care

	1
	Congestion of frequency band
	32            1            0

	2
	Security
	3            2            1            0

	3
	Performance (data rate, latency)
	3            2            1            0

	4
	Interference between SRD and other systems
	3            2            1            0

	5
	Device cost
	3            2            1            0

	6
	Battery life
	3            2            1            0

	7
	Others (please specify the detail below)
	3            2            1            0






[bookmark: _Toc413817214]Japan (AWG-16/INP-10)

Replying Administration:

Contact Point: 


1.  Introduction of Short Range Devices
Which devices with SRD connectivity have been already introduced in your country?
Note: The items 21-28 are requested to respond for this time, as the items 1-20 had been already circulated.  However, responses to the items 1-20 are welcome if there are situations changed.  Please also note that responses to all the items will be merged and appear in the revised report.

	No
	SRD Type / System
	Situation[footnoteRef:21] [21:   “very popular”: most of people are using or rely on the devices/services.
   “popular”: many people are using the devices/services and it is easy to find them.
  “rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country.
] 

3. very popular
2. popular
1. rare
0. no

	1
	Desktop PC with wireless connection
	3            2            1            0

	2
	Notebook PC with wireless connection
	3            2            1            0

	3
	Smartphone with short range radiocommunication system
	3            2            1            0

	4
	Tablet computer
	3            2            1            0

	5
	Game
	3            2            1            0

	6
	e-book
	3            2            1            0

	7
	Digital device (camera, camcorder etc.)
	3            2            1            0

	8
	Audio-Visual for home (video transmission etc.)
	3            2            1            0

	9
	Portable audio
	3            2            1            0

	10
	Mobile router (3G to WiFi etc.)
	3            2            1            0

	11
	Wireless Access Point for home usage
	3            2            1            0

	12
	Wireless peripheral device (headphone, keyboard, mouse)
	3            2            1            0

	13
	Cordless phone (2.4GHz, others)
	3            2            1            0

	14
	Wireless sensor network
	3            2            1            0

	15
	Medical equipment with short range wireless connection
	3            2            1            0

	16
	Healthcare
	3            2            1            0

	17
	Security camera
	3            2            1            0

	18
	POS (Point Of Sales) system with wireless connection
	3            2            1            0

	19
	Femtocell
	3            2            1            0

	20
	Wireless microphone
	3            2            1            0

	21
	Factory automation / Product management / Trace and track
	3            2            1            0

	22
	Smart metering
	3            2            1            0

	23
	Machine-to-machine (M2M) remote control
	3            2            1            0

	24
	Intelligent transport system (ITS) for vehicle to vehicle / infrastructure communication
	3            2            1            0

	25
	In-vehicle communication / controller area network (CAN)
	3            2            1            0

	26
	Digital signage
	3            2            1            0

	27
	Home appliance
	3            2            1            0

	28
	Others (please specify the detail below)
	3            2            1            0




2.  Environments and Applications

2-1  Environments
In what environments the SRD applications have been used in your country?  Are they popular in your country?
Note: The items 13, 14 and 16 are requested to respond for this time, as rest of the items had been already circulated.  However, responses to any of the items are welcome if there are situations changed.  Please also note that responses to all the items will be merged and appear in the revised report.

	
	SRD Environment
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Train station
	3            2            1            0

	2
	Airport 
	3            2            1            0

	3
	On the train 
	3            2            1            0

	4
	Airplane
	3            2            1            0

	5
	Vehicle (Taxi, bus etc.)
	3            2            1            0

	6
	Café
	3            2            1            0

	7
	Bookstore
	3            2            1            0

	8
	Shopping Centre
	3            2            1            0

	9
	Museum
	3            2            1            0

	10
	Hospital
	3            2            1            0

	11
	School (primary school, high school, university etc.)
	3            2            1            0

	12
	Public Office
	3            2            1            0

	13
	Factory
	3            2            1            0

	14
	Home
	3            2            1            0

	15
	Outdoor (town etc.)
	3            2            1            0

	16
	Others (please specify the detail below
	3            2            1            0




2-2  SRD usage and users’ experience related to applications
Which applications have been used with SRDs in your country?  How are they popular?  In the case the application is used with SRDs in your country, what kind of radio access technologies are used?  What is the users’ experience (sufficiency level) of the application quality using the SRDs?
Note: Only when “3”, “2”, or “1” is marked in “Situation”, it is requested to proceed for “Radio Access Technologies” and “Users’ experience of application quality”.  If “0” is marked in “Situation”, you can skip answering for “Radio Access Technologies” and “Users’ experience of application quality” for that application.  In “Radio Access Technologies”, plural options can be chosen.  For each of the chosen item of “Radio Access Technologies”, the most applicable level of “Users’ experience of application quality” with that Radio Access is marked.  Any assumptions, conditions, or other supplemental information for responding the question can be described in “Notes”.

	Application
	Situation
3. very popular
2. popular
1. rare
0. no
	Radio Access Technologies
a. Cellular
   (incl femto)
b. WiFi
c. UWB
d. ZigBee
e. Bluetooth
f. IrDA
g. NFC
h. RFID
i. others (please specify)
	Users’ experience of application quality
5 Excellent
4 Good
3 Fair
2 Poor
1 Bad
	Notes


	Audio

	1
	Conversational voice
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1 
	

	2
	Voice messaging
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	3
	Streaming audio
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Video

	4
	Videophone
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	5
	One-way video
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Data

	6
	Web-browsing
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	7
	Bulk data
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	8
	High-priority transaction services
(E-commerce)
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	9
	Command / control
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	10
	Still image
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	11
	Interactive games
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	12
	Telnet
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	13
	E-mail (server access)
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	14
	Instant messaging
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Background applications

	15
	Fax
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	16
	Low priority transaction services
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	17
	E-mail (server-to-server)
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	18
	Usenet
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Others (please specify the detail below)
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	b
	5    4    3    2    1
	

	
	
	c
	5    4    3    2    1
	

	
	
	d
	5    4    3    2    1
	

	
	
	e
	5    4    3    2    1
	

	
	
	f
	5    4    3    2    1
	

	
	
	g
	5    4    3    2    1
	

	
	
	h
	5    4    3    2    1
	

	
	
	i
	5    4    3    2    1
	




3.  Issues
Is there any issues related to SRD radio communication system?
Note: The items 5-7 are requested to respond for this time, as the items 1-4 had been already circulated.  However, responses to the items 1-4 are welcome if there are situations changed.  Please also note that responses to all the items will be merged and appear in the revised report.

	
	Issues
	Situation
3. very important
2. important
1. not so important
0. don’t care

	1
	Congestion of frequency band
	3            2            1            0

	2
	Security
	3            2            1            0

	3
	Performance (data rate, latency)
	3            2            1            0

	4
	Interference between SRD and other systems
	3            2            1            0

	5
	Device cost
	3            2            1            0

	6
	Battery life
	3            2            1            0

	7
	Others (please specify the detail below)
	3            2            1            0






[bookmark: _Toc413817215]Philippines (AWG-18/INP-46)


1.  Introduction of Short Range Devices
Which devices with SRD connectivity have been already introduced in your country?
Note: The items 21-28 are requested to respond for this time, as the items 1-20 had been already circulated.  However, responses to the items 1-20 are welcome if there are situations changed.  Please also note that responses to all the items will be merged and appear in the revised report.

	No
	SRD Type / System
	Situation[footnoteRef:22] [22:   “very popular”: most of people are using or rely on the devices/services.
   “popular”: many people are using the devices/services and it is easy to find them.
  “rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country.
] 

3. very popular
2. popular
1. rare
0. no

	1
	Desktop PC with wireless connection
	3            2            1            0

	2
	Notebook PC with wireless connection
	3            2            1            0

	3
	Smartphone with short range radiocommunication system
	3            2            1            0

	4
	Tablet computer
	3            2            1            0

	5
	Game
	3            2            1            0

	6
	e-book
	3            2            1            0

	7
	Digital device (camera, camcorder etc.)
	3            2            1            0

	8
	Audio-Visual for home (video transmission etc.)
	3            2            1            0

	9
	Portable audio
	3            2            1            0

	10
	Mobile router (3G to WiFi etc.)
	3            2            1            0

	11
	Wireless Access Point for home usage
	3            2            1            0

	12
	Wireless peripheral device (headphone, keyboard, mouse)
	3            2            1            0

	13
	Cordless phone (2.4GHz, others)
	3            2            1            0

	14
	Wireless sensor network
	3            2            1            0

	15
	Medical equipment with short range wireless connection
	3            2            1            0

	16
	Healthcare
	3            2            1            0

	17
	Security camera
	3            2            1            0

	18
	POS (Point Of Sales) system with wireless connection
	3            2            1            0

	19
	Femtocell
	3            2            1            0

	20
	Wireless microphone
	3            2            1            0

	21
	Factory automation / Product management / Trace and track
	3            2            1            0

	22
	Smart metering
	3            2            1            0

	23
	Machine-to-machine (M2M) remote control
	3            2            1            0

	24
	Intelligent transport system (ITS) for vehicle to vehicle / infrastructure communication
	3            2            1            0

	25
	In-vehicle communication / controller area network (CAN)
	3            2            1            0

	26
	Digital signage
	3            2            1            0

	27
	Home appliance
	3            2            1            0

	28
	Others (please specify the detail below)
	3            2            1            0




2.  Environments and Applications

2-1  Environments
In what environments the SRD applications have been used in your country?  Are they popular in your country?
Note: The items 13, 14 and 16 are requested to respond for this time, as rest of the items had been already circulated.  However, responses to any of the items are welcome if there are situations changed.  Please also note that responses to all the items will be merged and appear in the revised report.

