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APT SURVEY REPORT ON SMALL CELL CLOUD SERVICES

Purpose of the documents 
At AWG-17 in Macao, P.R. China, TG FMC had agreed to conduct a new study on the Small Cell Cloud Services and produce Questionnaire on Small Cell Cloud Services (AWG-17/OUT-14 (Revision 1)) for all APT members.  By today there are 5 (five) valid responses from members come to AWG-19 steering committee. It seems the topic of small cell cloud services is still new to most country member.
Small cell networks are currently seen as a new way to satisfy the increasing wireless traffic demand. The proximity of base stations to subscribers brings many possibilities for the development of new applications, including new offerings based on cloud computing. Smartphones could directly offload applications to these base stations, provided that they are equipped with additional computational and storage resources. The cloud concept applied in the framework of small cells can also combine radio and computation aspects in order to optimize the service delivery. 
The main expected benefits associated to applications offloading are:
1.	improving user experience when running demanding applications,
2.	prolong UE (User Equipment) battery lifetime, and
3.	generating a potential revenue stream for operators
To that end, novel mechanisms are needed to efficiently allocate resources (understood in a wide sense: radio, computation, storage, and energy resources) in a way to meet the optimal balance between the energy spent for processing/communicating, and delay constraints imposed by the application. Naturally, this balance is related to the radio channel state and the quality of the wired backhaul. This ambitious target entails, among others, the need of dynamically managing contextual information metrics and clustering techniques for small cells.
We would appreciate it if you could let us know if the Small Cell Cloud approach is something you would eventually contemplate as beneficial for your business (and how challenging you think this approach is) by filling a questionnaire that would be distributed to you.
Objectives of the Questionnaire:
a) To gather information related to status of Small Cell in development and implementations in the Asia Pacific regions
b) To study and identify technical challenges of introducing cloud services among mobile users in the personal, home and enterprise segments. 
c) To study and discuss the idea of Small Cell Cloud among APT members in the perspective of technical and business

These countries support the work activity conducted by Task Group Fixed Mobile Convergence in the Working Group Service & Application. The detail groups of participants are as below:
a. Regulators: 3 (three) institutions
b. Operators: 5 (five) institutions
c. Vendors: 0 institutions
d. Others: 0 institution

List of Institutions/Companies are as below:
1. Communications Regulatory Authority (CRA), Iran, Islamic Republic
2. Infocomm Development Authority (IDA), Singapore
3. Afghan Telecom, Afghanistan
4. PT Telekomunikasi, Republic Indonesia
5. NBTC, Thailand
6. TOT Public Company Limited, Thailand
7. DTAC Public Company Limited, Thailand
8. CAT Telecom Public Company Limited, Thailand

Before AWG-19 meeting in Chiang Mai, Thailand, members contributed several questionnaire responses and they were discussed during the AWG-18 and one response from Thailand discussed in AWG-19 meeting. The responses summary is shown in the table 1.

	No.
	Document No.
	Description
	Source

	1
	AWG-18/INF-10
	Response to the Questionnaire on Small cell Cloud
	Singapore

	2
	AWG-18/INF-12
	Response to the Questionnaire on Small cell Cloud
	Iran (Islamic Rep.)

	3
	AWG-18/INF-14
	Response to the Questionnaire on Small cell Cloud
	Thailand

	4
	AWG-18/INP-22
	Response to the Questionnaire on Small cell Cloud
	Afghanistan

	5
	AWG-18/INP-29
	Response to the Questionnaire on Small cell Cloud
	Indonesia
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1. Institution/Company Information and Profile
· Name of the institution	: 
· Name of contact person	: 	 
· Phone				: 
· Email Address 			: 
· Institution                         :

	No.
	Country
	Answer

	1.
	Afghanistan
	· Afghan Telecom
· A. Khalil Azizi
· +93744418021
· ak.azizi@afghantelcom.af, ak.azizi@gmail.com 
· Operator

	2.
	Indonesia (Rep. of.)
	· Telkom Indonesia
· F.X. Ari Wibowo
· +62 852 22216949
· ari_wibowo@telkom.co.id 
· Operator

	3.
	Iran (Islamic Rep.)
	· Communications Regulatory Authority (CRA) 
· Mr. Alireza Darvishi
· +982188112808
· darvishi@cra.ir
· Regulator

	4.
	Singapore
	· Infocomm Development Authority (IDA)
· Resource Management & Standards Division / Ms. Alicia Cai
· +65 62113832
· spectrum_admin@ida.gov.sg
· Regulator

	5.
	Thailand
	· NBTC
· DR. Atiwat Aimdolokwong
· NA
· +66 2 2 710352
· atiwatw@hotmail.com 
· Regulator 

	6.
	Thailand
	· TOT Public Company Limited
· Songwut Wongsoontorn
· 89/2 Moo 3 Chaengwattana Rd. Laksi Bangkok 
· +66 818 75 8302
· songwutw@tot.co.th 
· operator 

	7.
	Thailand
	· Total Access Communication Public Company Limited (DTAC)
· NA
· HO. 319 Chamchuri Square Bldg.22nd-41st Fl., Phayathai Rd., Pathumwan, Bangkok, Thailand. 10330
· NA
· atip@dtac.co.th, vkornk@dtac.co.th, narupon@dtac.co.th 
· operator 

	8.
	Thailand
	· CAT Telecom Public Company Limited
· Ms. Piyarat Unkayen
· 99 Chaeng Wattana Rd., Laksi, Bangkok 10210-0298
· +66 2 104-3502 
· piyarat.u@cattelecom.com
· operator


The status of Small Cell Deployment in Asia Pacific Region

Do your company already or in the planning phase to deploy Femtocell/Small Cell Solution? If yes please kindly describe your solution for your customer in term of:
1. Customer segment (residential or enterprise or both) 
2. Each type of offerings (in term of Fixed BB line used and number of users per Access Point)
3. Services offered in the Femtocell/Small Cell solution

	No.
	Country
	Answer

	1.
	Afghanistan
	1. NA
2. NA
3. NA

	2.
	Indonesia (Rep. of.)
	1. Currently our company still in the phase of commercial trial / Soft Launching trough our subsidiary company (Telkomsel) in providing the Femtocell services (end of 2014) to support our enterprise customers (National Oil Companies) and SME Customer (Restaurants/Cafes) in providing Femtocell services (Voice and SMS services) in some of their sites. This solution is provided by Telkom Indonesia’s Enterprise broadband services (ASTINet) as backhaul network. The plan to offer this service as retail services still under development until end of this year (2015). Limited offering to selected residential customer may be applied to meet customer request for better voice quality in selected cases of challenging situations (such as very poor coverage due building constructions, etc.).
2. Enterprise:
	
	SME
	Enterprise

	Simultaneous Call
	8 calls 
	16 – 32 calls

	Main Services
	Free Voice Calls & SMS (Closed User Groups of minimum 4 members) + Capped Voice & SMS to other Telkomsel users
	Free Voice Calls & SMS (Closed User Groups of minimum 8 members) + Capped Voice & SMS to other Telkomsel users


	Average Subscription Price/Month
	USD 30
	USD 65



Residential: under development

3. Main Services: 
· Voice & SMS (Closed user Group)
· Value Added Services: Presence


	3.
	Iran (Islamic Rep.)
	In Iran, mobile operators have just deployed some Femtocell/Small Cell in public places as a pilot project. 

	4.
	Singapore
	1. Yes, the mobile operators in Singapore have deployed Femtocell in residential environment and small cells in commercial buildings.
2. For Femtocell, mobile operators typically deploy home Femtocell version of 4 users per AP and have deployed small cell solutions with 8 to 30 users per node.
3. Femtocell and small cells are an integral part of the live cellular networks of mobile operators, supporting a full range of services such as voice, SMS, data and other supplementary services.