	
	SRD Environment
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Train station
	3            2            1            0

	2
	Airport 
	3            2            1            0

	3
	On the train 
	3            2            1            0

	4
	Airplane
	3            2            1            0

	5
	Vehicle (Taxi, bus etc.)
	3            2            1            0

	6
	Café
	3            2            1            0

	7
	Bookstore
	3            2            1            0

	8
	Shopping Centre
	3            2            1            0

	9
	Museum
	3            2            1            0

	10
	Hospital
	3            2            1            0

	11
	School (primary school, high school, university etc.)
	3            2            1            0

	12
	Public Office
	3            2            1            0

	13
	Factory
	3            2            1            0

	14
	Home
	3            2            1            0

	15
	Outdoor (town etc.)
	3            2            1            0

	16
	Others (please specify the detail below
	3            2            1            0



2-2  SRD usage and users’ experience related to applications
Which applications have been used with SRDs in your country?  How are they popular?  In the case the application is used with SRDs in your country, what kind of radio access technologies are used?  What is the users’ experience (sufficiency level) of the application quality using the SRDs?
Note: Only when “3”, “2”, or “1” is marked in “Situation”, it is requested to proceed for “Radio Access Technologies” and “Users’ experience of application quality”.  If “0” is marked in “Situation”, you can skip answering for “Radio Access Technologies” and “Users’ experience of application quality” for that application.  In “Radio Access Technologies”, plural options can be chosen.  For each of the chosen item of “Radio Access Technologies”, the most applicable level of “Users’ experience of application quality” with that Radio Access is marked.  Any assumptions, conditions, or other supplemental information for responding the question can be described in “Notes”.

	Application
	Situation
3. very popular
2. popular
1. rare
0. no
	Radio Access Technologies
a. Cellular
   (incl femto)
b. WiFi
c. UWB
d. ZigBee
e. Bluetooth
f. IrDA
g. NFC
h. RFID
i. others (please specify)
	Users’ experience of application quality
5 Excellent
4 Good
3 Fair
2 Poor
1 Bad
	Notes


	Audio

	1
	Conversational voice
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1 
	

	2
	Voice messaging
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	3
	Streaming audio
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Video

	4
	Videophone
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	5
	One-way video
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Data

	6
	Web-browsing
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	7
	Bulk data
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	8
	High-priority transaction services
(E-commerce)
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	9
	Command / control
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	10
	Still image
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	11
	Interactive games
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	12
	Telnet
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	13
	E-mail (server access)
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	14
	Instant messaging
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Background applications

	15
	Fax
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	16
	Low priority transaction services
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	17
	E-mail (server-to-server)
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	18
	Usenet
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Others (please specify the detail below)
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	b
	5    4    3    2    1
	

	
	
	c
	5    4    3    2    1
	

	
	
	d
	5    4    3    2    1
	

	
	
	e
	5    4    3    2    1
	

	
	
	f
	5    4    3    2    1
	

	
	
	g
	5    4    3    2    1
	

	
	
	h
	5    4    3    2    1
	

	
	
	i
	5    4    3    2    1
	




3.  Issues
Is there any issues related to SRD radio communication system?
Note: The items 5-7 are requested to respond for this time, as the items 1-4 had been already circulated.  However, responses to the items 1-4 are welcome if there are situations changed.  Please also note that responses to all the items will be merged and appear in the revised report.

	
	Issues
	Situation
3. very important
2. important
1. not so important
0. don’t care

	1
	Congestion of frequency band
	3            2            1            0

	2
	Security
	3            2            1            0

	3
	Performance (data rate, latency)
	3            2            1            0

	4
	Interference between SRD and other systems
	3            2            1            0

	5
	Device cost
	3            2            1            0

	6
	Battery life
	3            2            1            0

	7
	Others (please specify the detail below)
	3            2            1            0
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1.  Introduction of Short Range Devices
Which devices with SRD connectivity have been already introduced in your country?
Note: The items 21-28 are requested to respond for this time, as the items 1-20 had been already circulated.  However, responses to the items 1-20 are welcome if there are situations changed.  Please also note that responses to all the items will be merged and appear in the revised report.

	No
	SRD Type / System
	Situation[footnoteRef:23] [23:   “very popular”: most of people are using or rely on the devices/services.
   “popular”: many people are using the devices/services and it is easy to find them.
  “rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country.
] 

3. very popular
2. popular
1. rare
0. no

	1
	Desktop PC with wireless connection
	3            2            1            0

	2
	Notebook PC with wireless connection
	3            2            1            0

	3
	Smartphone with short range radiocommunication system
	3            2            1            0

	4
	Tablet computer
	3            2            1            0

	5
	Game
	3            2            1            0

	6
	e-book
	3            2            1            0

	7
	Digital device (camera, camcorder etc.)
	3            2            1            0

	8
	Audio-Visual for home (video transmission etc.)
	3            2            1            0

	9
	Portable audio
	3            2            1            0

	10
	Mobile router (3G to WiFi etc.)
	3            2            1            0

	11
	Wireless Access Point for home usage
	3            2            1            0

	12
	Wireless peripheral device (headphone, keyboard, mouse)
	3            2            1            0

	13
	Cordless phone (2.4GHz, others)
	3            2            1            0

	14
	Wireless sensor network
	3            2            1            0

	15
	Medical equipment with short range wireless connection
	3            2            1            0

	16
	Healthcare
	3            2            1            0

	17
	Security camera
	3            2            1            0

	18
	POS (Point Of Sales) system with wireless connection
	3            2            1            0

	19
	Femtocell
	3            2            1            0

	20
	Wireless microphone
	3            2            1            0

	21
	Factory automation / Product management / Trace and track
	3 x         2            1            0

	22
	Smart metering
	3           x2            1            0

	23
	Machine-to-machine (M2M) remote control
	3          x 2            1            0

	24
	Intelligent transport system (ITS) for vehicle to vehicle / infrastructure communication
	3            2           x 1            0

	25
	In-vehicle communication / controller area network (CAN)
	3           x 2            1            0

	26
	Digital signage
	3            2            1            0

	27
	Home appliance
	3         x 2            1            0

	28
	Others (please specify the detail below)
	3            2            1            0




2.  Environments and Applications

2-1  Environments
In what environments the SRD applications have been used in your country?  Are they popular in your country?
Note: The items 13, 14 and 16 are requested to respond for this time, as rest of the items had been already circulated.  However, responses to any of the items are welcome if there are situations changed.  Please also note that responses to all the items will be merged and appear in the revised report.

	
	SRD Environment
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Train station
	3            2           1            0

	2
	Airport 
	3            2            1            0

	3
	On the train 
	3            2            1           0

	4
	Airplane
	3            2            1            0

	5
	Vehicle (Taxi, bus etc.)
	3            2            1            0

	6
	Café
	3            2            1            0

	7
	Bookstore
	3            2            1            0

	8
	Shopping Centre
	3            2            1            0

	9
	Museum
	3            2            1            0

	10
	Hospital
	3            2            1            0

	11
	School (primary school, high school, university etc.)
	3            2            1            0

	12
	Public Office
	3            2            1            0

	13
	Factory
	3 x           2            1            0

	14
	Home
	3x            2            1            0

	15
	Outdoor (town etc.)
	3            2           1            0

	16
	Others (please specify the detail below
	3            2            1            0




2-2  SRD usage and users’ experience related to applications
Which applications have been used with SRDs in your country?  How are they popular?  In the case the application is used with SRDs in your country, what kind of radio access technologies are used?  What is the users’ experience (sufficiency level) of the application quality using the SRDs?
Note: Only when “3”, “2”, or “1” is marked in “Situation”, it is requested to proceed for “Radio Access Technologies” and “Users’ experience of application quality”.  If “0” is marked in “Situation”, you can skip answering for “Radio Access Technologies” and “Users’ experience of application quality” for that application.  In “Radio Access Technologies”, plural options can be chosen.  For each of the chosen item of “Radio Access Technologies”, the most applicable level of “Users’ experience of application quality” with that Radio Access is marked.  Any assumptions, conditions, or other supplemental information for responding the question can be described in “Notes”.

	Application
	Situation
3. very popular
2. popular
1. rare
0. no
	Radio Access Technologies
a. Cellular
   (incl femto)
b. WiFi
c. UWB
d. ZigBee
e. Bluetooth
f. IrDA
g. NFC
h. RFID
i. others (please specify)
	Users’ experience of application quality
5 Excellent
4 Good
3 Fair
2 Poor
1 Bad
	Notes


	Audio

	1
	Conversational voice
	3x      2      1     0
	ax
	5x    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	ex
	5    4 x   3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1 
	

	2
	Voice messaging
	3x      2      1     0
	ax
	5    4    3 x   2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	3
	Streaming audio
	3      2 x     1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	ex
	5    4x    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Video

	4
	Videophone
	3      2      1x     0
	ax
	5    4    3x    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	5
	One-way video
	3      2      1x     0
	a
	5    4    3    2    1
	

	
	
	
	bx
	5    4    3    2x    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Data

	6
	Web-browsing
	3x      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	bx
	5x    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	7
	Bulk data
	3x      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	bx
	5 x   4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	8
	High-priority transaction services
(E-commerce)
	3x      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	bx
	5    4    3x    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	9
	Command / control
	3      2x      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	dx
	5x    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	10
	Still image
	3x      2      1     0
	a
	5    4 x   3    2    1
	

	
	
	
	bx
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	11
	Interactive games
	3      2      1x     0
	a
	5    4    3    2    1
	

	
	
	
	bx
	5    4x    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	12
	Telnet
	3      2x      1     0
	a
	5    4    3    2    1
	

	
	
	
	bx
	5    4x    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	13
	E-mail (server access)
	3x      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	bx
	5x    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	14
	Instant messaging
	3 x     2      1     0
	ax
	5x    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Background applications

	15
	Fax
	3      2      1x     0
	ax
	5    4    3x    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	16
	Low priority transaction services
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	17
	E-mail (server-to-server)
	3x      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	bx
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	18
	Usenet
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Others (please specify the detail below)
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	b
	5    4    3    2    1
	

	
	
	c
	5    4    3    2    1
	

	
	
	d
	5    4    3    2    1
	

	
	
	e
	5    4    3    2    1
	

	
	
	f
	5    4    3    2    1
	

	
	
	g
	5    4    3    2    1
	

	
	
	h
	5    4    3    2    1
	

	
	
	i
	5    4    3    2    1
	




3.  Issues
Is there any issues related to SRD radio communication system?
Note: The items 5-7 are requested to respond for this time, as the items 1-4 had been already circulated.  However, responses to the items 1-4 are welcome if there are situations changed.  Please also note that responses to all the items will be merged and appear in the revised report.