	5.
	Thailand / NBTC
	1. Not Telco
2. NA
3. NA

	6.
	Thailand / TOT PCL
	1. Enterprise
2. FTTH as fixed BB line and 20 users/AP
3. Voice and Internet

	7.
	Thailand / DTAC
	1. Both
2. Fixed BB line
3. Today has only Femtocell and next coming year will have new Small cell product

	8.
	Thailand / CAT Telecom PCL
	1. No
2. No
3. No



Delivering the Cloud application for mobile users
Do your company have cloud related services or applications that offered to the mobile users? ------
If yes please kindly describe those solutions in term of:
a. Type of cloud services/applications
b. Delivery model / how the user get the services
c. Business model of the services/applications
d. Challenges for operators or cloud providers in delivering the services/applications
e. Challenges for mobile users in using the services/applications
	
	No.
	Country
	Answer

	1.
	Afghanistan
	a. No
b. No
c. No
d. No
e. No

	2.
	Indonesia (Rep. of.)
	Currently Telkomsel (Telkom’s subsidiary) had partnership with some partners to develop cloud based services and also IoT and M2M platform.
Please check the link for news below:
· http://www.prnewswire.com/news-releases/nexmo-partners-with-telkomsel-indonesia-to-expand-reach-of-cloud-based-mobile-messaging-solutions-in-southeast-asia-272545391.html
· http://caas.tmcnet.com/topics/caas/articles/388515-nexmo-telkomsel-bring-cloud-based-two-way-communications.htm
· http://www.jasper.com/press-news/press-releases/jasper-and-telkomsel-launch-new-internet-things-services-indonesia

a. Not Applicable (NA)
b. NA
c. NA
d. NA
e. NA

	3.
	Iran (Islamic Rep.)
	In Iran, Mobile operators do not have cloud related services or applications so far.

	4.
	Singapore
	a. cloud services
b. –
c. –
d. –
e. The mobile operators face challenges similar to the other cloud services offered on non-mobile platforms, such as security, confidentiality, stability in connections etc

	5.
	Thailand / NBTC
	·  Not a telco

	6.
	Thailand / TOT PCL
	a. mobile payment
b. register online and choose package
c. corporate customer
d. killing applications 
e. expense 

	7.
	Thailand / DTAC
	·  Not sure

	8.
	Thailand / CAT Telecom PCL
	· No




Small Cell Cloud Concept
Small cell networks are currently seen as a new way to satisfy the increasing wireless traffic demand. The proximity of base stations to subscribers brings many possibilities for the development of new applications, including new offerings based on cloud computing. Smartphones could directly offload applications to these base stations, provided that they are equipped with additional computational and storage resources. The cloud concept applied in the framework of small cells can also combine radio and computation aspects in order to optimize the service delivery. 
The main expected benefits associated to applications offloading are:
· improving user experience when running demanding applications (please give your opinion)
· prolong UE battery lifetime (please give your opinion)
· generating a potential revenue stream for operators (please give your opinion)

	No.
	Country
	Answer

	1.
	Afghanistan
	· Centralized access is great
· Very great for 3rd World Countries
· Of course! More service more revenue

	2.
	Indonesia (Rep. of.)
	· The possibility is there. Some critical factors need to be aware of, e.g. the radio performance and backhaul performances.
· We believe it had the possibility of prolong UE battery lifetime due the reduce of processing activities in the UE.
· New business model needs to be defined as this idea is will involved more that producers and consumers of mobile cloud applications. Multi stakeholders’ business model can be the general form of prospective business model.