	
	Issues
	Situation
3. very important
2. important
1. not so important
0. don’t care

	1
	Congestion of frequency band
	3           2            1            0

	2
	Security
	3            2           1            0

	3
	Performance (data rate, latency)
	3            2            1            0

	4
	Interference between SRD and other systems
	3            2           1            0

	5
	Device cost
	3 x           2            1            0

	6
	Battery life
	3 x           2            1            0

	7
	Others (please specify the detail below)
	3            2            1            0






[bookmark: _Toc413817217]Thailand (AWG-16/INF-16)





[bookmark: _Toc413817218]Viet Nam (AWG-16/INF-05)

Replying Administration: Authority of Radio Frequency Management – Ministry of Information and Communications – Viet Nam

Contact Point: Ms. Vu Thu Hien – Head of Policy & Frequency planning division (hienvt@rfd.gov.vn)


1.  Introduction of Short Range Devices
Which devices with SRD connectivity have been already introduced in your country?
Note: The items 21-28 are requested to respond for this time, as the items 1-20 had been already circulated.  However, responses to the items 1-20 are welcome if there are situations changed.  Please also note that responses to all the items will be merged and appear in the revised report.

	No
	SRD Type / System
	Situation[footnoteRef:24] [24:   “very popular”: most of people are using or rely on the devices/services.
   “popular”: many people are using the devices/services and it is easy to find them.
  “rare”: some people are using or the devices/services do exist but it is not easy to find them.
“no”: No such devices/services are used or exist in your country.
] 

3. very popular
2. popular
1. rare
0. no

	1
	Desktop PC with wireless connection
	1

	2
	Notebook PC with wireless connection
	3

	3
	Smartphone with short range radiocommunication system
	2

	4
	Tablet computer
	1

	5
	Game
	3

	6
	e-book
	1

	7
	Digital device (camera, camcorder etc.)
	2

	8
	Audio-Visual for home (video transmission etc.)
	1

	9
	Portable audio
	3

	10
	Mobile router (3G to WiFi etc.)
	3

	11
	Wireless Access Point for home usage
	2

	12
	Wireless peripheral device (headphone, keyboard, mouse)
	2

	13
	Cordless phone (2.4GHz, others)
	1

	14
	Wireless sensor network
	1

	15
	Medical equipment with short range wireless connection
	1

	16
	Healthcare
	2

	17
	Security camera
	3

	18
	POS (Point Of Sales) system with wireless connection
	1

	19
	Femtocell
	1

	20
	Wireless microphone
	2

	21
	Factory automation / Product management / Trace and track
	2

	22
	Smart metering
	1

	23
	Machine-to-machine (M2M) remote control
	1

	24
	Intelligent transport system (ITS) for vehicle to vehicle / infrastructure communication
	1

	25
	In-vehicle communication / controller area network (CAN)
	1

	26
	Digital signage
	1

	27
	Home appliance
	1

	28
	Others (please specify the detail below)
	1




2.  Environments and Applications

2-1  Environments
In what environments the SRD applications have been used in your country?  Are they popular in your country?
Note: The items 13, 14 and 16 are requested to respond for this time, as rest of the items had been already circulated.  However, responses to any of the items are welcome if there are situations changed.  Please also note that responses to all the items will be merged and appear in the revised report.

	
	SRD Environment
	Situation
3. very popular
2. popular
1. rare
0. no

	1
	Train station
	1

	2
	Airport 
	2

	3
	On the train 
	1

	4
	Airplane
	0

	5
	Vehicle (Taxi, bus etc.)
	0

	6
	Café
	3

	7
	Bookstore
	1

	8
	Shopping Centre
	2

	9
	Museum
	1

	10
	Hospital
	2

	11
	School (primary school, high school, university etc.)
	2

	12
	Public Office
	1

	13
	Factory
	2

	14
	Home
	1

	15
	Outdoor (town etc.)
	1

	16
	Others (please specify the detail below
	1




2-2  SRD usage and users’ experience related to applications
Which applications have been used with SRDs in your country?  How are they popular?  In the case the application is used with SRDs in your country, what kind of radio access technologies are used?  What is the users’ experience (sufficiency level) of the application quality using the SRDs?
Note: Only when “3”, “2”, or “1” is marked in “Situation”, it is requested to proceed for “Radio Access Technologies” and “Users’ experience of application quality”.  If “0” is marked in “Situation”, you can skip answering for “Radio Access Technologies” and “Users’ experience of application quality” for that application.  In “Radio Access Technologies”, plural options can be chosen.  For each of the chosen item of “Radio Access Technologies”, the most applicable level of “Users’ experience of application quality” with that Radio Access is marked.  Any assumptions, conditions, or other supplemental information for responding the question can be described in “Notes”.

	Application
	Situation
3. very popular
2. popular
1. rare
0. no
	Radio Access Technologies
a. Cellular
   (incl femto)
b. WiFi
c. UWB
d. ZigBee
e. Bluetooth
f. IrDA
g. NFC
h. RFID
i. others (please specify)
	Users’ experience of application quality
5 Excellent
4 Good
3 Fair
2 Poor
1 Bad
	Notes


	Audio

	1
	Conversational voice
	1
	a 
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1 
	

	2
	Voice messaging
	0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	3
	Streaming audio
	1
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Video

	4
	Videophone
	1
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	5
	One-way video
	1
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Data

	6
	Web-browsing
	2
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	7
	Bulk data
	3      2      1     0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	8
	High-priority transaction services
(E-commerce)
	0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	9
	Command / control
	1
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	10
	Still image
	NA
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	11
	Interactive games
	NA
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	12
	Telnet
	NA
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	13
	E-mail (server access)
	1
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	14
	Instant messaging
	NA
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Background applications

	15
	Fax
	NA
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	16
	Low priority transaction services
	NA
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	17
	E-mail (server-to-server)
	NA
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	18
	Usenet
	0
	a
	5    4    3    2    1
	

	
	
	
	b
	5    4    3    2    1
	

	
	
	
	c
	5    4    3    2    1
	

	
	
	
	d
	5    4    3    2    1
	

	
	
	
	e
	5    4    3    2    1
	

	
	
	
	f
	5    4    3    2    1
	

	
	
	
	g
	5    4    3    2    1
	

	
	
	
	h
	5    4    3    2    1
	

	
	
	
	i
	5    4    3    2    1
	

	Others (please specify the detail below)
	NA
	a
	5    4    3    2    1
	

	
	
	b
	5    4    3    2    1
	

	
	
	c
	5    4    3    2    1
	

	
	
	d
	5    4    3    2    1
	

	
	
	e
	5    4    3    2    1
	

	
	
	f
	5    4    3    2    1
	

	
	
	g
	5    4    3    2    1
	

	
	
	h
	5    4    3    2    1
	

	
	
	i
	5    4    3    2    1
	




3.  Issues
Is there any issues related to SRD radio communication system?
Note: The items 5-7 are requested to respond for this time, as the items 1-4 had been already circulated.  However, responses to the items 1-4 are welcome if there are situations changed.  Please also note that responses to all the items will be merged and appear in the revised report.

	
	Issues
	Situation
3. very important
2. important
1. not so important
0. don’t care

	1
	Congestion of frequency band
	1

	2
	Security
	2

	3
	Performance (data rate, latency)
	2

	4
	Interference between SRD and other systems
	3

	5
	Device cost
	2

	6
	Battery life
	2

	7
	Others (please specify the detail below)
	3            2            1            0








[bookmark: _Toc413817219]Appendix 2: Information of R&D related to SRDs

[bookmark: _Toc413817220]A2.1 Radio Resources Control Technolgies among Autonomously Operating Radio Systems: Potential of DSA System as a QoS Coordinator (AWG-10/INP-62) (AWG-12/INP-85)
[footnoteRef:25] [25: This work is supported by the Japanese Ministry of Internal Affairs and Communications under a grant entitled "Research and development on radio resource control technologies among multiple radio systems on same frequency band."] 

Dynamic Spectrum Access System in 2.4 GHz ISM Band
JAPAN
Abstract— We have proposed new concept of DSA system in ISM band to achieve efficient spectrum usage among multiple radio systems operated autonomously [1]. We briefly introduce the basic concept and system structure of the DSA system. Computer simulation results show that area throughput increases by about 19 percent by introducing our proposed DSA system with IEEE 802.11g wireless LAN, and also show that area throughput increases when the DSA system coexists with both WLAN and Bluetooth. These results indicate that flexibility of radio resource usage especially in frequency axis is important to realize highly-efficient spectrum usage in ISM band.
[bookmark: PointTmp]
INTRODUCTION
F
REQUENCY spectrum resources in industrial, scientific, and medical (ISM) band are getting more and more densely used by various radio systems, and available spectrum resources are increasingly scarce. It becomes more important to realize highly-efficient spectrum usage.
However, because radio systems operated in ISM band select radio frequency channels without any intersystem coordination, vacant spectrum spaces become fragmented and scattered. Legacy radio systems in 2.4 GHz ISM band such as IEEE 802.11 WLAN, Bluetooth cannot exploit these unused spectrum spaces.  The reasons are: their fixed signal bandwidth prevents from using fragmented spectrum; the resolution of spectrum sensing in frequency domain is not sufficient to find small unused spectrum spaces. As a result, it is difficult to achieve efficient spectrum usage in the ISM band as a whole.
To overcome these problems in the ISM band, we propose a new concept of dynamic spectrum access (DSA) system, which can use fragmented unused spectrum. This document provides a summary of our proposed DSA system including medium access control (MAC), and also shows some results of system performance evaluation obtained by computer simulations under the condition of coexisting with IEEE 802.11g WLAN and Bluetooth.

Summary of proposed dsa system
The DSA system observes the spectrum of whole 80-MHz-range 2.4 GHz ISM band at a time, detects unused frequencies by spectrum sensing, and assigns its transmission signal which is divided into several spectrum portions according to the detected fragmented unused frequencies. We have proposed a band-limited spectrum-divided single carrier transmission [2] for the signal transmission scheme. Fig. 1 shows the basic idea of spectrum usage of the DSA system.
[image: I:\cygwin\home\k_ohshima\documents\00_project\DSA\700_Publications\702_標準化\AWG\AWG-12\contribution\figs\DSA_concept.tif]
[bookmark: _Ref319510373]Fig. 1.  Basic idea of spectrum usage of proposed DSA system.

We employ following schemes to the DSA system to achieve efficient spectrum usage in the ISM band.
· CSMA/CA (carrier sense multiple access with collision avoidance) with multi-channel spectrum sensing to avoid interference to/from other systems.
· FDM (frequency division multiplex) to avoid interference among the DSA system cells.
· TDMA/TDD (time division multiple access/time division duplex) for multiple access in the DSA system cell to achieve more efficient channel access in time more than random back off access like in IEEE 802.11 WLAN.

 The DSA system forms a cell which consists of an Access Point (AP) and Mobile Stations (MS), and utilizes a Frequency Time Division Multiple Access (FTDMA) manner. The AP controls the frame timing, which specifies the time slots for uplink and downlink physical channels.
· Physical Channel
The physical channel of the DSA system is composed of control channels (CCH) and data channels (DCH). CCH transmits information for radio access control, such as carrier sense results. DCH transmits payload data. Fig. 2 shows frequency channel assignment of the DSA system. The frequency band is divided into 80 frequency channel units (FCUs). The bandwidth of each FCU is 1MHz and center frequency of m-th FCU is (2401+m) MHz. We define 16 FCUs as CCH and 64 FCUs as DCH.

[image: I:\cygwin\home\k_ohshima\documents\00_project\DSA\700_Publications\702_標準化\AWG\AWG-12\contribution\figs\channel.tif]
[bookmark: _Ref318120658]Fig. 2.  Frequency channel assignment of proposed DSA system.

Frequency hopping patterns are defined on CCH transmission in order to omit the overhead of signaling to indicate which channel is used for CCH, to preserve opportunities of CCH transmissions if certain frequency channel is occupied by the other system, and to keep fairness among multiple DSA system cells which are almost synchronized. Fig. 3 shows the hopping patterns of CCH, where i denotes time frame index, and each number denotes hopping pattern index.
[image: I:\cygwin\home\k_ohshima\documents\00_project\DSA\700_Publications\702_標準化\AWG\AWG-12\contribution\figs\b_allhop.tif]
[bookmark: _Ref319594934]Fig. 3.  Hopping patterns of control channel in proposed DSA system.
· Time Frame Structure
To reduce the overhead of channel access in time, we employ TDMA/TDD for the DSA system rather than CSMA/CA. Fig. 4 shows time frame structure of the proposed system. A time frame of 5 ms is composed of quiet period of 200 μs for observing the channel status, four slots of down link (DL) and up link (UL) for signal transmission. Duration of each slot is 600 μs. DL slots are used for transmission from AP to MS, and UL slots for MS to AP. AP assigns one or more slots on DL and UL to a MS.
[image: I:\cygwin\home\k_ohshima\documents\00_project\DSA\700_Publications\702_標準化\AWG\AWG-12\contribution\figs\timeframe.tif]
[bookmark: _Ref311216115]Fig. 4.  Time frame structure of proposed DSA system.

Both AP and MS carry out spectrum sensing during the quiet period before signal transmission, and transmit a CCH packet if the CCH FCU selected by the hopping pattern is unused by other systems. At the same time they can transmit a DCH packet using vacant DCH FCUs, dividing its signal spectrum if necessary. AP uses DCH FCUs based on only its own spectrum sensing results, whereas MS combines spectrum sensing results noticed from AP with own results. MS does not transmit UL signal after the failure on reception of DL CCH packet.

[image: dsa_packet]
[bookmark: _Ref314152288]Fig. 5.  Structure of DCH and CCH packet of proposed DSA system.
· Packet Format
Fig. 5 shows the structure of CCH and DCH packets of the DSA system. Here Nslot denotes the number of slots used (1 for CCH, and from 1 to 4 for DCH), and NDCH denotes the number of DCH. CCH and DCH packets are transmitted simultaneously using different FCUs. The symbol rate of CCH packet is 625 ksymbols/s, and that of DCH packet is 625 NDCH ksymbols/s. Modulation and coding scheme (MCS) defined in IEEE 802.11a0 are employed for DCH packet except BPSK. CCH packet uses only QPSK and rate 1/2 convolutional coding.
Each of CCH and DCH packet is composed of preamble, encoded data sequence (data information), and symbol padding. The data sequence is composed of payload data, 32 bit cyclic redundancy check (CRC), trellis bits, and padding bits for puncturing. Guard time of 6.4 μs is inserted in front and at the end of packets.

[image: field]
[bookmark: _Ref319051148]Fig. 6.  Data information of CCH packet and DCH packet of proposed DSA system.

Fig. 6 shows the data information of CCH and DCH packet shown in Fig. 5. CCH packet includes the carrier sensing results (CRS), information about the DCH packet transmitted with the CCH packet simultaneously such as payload length (LEN), MCS (RATE), DCH FCUs (MAP), and automatic repeat-request information (ARQ) for example. TABLE 1 shows all the definitions of information included in CCH and DCH packet.
[bookmark: _Ref319052771]TABLE 1.
DATA INFORMATION INCLUDED IN PACKETS OF PROPOSED DSA SYSTEM
	Name
	Length (bit)
	Contents

	DL/UL
	1
	DL/UL flag

	SLOT
	3
	Slot number of CCH packet

	HP
	4
	Hopping pattern index

	CT
	8
	Type of control packet

	SSID
	16
	Cell identification

	ID
	8
	MS identification in a cell

	MAP
	64
	Bit map of DCH

	RATE
	6
	MCS index

	LEN
	16
	Payload length (octet)

	CSR
	80
	Bit map of carrier sensing results

	SEQNR
	2
	Sequence number of next payload

	ARQ
	20
	Head position of next payload (octet)

	SEQNT
	2
	Sequence number of transmitting payload

	SFLG
	2
	Flag of segmentation of transmitting payload

	DFGL
	1
	Flag of deletion of past transmitted payload

	SEQNR
	2
	Sequence number of next payload

	ARQ
	20
	Head position of next payload (octet)

	SEQNT
	2
	Sequence number of transmitting payload

	SFLG
	2
	Flag of segmentation of transmitting payload

	DFGL
	1
	Flag of deletion of past transmitted payload

	HADDR
	20
	Head position of transmitting payload (octet)



Computer Simulation
We show an example of throughput performance evaluation of the DSA system by computer simulation. Fig. 7 shows throughput of DSA systems and IEEE 802.11g WLAN systems when they coexist in 2.4 GHz ISM band in a same place. The area throughput increases with the addition of DSA system cells, and the throughput of WLAN remains unchanged. Fig. 8 shows throughput when the DSA system coexists with WLAN and Bluetooth. The area throughput increases with adding the DSA system and degradation of throughput at WLAN and Bluetooth remains small. These results indicate that the DSA system can achieve highly efficient spectrum usage in ISM band coexisting with IEEE 802.11g WLAN and Bluetooth.

[image: I:\cygwin\home\k_ohshima\documents\00_project\DSA\700_Publications\704_fullpaper\2011_IEEE\tex\figs\wlan_dsa_area_thput.png]
[bookmark: _Ref314752374]Fig. 7.  Area throughput when proposed DSA system coexists with IEEE 802.11g WLAN.


[image: I:\cygwin\home\k_ohshima\documents\00_project\DSA\700_Publications\704_fullpaper\2011_IEEE\tex\figs\wlan_bt_dsa_area_thput.png]
[bookmark: _Ref314764249]Fig. 8.  Area throughput when proposed DSA system coexists with IEEE 802.11g WLAN and Bluetooth.
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Dynamic and Reconfigurable M2M Wireless Network with QoE-Based Control
JAPAN
Abstract— A new dynamic and reconfigurable wireless network for machine-to-machine (M2M) communications is proposed on which applications on many terminals can run with sufficient quality even in congested frequency bands such as 2.4 GHz.  The system is designed by taking users’ Quality of Experience (QoE) as a key metric.  In this Appendix, we present the concept and design of the proposed wireless network with QoE-based control, which consists of four major functional elements: multi-layer smart spectrum sensing; prediction of achievable application quality; radio channel access management; and network reconfiguration management.  The multi-layer smart spectrum sensing measures available radio resources and estimates radio systems and their traffic types.  Using those sensed and estimated results, amount of achievable traffic considering required application quality is calculated by the prediction function.  The radio channel access management function decides and allows channel access for applications depending on those priorities.  As an outer loop, the network reconfiguration management handles traffic load balancing for maximising QoE.  We will also show the evaluation results on improvement in application quality with the proposed system.