	3.
	Iran (Islamic Rep.)
	· no benefits envisaged, especially once one customer wants to roam between networks of different operators, for example in different countries
· If smartphones offload applications to the base stations and most of the necessary computing to be performed by servers, because of decreasing the use of UE battery, Its life is increased
· New services and applications will be created by Small Cell Cloud that can lead to generate a new revenue stream for operators

	4.
	Singapore
	· Mobile operators provided feedback that some applications require high computation power, which may be done in the network nodes such as eNodeB etc. However, some applications are delay sensitive so it will be better handled locally on the user devices
· Mobile operators provided feedback that this may not be entirely true. Since different models of UE fetches the interim data from the network at different rates, the result is dependent on the UE type. Given such a case, this may not prolong the UE battery
· Mobile operators provided feedback that this has yet to be explored.

	5.
	Thailand / NBTC
	· Could see a big boost in performance
· should help somewhat. It sounds like a good idea
· seems to have a good potential 

	6.
	Thailand / TOT PCL
	· faster speed, agree 
· agree
· agree 

	7.
	Thailand / DTAC
	·  due to high demand on data traffic implement small cell can help to improve user experience (from the typically small cell concept)
· not sure
· yes, it will increase revenue due to user perceive good network quality (from the typically small cell concept)


	8.
	Thailand / CAT Telecom PCL
	· agreed with reducing latency and data delivery, user’s experience will be better
· agreed with small cell closer than macro cell, we will consume less energy connecting to cell
· agreed 



Please give your opinion on the method of Small Cell Cloud:

	Method
	Your Opinion and Why?

	a. Application offloading (on base station platform or an external computing platform) 
	a.

	b. Management of application offloading (on external platform or extension of Small Cell Gateway/HeNB-GW)
	b.

	c. Management of application offloading (on base station or by application)
	c.

	d. Integrated support of mobility and application offloading (by MME or by Base Station)
	d.




	No.
	Country
	Answer

	1.
	Afghanistan
	a. external computing platform. – easily available everywhere around the globe
b. external computing. 3rd party management will be easies for any amount of data
c. by application. Need to pay for what you use
d. base station

	2.
	Indonesia (Rep. of.)
	a. Can be both. Depends on the conditions of radio interfaces and capacity of base stations.
b. Should be inside the core network (extension of small cell gateway). This because the control of application should under the operator.
c. By application. Because limitation of base station resources
d. MME. Because limitation of base station resources.

	3.
	Iran (Islamic Rep.)
	a. Possible but not feasible due to CAPEX and OPEX of operators and amount of storages that would be required worldwide
b. Better than above (a), but still problematic in same way
c. Similar to above (a) and (b)
d. More feasible than other options

	4.
	Singapore
	a. This is still a new area to be explored. Currently the base station platforms do not take such computing tasks by default. The main functions of base stations currently remain as handling intensive mobile signaling, voice and data traffic.
b. This is theoretically possible, but it will depend on each vendor’s product roadmap to support such functionality.  If the application is delay sensitive, then it should not be offloaded to external platforms.
c. Some functions can be done on base stations, e.g. mobile edge computing. It is an area where standards are still being developed and some base station vendors may have proprietary solutions to do so. The main function of base stations currently remain as handling intensive mobile signaling, voice and data traffic.
d. It is an area where standards are still being developed and some base station vendors may have proprietary solutions to do so. The main function of base stations currently remain as handling the intensive mobile signaling, voice and data traffic.

	5.
	Thailand / NBTC
	a. Good idea on either platform 
b. Could be manage efficiently per application
c. Could be manage efficiently per application
d. This could difficult to be implement 

	6.
	Thailand / TOT PCL
	a. Reduce traffic on macro cell which can improve customer satisfaction 
b. It is good idea to lower CPU load on GW
c. Move the application closer to end users can improve service performance
d. Signalling and application should be together for a good response

	7.
	Thailand / DTAC
	a. NA
b. NA
c. NA
d. NA

	8.
	Thailand / CAT Telecom Public Company Limited
	a.-
b. –
c. –
d. – 


Please kindly give 0-10 point scale of the importance of below technical achievement that will drive the idea of Small Cell Cloud:
	a) Mobility coverage

	b) Signalling and eventually user data overhead over the air

	c) Latency, as perceived by user

	d) Computation performance

	e) /Storage capabilities

	f) Increased cost of Small Base Station

	g) Cost of deployment and maintenance

	h) Implementation complexity

	i) Impact on current LTE deployments

	j) Energy consumption

	k) Others. Please specify: 