1. INTRODUCTION
N
UMEROUS applications for wireless communications are rapidly being deployed in recent years, including machine-to-machine (M2M) and device-to-device (D2D) scenarios.  Many of those operate using wireless LAN (WLAN), ZigBee, Bluetooth, etc, in unlicensed ISM bands.  As one example, a ubiquitous sensor network for medical system has been introduced in Japan, which aims at improving medical work efficiency as well as convenience for patients [1][2].  This system consists of medical sensors, handheld devices, management servers, and others.  The system collects biological data and/or medical information, and manages them in the network, so that medical staffs and patients can get appropriate information.  Another example case can be seen for emergency purposes: supplementing damaged backhaul network; or quick setup of wireless networks.  This system can help rescue operations in case of severe disasters, and provide various information to victims [3].
In such circumstances, numerous nodes may generate a variety of application traffic in different required communication quality and data size.  Since wireless communication resources are limited and access schemes are different among those systems, the system may not operate in required quality for all the traffic.  Moreover, the emergency systems may be forced to operate in shared frequency bands such as ISM band, in the case a dedicated frequency band is not allocated to that application or system.  Therefore, it is important for those wireless systems that the limited resources are allocated to satisfy required quality for as much application traffic as possible, considering the fact that some of those systems are fatal to humans.  It is also important in the resource allocation that usage and utility of applications, required communication quality of applications, priority among applications, etc, should be considered in order that more important applications can run in appropriate quality.  A framework for efficient spectrum resource utilisation (SRU) in this aspect is being discussed for standardisation in IEEE 802.15 TG4s [4].  Furthermore, it is preferred that such systems be self-organised in order for non-technical experts to easily and quickly set the systems up and running. 
Aiming for achieving these purposes, we have proposed a new dynamic and reconfigurable M2M wireless network which supports more applications running with sufficient quality in shared frequency bands [2][5].  In the proposed system, users’ Quality of Experience (QoE) is introduced as a key metric for network management, and wireless access is controlled so that QoE of each application be right required level.  The proposed system consists of four major functional elements: multi-layer smart spectrum sensing; prediction of achievable application quality; radio channel access management; and network reconfiguration management.  The proposed system can be recognised as a wide-sense cognitive radio, as this is an environment-aware smart wireless system.


2. THE DYNAMIC AND RECONFIGURALBE M2M WIRELESS NETWORK
WITH QOE-BASED CONTROL
2.1. General Concept of the Proposed System
A key concept of the proposed dynamic and reconfigurable M2M wireless network is that numerous applications on many terminals can run with sufficient quality even in a congested condition of wireless resources.  Since wireless resources are limited, applications may not run properly in a case excessive traffic is generated.  It is desired in such conditions that a part of available resources be allocated to prioritised application traffic in order to maximise social utility in overall operational areas.  Since resources allocating to applications which run with unacceptable quality are waste, we should avoid such the allocation.  In contrast, part of resources allocated to applications running with excessive quality may be reaccommodated other applications.  Hence, we focus attention on users’ QoE as a key metric for network management.
General concept of the proposed dynamic and reconfigurable M2M wireless network with QoE-based control is shown in Figure 1.  The system consists of four major functional elements: multi-layer smart spectrum sensing; prediction of achievable application quality; radio channel access management; amd network reconfiguration management.  The multi-layer smart sensing estimates radio systems (WiFi, Bluetooth, ZigBee, etc) and their traffic types as well as available radio resources from measured wide-band signals.  Using those sensed and estimated results, amount of supportable applications is calculated considering required application quality by the prediction function.  The radio channel access management function decides and allows channel access for applications depending on those priorities.  The network reconfiguration management is an outer loop control for balancing among access points (AP) and mobile stations (STA) to maximise users’ QoE in the wireless network.
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Figure 1  General concept of the proposed system

2.2. Introducing QoE Metrics in Network Management
As has been mentioned, we aim that many applications can run with sufficient quality in the proposed wireless network.  In other words, the objective of the proposed system is to maximise utility of the system in total.  For designing network management with this purpose, it is needed to define metrics of utility and to measure operational quality of each application.  We define utility metrics for both individual user and for the whole system, as well as QoE and its sufficiency of each running application.
Information types transmitted by applications are in wide variety: motion picture; voice/audio; still image; text message; among the others.  Hence, it is needed to set metrics of operational quality individually to each application, considering the types of information transmitted.  For real time transmissions such as motion picture or voice/audio applications, QoE has been traditionally used as a measure of operational quality for network management.  The QoE is usually converted from quality of service (QoS) metrics on probability of packet loss, latency, mean opinion score (MOS), and so on.  For file transfer applications such as images or text messages, throughput and/or goodput have been used as the metrics. 
However from users’ point of view, users’ individual utility differs highly depending on contents of transmitted information, physical and psychological circumstances of users, and some other factors.  For example, when you watch a video for fun in a normal situation, you may feel uncomfortable even if there is only a slightly fuzzy reception.  On the contrary in an emergency case, when you watch a news programme for getting information, you may tolerate lower quality if you can understand the context.  There may be another situation that you need to save batteries longer by lowering transmission rate.  Considering these conditions, we define a new metric of individual utility u which is gains a user receives from a transmitted information i, of an application a, with a set of communication quality elements q, under a physical and psychological situation for the user s.  The individual utility is expressed as follows:

	.
The communication quality elements are throughput, latency, packet loss rate, and so on, depending on applications.
Besides, we also define our QoE Q as an expectation of user’s satisfaction on a running application, which is mapped onto real value with a range of 0 to 1.

	
Examples of QoE function for a medical sensor application are shown in Figure 2, where throughput, transmission delay, and packet loss rate are assumed for the communication quality elements.  Note that ITU-T defined QoE as “the overall acceptability of an application or service, as perceived subjectively by the end-user” in [6].  We see that our definition is on this with an assumption that major bottleneck of end-to-end application quality is within wireless networks.
Based on the defined Q, QoE sufficiency  is evaluated comparing estimated Q and required Qc as follows.

	
An effective utility of an application traffic can be judged by a product of u and .  This means that the utility of the traffic running with unsatisfied QoE is none.
For efficient wireless resource utilisation of the total system, priority of each application in social aspects will be considered.  Led from the concept, we introduce another new metric of total utility of the system U for network management, which is formulated by 

	,

where the x denotes user index.  The efficiency of wireless resource utilisation can be maximised by allocating available resources to applications so that the U be maximum.  Where, the priority of individual application can be set in the order of individual utility u per unit resources considering occupied resources (offered load) L and transmission rate R, as .
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	(a)	(b)	(c)
Figure 2  Example of QoE function for a medical sensor application


3. THE SYSTEM ARCHITECTURE
General functional architecture of the proposed system is shown in Figure 3.  It is a cell-based structure, where an AP manages STA in a cell, and a network management server manages APs.  There is one or more sensing device(s) set in each cell, which performs multi-layer smart sensing.  The sensing device can be equipped in the AP and/or STA.  In each cell, the AP obtains information related to the individual utility u and QoE Q from STAs and sensing devices, and manages resource allocation and access control for each STA in the cell.  The network management server obtains information on running applications, QoE related information from each cell, and makes decisions for setting of channel access policy (usable resource limit, transmit power limit, etc) so that interference among the cells is well coordinated.
In the proposed network management, transmission of each application traffic is controlled in every certain period.  General procedure of the proposed network management is the following:
1.	The multi-layer smart spectrum sensing measures surrounding radio environment by wide-band spectrogram and estimates available resources for the target frequency channel.  It also estimates types of wireless system and its traffic running in the channel.
2.	Supportable offered traffic for the next transmission slot (= control period) is predicted, based on the estimated available resources, information about application traffic being offered for the next slot, and the effective utility u of each application.
3.	Within the limit of the predicted supportable offered load, a decision is made on radio channel access permission to the offered application traffic in the order of priority.  Where, the total utility of the system U is to be maximised.
4.	Once the several control cycles (steps 1-3), the network management server collects information for each of cells (available channels/resources, in-use channels/resources, offered traffic load, QoE, etc).  By processing those information, the network management server controls configuration of the network, if necessary.  Some of the connections between AP and STA are changed, so that the total utility of the system are maximised.
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Figure 3  General functional architecture of the proposed system

3.1. Multi-Layer Smart Spectrum Sensing
The objective of the multi-layer smart sensing is to provide information about surrounding radio environment for the network management, which includes estimates of available radio resources for the target frequency channel, types of wireless systems and application traffic running in the channel.  Our proposed solution of this function is based on observation of wide-band spectrogram in time and frequency domains (as shown in Figure 4), and analyses on it using pattern recognition and data mining techniques.  The actual processing steps of the multi-layer smart sensing are as follows.
1.	Detect and identify existing wireless systems by extracting the following features in the measured spectrogram: centre frequency; bandwidth; transmission period; signal strength; spectral pattern; cyclostationarity; etc.  By applying non-negative matrix factorisation [7][8] and discriminant analysis [9] on the samples of power in the measured spectrogram, we can extract transmitted signals.  Then channel occupancy rate (COR) will be calculated, which is a rate of the channel busy duration to the sensing duration.
2.	Detect transmitting nodes and estimate traffic patterns by analysing the multi-dimensional features (obtained in the step 1) referring to MAC protocol for the detected system.
3.	Identify individual applications by matching the data traffic pattern to typical behaviour of applications.

[image: spectrogram_cs3]
Figure 4  An example of measured spectrogram for the multi-layer smart sensing

3.2. Prediction of Achievable Application Quality and Radio Channel Access Control

As a base of the prediction, we first observe relations among the transmission conditions and application quality.  Preliminary simulations are carried with an assumed case: where there are two WLAN basic service sets (BSS1 and BSS2) in an area of 50m  50m; 10 STAs are in operation in each BSS; these nodes are randomly placed in the area.  Traffic patterns are randomly chosen from three constant bit rate (CBR) types: 4Mbps high rate UDP; 1Mbps middle rate UDP; and 20kbps low rate UDP.  Further details of the simulation condition can be found in [10].
Figure 5 shows QoS satisfaction of BSS1 traffic in various sets of estimated COR of BSS1 and COR of BSS2.  Where, QoS satisfaction is judged as “OK” if all the measured throughput values of the high rate traffic in BSS1 are 98% of the offered load or more.  It is observed that a linear boundary of QoS satisfaction appears.  Hence, we get a load boundary line derived by Support Vector Machine (SVM).
Further to this, we evaluate the variation of COR of BSS2 by changing offered load (accordingly, estimated COR) in BSS1.  It is seen in Figure 6 that the COR of BSS2 increases as the estimated COR in BSS1 increases until it reaches to the load boundary.  Based on these relations, we establish a prediction method of achievable application quality.  The procedure is as follows:
1.	Calculate the estimated COR of own wireless network from current information about offered load, average packet size, and data rate of each STA.
2.	Get information about COR of other network from multi-layer smart sensing function.
3.	Update the estimated COR of the own network considering additional offered load.
4.	Prediction of COR change of other network is obtained.  According to the predicted point, one can judge whether or not the traffic of own network would achieve their QoS requirement at the next transmission period.
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Figure 5  Load boundary
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Figure 6  Variation of COR (of BSS2) by the change of the offered load (in BSS1)

The functions for prediction of achievable application quality and radio channel access control are closely related as core of the proposed access control.  The general flow of the proposed access control is shown in Figure 7.  The basics of the prediction of achievable application quality are depicted in Figure 8.  The actual steps are as follows:
1.	Calculate the estimated COR of own wireless network from current information about offered load, average packet size, and data rate of each STA.
2.	Get information about COR of other network from multi-layer smart spectrum sensing function.
3.	Update the estimated COR of the own network considering additional offered load (applications).  Here, the priority of the applications is considered for the additional offered load.
4.	Prediction of COR change of other network is obtained.  According to the predicted point, one can judge whether or not the traffic of own network would achieve their required QoE at the next transmission period.
5.	A combination of loadable applications for maximum utility is decided by iterating steps 3-4.  Those applications will be allowed for channel access for the next control period.
The loadable capacity border (whether QoE satisfied or not) can be obtained by the pre-calculation as described above.  The border can also be adjusted by getting the feedback through the operation of the network management.

[image: Flow]
Figure 7  General flow of the proposed access control

[image: ]
Figure 8  Prediction procedure

3.3. Network Reconfiguration Management
The network reconfiguration management is centralised by the network management server.  The server periodically collects the network information from APs (and STAs via APs).  The network information includes: radio channel used by each AP; available radio resource for each AP; STA information on connecting/queueing; required radio resource for queueing application.
The network management server decides reconfiguration by analysing the collected information, so that the total utility can be maximised.  The reconfiguration can be: handover for a STA to another AP; change of operating channel for an AP.


4. PERFORMANCE EVALUATIONS
4.1. System Level Simulations
We evaluate effectiveness of the proposed QoE-based network management by system level simulations.  Table 1 shows the simulation parameters for the first evaluation scenario with single wireless system.  We refer IEEE 802.11g ERP-OFDM [11] as a baseline wireless system.  In the simulation scenario, there are two BSSs (BSS1 and BSS2) in operation, where BSS1 operates with the proposed management or ordinary WLAN while BSS2 is statically ordinary WLAN.  Each of AP and STA generates CBR traffic with the same amount of offered load for both uplink and downlink.  Where, the downlink traffic is highly prioritised than the uplink traffic.  The status of radio resource usage is measured at the AP by energy detection.  It is assumed that information about offered load, transmission rate, and channel accessibility for each link can be ideally obtained.
Figure 9 (a) shows a comparison of access allowed ratio and QoS satisfied ratio between proposed network management and ordinary WLAN.  Figure 9 (b) shows average throughput in the whole area and throughput of QoS satisfied traffic.  Where, “Conv” denotes the case BSS1 operates as ordinary WLAN, while “Prop” is the case BSS1 operates with the proposed network management.  The QoS satisfaction is defined as an event where 98% throughput of offered load is achieved [10].
It is seen that the proposed network management significantly improves QoS satisfied ratio and its throughput for the highly prioritised AP traffic.  This is because the actual traffic in the area is reduced by constraining channel access for the low prioritised STA traffic in BSS1.  The important thing is that total QoS satisfied ratio and total throughput in BSS1 are both improved with the proposed network management.  Furthermore, it is seen that the QoS satisfied ratio and throughput for BSS2 are improved as well.  We can see from these results that the proposed network management improves QoS satisfied traffic and its throughput with a limited impact of area throughput loss.

Table 1  Simulation parameters for single wireless system scenario
	System
	IEEE 802.11g ERP-OFDM [11]

	Simulation runs
	
3 s  20 runs

	Control slot duration
	500 ms

	Sampling rate, FFT size
	120 MHz,  6.4 s (768 points)

	Spectrum sensing threshold
	-89 dBm/MHz

	Simulation area
	
20 m  20 m

	Number of BSSs and STAs
	2 (BSS),  5 / BSS (STA)

	Transmission power
	16 dBm (AP),  12 dBm (STA)

	Propagation model
	Free space loss

	Centre frequency
	2.442 GHz

	Antenna directivity
	Omni-directional (2.15 dBi)

	Number of antennas
	2 (AP, 0.5 spacing), 1 (STA)

	Transmitted frames
	DATA, ACK

	Transmission rate
	24 Mb/s

	Payload length
	1500 Octet

	Offered load
	150 kOctet/s/link (BSS1)
100 kOctet/s/link (BSS2)

	Noise parameters
	NF = 10dB, 300K
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	(a)	(b)
Figure 9  Improvements in QoE satisfied throughput of the proposed QoE-based network management

Further, we expand the evaluation scenario for a case with mixed wireless systems (WLAN and Bluetooth) coexisting in the same band.  Table 2 shows the simulation parameters.  Again, we refer IEEE 802.11g ERP-OFDM as a baseline wireless system for the proposed QoE-based network management.  In this simulation scenario, there are two WLAN BSSs (BSS1 and BSS2) and up to three Bluetooth piconets in operation in the area of 20m x 20m.  One of the WLAN BSSs is assumed to be operating the proposed QoE-based network management.  On the WLAN, each STA generates uplink CBR traffic.  While on the Bluetooth, each Slave generates downlink traffic based on A2DP application.  It is assumed that information about offered load, transmission rate, and channel accessibility for each link can be ideally obtained.
Figure 10 (a) shows a comparison of access allowed ratio and QoE satisfied ratio between proposed network management and ordinary WLAN.  Figure 10 (b) shows average throughput in the whole area and throughput of QoE satisfied traffic.  Where, “Conventional” denotes the case BSS1 operates as ordinary WLAN, while “Proposed” is the case BSS1 operates with the proposed QoE-based network management.  The definition of QoE satisfaction is the same as the previous scenario (an event where 98% throughput of offered load is achieved).  It is seen from these figures that the proposed network management improves QoE satisfaction ratio and QoE-satisfied throughput about 10-15% regardless of the coexisting Bluetooth.  This is because the actual traffic in the area is reduced by constraining channel access for QoE-unsatisfied traffic in BSS1.
Figure 11 (a) and (b) respectively show the number of retransmission and total throughput of the Bluetooth links.  It is seen that the retransmission of the Bluetooth decreases about 10% while maintaining the throughput, which is because of the effect of the proposed network management for coexisting WLAN.  From those results, we confirm that the proposed QoE-based network management contributes to improve communication quality and QoE satisfaction for the whole communication area where mixed wireless systems share the same spectrum band.

Table 2  Simulation parameters for mixed wireless systems scenario
	WLAN system
	IEEE 802.11g ERP-OFDM
(2 BSSs, 6 STAs / BSS)

	Bluetooth system
	V2.0 EDR w/o AFH
(0 – 3 piconets, 2 Slaves / piconet)

	Simulation area
	20m x 20m

	Channel model
	AWGN

	WLAN traffic
	CBR, UL only, 1500 Byte payload
BSS1: 300kByte/s/STA
BSS2: 100kByte/s/STA

	Bluetooth traffic
	CBR (A2DP), DL only, 119 Byte payload
41kByte/s/Slave

	Transmission power
	WLAN: 16 dBm (AP), 12 dBm (STA)
Bluetooth: 0 dBm

	Number of antennas
	2 (WLAN AP), 1 (others)

	Noise parameters
	NF = 10dB, 300K

	Transmission rate
	WLAN: fixed to 24 Mb/s
Bluetooth: minimum rate on minimum number of slots

	Control period
	1 s

	Spectrum sensing threshold
	-88 dBm / 1.25 MHz
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Figure 10  Improvements in WLAN by the proposed QoE-based network management
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	(a)	(b)
Figure 11  Improvements in coexisting Bluetooth by the proposed QoE-based network management

4.2. Experimental Evaluations
We carried out actual radio transmission experiments using the developed experimental system.  A basic configuration of the system is shown in Figure 12.  In this experimental system, transceivers for AP/STA and sensing nodes are separately implemented, for enabling flexible network configuration.  As shown in Figure 12, the sensing node is connected to the AP via Ethernet.  Figure 13 shows the exterior of the transceiver and the sensing node.

[image: ]
Figure 12  Basic configuration of the experimental system
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Figure 13  The developed transceiver (AP/STA) and sensing node

Basic specifications of the transceiver are respectively shown in Table 3.  The hardware of the transceiver is common for AP and STA, and the transceiver is switchable to AP and STA by the internal software setting.  We employ commercial WLAN module as a base, which is compatible with IEEE 802.11b/g/n/e [11].  A driver for the WLAN module is modified based upon the one provided by the chip vendor.  We implement “control entity” as an application on the Micro Processing Unit (MPU).  The control entity takes the following roles: controlling WLAN module via the driver; collecting information such as communication quality indexes (throughput, transmission delay, packet loss rate, etc), received signal strength indication (RSSI), and so on; processing algorithms for the channel access control.
Specifications of the sensing node are summarised in Table 4.  The sensing node consists of radio frequency (RF) unit, FPGA, and CPU.  In the FPGA, fast Fourier transform (FFT) and an algorithm for determining idle/busy of each frequency channel are implemented.  Software on the CPU makes configuration and interfaces to external nodes.

Table 3  Specifications of the AP/STA transceiver
	MPU
	ARM Cortex A8 AM3894

	OS
	Linux 2.6.37

	WLAN module
	Silex SX-PCEGN (miniPICe)

	WLAN driver
	Atheros 9.2



Table 4  Specifications of the sensing node
	RF
	Centre frequency: 2442 MHz
Rx bandwidth: 80 MHz
ADC: 14-bit, 125 Msps (operating in 120 Msps)

	FPGA
	Xilinx Vertex 6

	CPU
	Renesas SH7763

	OS
	Linux 2.6



Table 5 shows the experimentation settings.  On each of the links among an AP and STAs, one-way traffic is generated by Iperf: uplink traffic for STA 1 and 2; downlink traffic for other STAs.  It is assumed that the traffic for STA with smaller index is highly prioritised.  It is again assumed that QoE is satisfied with an event where 98% throughput of offered load is achieved [10].
Figure 14 compares the measured total throughput and QoE-satisfied throughput of the proposed QoE-based network management and conventional WLAN.  When the links are over-loaded (the number of operating STA becomes 6 or more), only two streams satisfy the required QoE with the conventional WLAN.  This is because the transmission opportunities are not enough on the downlink due to severe contentions.  On the other hand, the proposed network management can satisfy the required QoE for five streams at any time, thanks to the QoE-based channel access control.

Table 5  Experimental settings
	WLAN system
	IEEE 802.11g ERP-OFDM

	Application
	Iperf (one-way traffic)

	Offered load
	5.5 Mbps per STA (in application layer)

	Number of STAs
	Up to 8

	Traffic direction
	STA 1, 2: uplink
STA3-8: downlink

	Transmission power
	6 dBm

	Transmission data rate
	54 Mbps

	Spectrum sensing threshold
	-70 dBm / 1.25 MHz
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Figure 14  Experimental evaluation of the proposed QoE-based network management


5. CONCLUSIONS
In this Appendix we first presented the concept of the proposed dynamic and reconfigurable M2M wireless network for improving utility of the system focusing on users’ QoE.  Introducing the QoE metrics into the network management, the proposed system can support more applications running with sufficient quality in shared frequency band.  The proposed system consists of four major functional elements: multi-layer smart sensing; prediction of achievable application quality; radio channel access management; and network reconfiguration management.  Proposed new features and algorithms for these functions were described.  Further, effectiveness of the proposed QoE-based network management was demonstrated by system simulations and experiments using the developed prototypes.

References
[1]	T Kuroda, T Takemura, H Noma, “Implementing ubiquitous sensor network into clinical environment,” Proc of 2013 IEICE General Conference, BP-6-1, March 2013.
[2]	M Uno, T Miyasaka, K Yano, M Ariyoshi, S Tsukamoto, K Oshima, K Kobayashi, “A Proposal of QoE Based Self-Organized Wireless System Considering the Measurement Results in a Major Hospital,” Proc of the 9th International Workshop on Wireless Network Measurements (WiNMee 2013), Tsukuba, Japan, May 2013.
[3]	M Uno, Y Okada, “Use case: Information delivery service in the devastated area,” oneM2M-REQ-2012-0074R03, oneM2M Technical Plenary #2, December 2012.
[4]	IEEE P802.15.4s PAR, “Standard for Low-Rate Wireless Networks: Amendment Enabling Spectrum Resource Measurement Capability,” Approved in August 2014.
[5]	K Yano, M Uno, T Miyasaka, K Oshima, Y Tanaka, K Murakami, T Yamamoto, H Yamamoto, Y Okada, K Kobayashi, M Ariyoshi, “Dynamic and Reconfigurable M2M Wireless Network with QoE-based Control,” Proc of Future Network & Mobile Summit 2013 (FuNeMS 2013), Lisbon, Portugal, July 2013.
[6]	International Telecommunications Union, “Vocabulary for performance and quality of service, Amendment 2: New definitions for inclusion in Recommendation ITU-T P.10/G.100”, ITU-T Recommendation P.10/G.100, Amendment 2, July 2008.
[7]	D D Lee, H S Seung, “Algorithms for non-negative matrix factorization,” Advances in neural information processing systems, vol 13, pp 556-562, 2001.
[8]	T Miyasaka, K Yano, M Ariyoshi, K Kobayashi, “Estimation of operating channels from wide-band spectrogram using non-negative matrix factorization,” Proc of IEICE Society Conference, B-17-1, September 2013.
[9]	N Ohtsu, “An automatic threshold selection method based on discriminant and least squares criteria,” Trans of IEICE, vol 63-D, no 4, pp 349-356, April 1980.
[10]	M Sekiguchi, K Yano, M Ariyoshi, K Kobayashi, “WLAN QoS prediction for improving application QoE in shared spectrum band,” IEICE Technical Report, SR2013-36, July 2013.
[11]	IEEE Standard, “Wireless LAN medium access control (MAC) and physical layer (PHY) specifications,” IEEE Std 802.11-2012, March 2012.
[12]	M Ariyoshi, K Yano, M Sekiguchi, T Miyasaka, T Kumagai, “Experimental Evaluation of a QoE-Oriented Network Management for Wireless LAN in Shared Spectrum Band,” Proc of Wireless Innovation Forum Conference on Wireless Communications Technologies and Software Defined Radio (WInnComm 2015), San Diego, California, USA, March 2015.
	Page 59 of 89
	
image3.emf
AWG-11-INP-XX_T G_SRD_WLAN_Measurement.pdf


AWG-11-INP-XX_TG_SRD_WLAN_Measurement.pdf


1 


Report of wireless LAN usage in Japan 


Measurements in train stations and airports 


Advanced Telecommunications 
Research Institute International 


by JAPAN 







Result of previous meeting 


As wireless traffic is growing rapidly quite recently, it becomes 


more important to understand actual radio resource usage. 


In AWG-10, it was agreed to survey the current situation of SRD 


usage in APT member countries (AWG-10/OUT-01 (Rev.1)).  
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We carried out measurements of WLAN usage in train 


stations and airports in Tokyo, Japan. 







Locations of measurements 


Measurements in 3 public areas in Japan: 


A) Tokyo train station (platform) 


B) Shinagawa train station (concourse) 


C) Narita international airport (boarding gate) 
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 Large number of passengers 


 A lot of stores for passengers 


 Free/Pay WLAN hotspot services 
A 


B 


C 







A main terminal of Shinkansen (bullet train) lines and intercity rails in Tokyo. 


More than ten including Shinkansen lines. 


Passengers per day (avg.): 381,704 [1] and 83,000 [2] Shinkansen only 


Public wireless LAN service is available in waiting rooms at platforms and in 
Shinkansen trains  


Shinkansen 


Shinkansen 


Shinkansen 


Shinkansen 


Shinkansen 


Waiting Room 


4 


 A) Information about Tokyo Station 


[1] published by JR east, FY2010 
[2] published by JR central, FY2009 Measurement at platform 
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A) Measurement result in Tokyo station (platform) 
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• A station of Shinkansen line and local rails for Haneda airport and others. 


• 6 including Shinkansen line. 


• Passengers per day (avg.) : 321,711 [1] 


• Public wireless LAN service is available in Shinkansen waiting room at a 
concourse 


Waiting Room 
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 B) Information about Shinagawa Station 


Measurement at concourse 
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B) Measurement result in Shinagawa station (concourse) 
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 C) Information about Narita Airport 


• A main international airport of Japan.  


• Aircraft movements : 191,426 landings (2010) 


• Passengers (total of financial year) : 29,605,250 [3] 


• Public wireless LAN service is available in concourse 


[3] published by Narita international airport co., FY2010 


Measurement at boarding gate 
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C) Measurement result in Narita Airport (boarding gate) 
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The results in train stations show that  


various systems are operated in ISM band. 


The results in airport show that  


most of the spectrum resources are occupied. 


These results suggest that research activities on efficient 


spectrum usage are important. 


Summary 


Japanese government urges projects to achieve high spectral 
efficiency using spectrum sharing technologies 
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WORKING GROUP TECHNOLOGY ASPECTS 


 


QUESTIONNAIRE FOR REVISION OF THE APT REPORT ON “INTRODUCTION, 


APPLICATION, ISSUES AND TECHNOLOGY FOR SHORT RANGE DEVICES (SRDS)” 


 


 


 


A new work item to revise APT Report on “Introduction, Application, Issues and Technology for 


SRDs" (APT/AWG/REP-31) has been set as the work plan AWG-14/TMP-52 (Rev 2) during AWG-


14.  TG-SRD has finalised a draft questionnaire for revision of the APT Report as attached, which 


is to be sent to WG-Tech and AWG Plenary for approval. 


 


Attachment:  1 
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ATTACHMENT 
 


QUESTIONNAIRE FOR REVISION OF THE APT REPORT ON 


“INTRODUCTION, APPLICATION, ISSUES AND TECHNOLOGY FOR 


SHORT RANGE DEVICES (SRDS)” 
 


Replying Administration: 


 


Contact Point:  
 


1.  Introduction of Short Range Devices 


Which devices with SRD connectivity have been already introduced in your country? 
Note: The items 21-28 are requested to respond for this time, as the items 1-20 had been already circulated.  However, 


responses to the items 1-20 are welcome if there are situations changed.  Please also note that responses to all the items 


will be merged and appear in the revised report. 


 


No SRD Type / System Situation
1
 


3. very popular 


2. popular 


1. rare 


0. no 


1 Desktop PC with wireless connection 3            2            1            0 


2 Notebook PC with wireless connection 3            2            1            0 


3 Smartphone with short range radiocommunication system 3            2            1            0 


4 Tablet computer 3            2            1            0 


5 Game 3            2            1            0 


6 e-book 3            2            1            0 


7 Digital device (camera, camcorder etc.) 3            2            1            0 


8 Audio-Visual for home (video transmission etc.) 3            2            1            0 


9 Portable audio 3            2            1            0 


10 Mobile router (3G to WiFi etc.) 3            2            1            0 


11 Wireless Access Point for home usage 3            2            1            0 


12 Wireless peripheral device (headphone, keyboard, mouse) 3            2            1            0 


13 Cordless phone (2.4GHz, others) 3            2            1            0 


14 Wireless sensor network 3            2            1            0 


15 Medical equipment with short range wireless connection 3            2            1            0 


16 Healthcare 3            2            1            0 


17 Security camera 3            2            1            0 


18 POS (Point Of Sales) system with wireless connection 3            2            1            0 


19 Femtocell 3            2            1            0 


20 Wireless microphone 3            2            1            0 


21 Factory automation / Product management / Trace and track 3            2            1            0 


22 Smart metering 3            2            1            0 


23 Machine-to-machine (M2M) remote control 3            2            1            0 


24 Intelligent transport system (ITS) for vehicle to vehicle / infrastructure 


communication 


3            2            1            0 


25 In-vehicle communication / controller area network (CAN) 3            2            1            0 


26 Digital signage 3            2            1            0 


27 Home appliance 3            2            1            0 


28 Others (please specify the detail below) 3            2            1            0 


 


                                                           
1
  “very popular”: most of people are using or rely on the devices/services. 


   “popular”: many people are using the devices/services and it is easy to find them. 


  “rare”: some people are using or the devices/services do exist but it is not easy to find them. 


“no”: No such devices/services are used or exist in your country. 
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2.  Environments and Applications 


 


2-1  Environments 


In what environments the SRD applications have been used in your country?  Are they popular in 


your country? 
Note: The items 13, 14 and 16 are requested to respond for this time, as rest of the items had been already circulated.  


However, responses to any of the items are welcome if there are situations changed.  Please also note that responses to 


all the items will be merged and appear in the revised report. 


 


 SRD Environment Situation 


3. very popular 


2. popular 


1. rare 


0. no 


1 Train station 3            2            1            0 


2 Airport  3            2            1            0 


3 On the train  3            2            1            0 


4 Airplane 3            2            1            0 


5 Vehicle (Taxi, bus etc.) 3            2            1            0 


6 Café 3            2            1            0 


7 Bookstore 3            2            1            0 


8 Shopping Centre 3            2            1            0 


9 Museum 3            2            1            0 


10 Hospital 3            2            1            0 


11 School (primary school, high school, university etc.) 3            2            1            0 


12 Public Office 3            2            1            0 


13 Factory 3            2            1            0 


14 Home 3            2            1            0 


15 Outdoor (town etc.) 3            2            1            0 


16 Others (please specify the detail below 3            2            1            0 
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2-2  SRD usage and users’ experience related to applications 


Which applications have been used with SRDs in your country?  How are they popular?  In the case 


the application is used with SRDs in your country, what kind of radio access technologies are used?  


What is the users’ experience (sufficiency level) of the application quality using the SRDs? 
Note: Only when “3”, “2”, or “1” is marked in “Situation”, it is requested to proceed for “Radio Access Technologies” 


and “Users’ experience of application quality”.  If “0” is marked in “Situation”, you can skip answering for “Radio 


Access Technologies” and “Users’ experience of application quality” for that application.  In “Radio Access 


Technologies”, plural options can be chosen.  For each of the chosen item of “Radio Access Technologies”, the most 


applicable level of “Users’ experience of application quality” with that Radio Access is marked.  Any assumptions, 


conditions, or other supplemental information for responding the question can be described in “Notes”. 


 


Application Situation 


3. very popular 


2. popular 


1. rare 


0. no 


Radio Access 


Technologies 
a. Cellular 


   (incl femto) 


b. WiFi 


c. UWB 


d. ZigBee 


e. Bluetooth 


f. IrDA 


g. NFC 


h. RFID 


i. others (please 


specify) 


Users’ 


experience of 


application 


quality 


5 Excellent 


4 Good 


3 Fair 


2 Poor 


1 Bad 


Notes 


 


Audio 


1 Conversational voice 3      2      1     0 a 5    4    3    2    1  
b 5    4    3    2    1 
c 5    4    3    2    1 
d 5    4    3    2    1 
e 5    4    3    2    1 
f 5    4    3    2    1 
g 5    4    3    2    1 


h 5    4    3    2    1 
i 5    4    3    2    1  


2 Voice messaging 3      2      1     0 a 5    4    3    2    1  


b 5    4    3    2    1 
c 5    4    3    2    1 
d 5    4    3    2    1 
e 5    4    3    2    1 
f 5    4    3    2    1 
g 5    4    3    2    1 
h 5    4    3    2    1 
i 5    4    3    2    1 


3 Streaming audio 3      2      1     0 a 5    4    3    2    1  
b 5    4    3    2    1 
c 5    4    3    2    1 
d 5    4    3    2    1 
e 5    4    3    2    1 


f 5    4    3    2    1 
g 5    4    3    2    1 
h 5    4    3    2    1 
i 5    4    3    2    1 


Video 


4 Videophone 3      2      1     0 a 5    4    3    2    1  
b 5    4    3    2    1 
c 5    4    3    2    1 
d 5    4    3    2    1 
e 5    4    3    2    1 
f 5    4    3    2    1 
g 5    4    3    2    1 
h 5    4    3    2    1 







AWG15/OUT-15          Page 5 of 7 


  


i 5    4    3    2    1 


5 One-way video 3      2      1     0 a 5    4    3    2    1  


b 5    4    3    2    1 


c 5    4    3    2    1 
d 5    4    3    2    1 
e 5    4    3    2    1 
f 5    4    3    2    1 
g 5    4    3    2    1 
h 5    4    3    2    1 
i 5    4    3    2    1 


Data 


6 Web-browsing 3      2      1     0 a 5    4    3    2    1  
b 5    4    3    2    1 
c 5    4    3    2    1 


d 5    4    3    2    1 
e 5    4    3    2    1 
f 5    4    3    2    1 
g 5    4    3    2    1 
h 5    4    3    2    1 


i 5    4    3    2    1 


7 Bulk data 3      2      1     0 a 5    4    3    2    1  
b 5    4    3    2    1 
c 5    4    3    2    1 
d 5    4    3    2    1 
e 5    4    3    2    1 
f 5    4    3    2    1 


g 5    4    3    2    1 
h 5    4    3    2    1 
i 5    4    3    2    1 


8 High-priority transaction services 


(E-commerce) 


3      2      1     0 a 5    4    3    2    1  
b 5    4    3    2    1 
c 5    4    3    2    1 
d 5    4    3    2    1 
e 5    4    3    2    1 
f 5    4    3    2    1 
g 5    4    3    2    1 
h 5    4    3    2    1 
i 5    4    3    2    1 


9 Command / control 3      2      1     0 a 5    4    3    2    1  


b 5    4    3    2    1 
c 5    4    3    2    1 
d 5    4    3    2    1 
e 5    4    3    2    1 
f 5    4    3    2    1 
g 5    4    3    2    1 
h 5    4    3    2    1 
i 5    4    3    2    1 


10 Still image 3      2      1     0 a 5    4    3    2    1  
b 5    4    3    2    1 
c 5    4    3    2    1 
d 5    4    3    2    1 
e 5    4    3    2    1 
f 5    4    3    2    1 
g 5    4    3    2    1 
h 5    4    3    2    1 
i 5    4    3    2    1 


11 Interactive games 3      2      1     0 a 5    4    3    2    1  
b 5    4    3    2    1 
c 5    4    3    2    1 
d 5    4    3    2    1 
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e 5    4    3    2    1 
f 5    4    3    2    1 
g 5    4    3    2    1 
h 5    4    3    2    1 
i 5    4    3    2    1 


12 Telnet 3      2      1     0 a 5    4    3    2    1  


b 5    4    3    2    1 
c 5    4    3    2    1 
d 5    4    3    2    1 
e 5    4    3    2    1 
f 5    4    3    2    1 
g 5    4    3    2    1 
h 5    4    3    2    1 
i 5    4    3    2    1 


13 E-mail (server access) 3      2      1     0 a 5    4    3    2    1  
b 5    4    3    2    1 
c 5    4    3    2    1 
d 5    4    3    2    1 
e 5    4    3    2    1 
f 5    4    3    2    1 
g 5    4    3    2    1 
h 5    4    3    2    1 
i 5    4    3    2    1 


14 Instant messaging 3      2      1     0 a 5    4    3    2    1  
b 5    4    3    2    1 
c 5    4    3    2    1 
d 5    4    3    2    1 
e 5    4    3    2    1 


f 5    4    3    2    1 
g 5    4    3    2    1 
h 5    4    3    2    1 
i 5    4    3    2    1 


Background applications 


15 Fax 3      2      1     0 a 5    4    3    2    1  
b 5    4    3    2    1 
c 5    4    3    2    1 
d 5    4    3    2    1 
e 5    4    3    2    1 
f 5    4    3    2    1 
g 5    4    3    2    1 
h 5    4    3    2    1 
i 5    4    3    2    1 


16 Low priority transaction services 3      2      1     0 a 5    4    3    2    1  
b 5    4    3    2    1 
c 5    4    3    2    1 
d 5    4    3    2    1 
e 5    4    3    2    1 


f 5    4    3    2    1 
g 5    4    3    2    1 
h 5    4    3    2    1 
i 5    4    3    2    1 


17 E-mail (server-to-server) 3      2      1     0 a 5    4    3    2    1  
b 5    4    3    2    1 
c 5    4    3    2    1 
d 5    4    3    2    1 
e 5    4    3    2    1 
f 5    4    3    2    1 
g 5    4    3    2    1 
h 5    4    3    2    1 
i 5    4    3    2    1 
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18 Usenet 3      2      1     0 a 5    4    3    2    1  
b 5    4    3    2    1 
c 5    4    3    2    1 
d 5    4    3    2    1 
e 5    4    3    2    1 
f 5    4    3    2    1 
g 5    4    3    2    1 
h 5    4    3    2    1 
i 5    4    3    2    1 


Others (please specify the detail below) 3      2      1     0 a 5    4    3    2    1  
b 5    4    3    2    1 
c 5    4    3    2    1 
d 5    4    3    2    1 
e 5    4    3    2    1 
f 5    4    3    2    1 
g 5    4    3    2    1 
h 5    4    3    2    1 
i 5    4    3    2    1 


 


 


3.  Issues 


Is there any issues related to SRD radio communication system? 
Note: The items 5-7 are requested to respond for this time, as the items 1-4 had been already circulated.  However, 


responses to the items 1-4 are welcome if there are situations changed.  Please also note that responses to all the items 


will be merged and appear in the revised report. 


 


 Issues Situation 


3. very important 


2. important 


1. not so important 


0. don’t care 


1 Congestion of frequency band 3            2            1            0 


2 Security 3            2            1            0 


3 Performance (data rate, latency) 3            2            1            0 


4 Interference between SRD and other systems 3            2            1            0 


5 Device cost 3            2            1            0 


6 Battery life 3            2            1            0 


7 Others (please specify the detail below) 3            2            1            0 


 


 


_______________ 
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