	No.
	Country
	Answer

	1.
	Afghanistan
	10

	
	
	8

	
	
	10

	
	
	8

	
	
	8

	
	
	10

	
	
	10

	
	
	8

	
	
	8

	
	
	8

	
	
	-

	2.
	Indonesia (Rep. of.)
	6

	
	
	6

	
	
	9

	
	
	9

	
	
	9

	
	
	7

	
	
	7

	
	
	9

	
	
	7

	
	
	7

	
	
	-

	3.
	Iran (Islamic Rep.)
	10

	
	
	5

	
	
	8

	
	
	8

	
	
	8

	
	
	7

	
	
	7

	
	
	7

	
	
	9

	
	
	9

	
	
	10 (increased cost of users)

	4.
	Singapore
	It is difficult to answer this set of questions. Firstly, the definition of small cell cloud is still vague. Many vendors have different definition. Secondly, the measurement scale is subjective and there is no further specifics of what are the assessment criteria used especially for the technical achievements being measured.


	5.
	Thailand / NBTC
	 5

	
	
	10

	
	
	8

	
	
	8

	
	
	6

	
	
	10

	
	
	10

	
	
	8

	
	
	6

	
	
	10

	
	
	- 

	6.
	Thailand / TOT PCL
	10

	
	
	9

	
	
	10

	
	
	8

	
	
	8

	
	
	8

	
	
	10

	
	
	8

	
	
	8

	
	
	8

	
	
	-

	7.
	Thailand / DTAC
	NA

	
	
	NA

	
	
	NA

	
	
	NA

	
	
	NA

	
	
	NA

	
	
	NA

	
	
	NA

	
	
	NA

	
	
	NA

	8.
	Thailand / CAT Telecom Public Company Limited
	10

	
	
	8

	
	
	10

	
	
	8

	
	
	8

	
	
	10

	
	
	8

	
	
	8

	
	
	8

	
	
	-



If you are a telecom operator, would you be willing to run the base-station-based cloud or you would prefer to outsource the management to a third party?
a) I am not a telecom operator
b) I would rather running the cloud
c) I prefer to outsource the management to a third party
d) We could do both


	No.
	Country
	Answer

	1.
	Afghanistan
	d) We could do both

	2.
	Indonesia (Rep. of.)
	d) We could do both

	3.
	Iran (Islamic Rep.)
	      a) I am not a telecom operator

	4.
	Singapore
	d) The mobile operators provided feedback that they industry can keep this option open and explore when the base-station-based cloud is more mature.


	5.
	Thailand / NBTC
	     a) I am not a telecom operator

	6.
	Thailand / TOT PCL
	     b) I would rather running the cloud 

	7.
	Thailand / DTAC
	     NA

	8.
	Thailand / CAT Telecom PCL
	     b) I would rather running the cloud 



Implementation cost – related to network architecture 
Do you consider (or see difficulties) in using an external cloud (like Amazon service) in the case the femtocloud cannot cope with the load through a bursting procedure? Would you prefer to use an external cloud in an exclusive way (without the Small Cell Cloud )?
a)	I am not a telecom operator
b)	Yes
c)   No

	No.
	Country
	Answer

	1.
	Afghanistan
	b) Yes

	2.
	Indonesia (Rep. of.)
	b) Yes

	3.
	Iran (Islamic Rep.)
	      a) I am not a telecom operator

	4.
	Singapore
	Mobile operators provided feedback that there is no certainty at this moment. The bursty traffic and procedures may be managed by femtocloud if there is sufficient handling power. External cloud may incur inefficiency of fetching data frequently back and forth through the entire network during the bursty traffic. The industry would need to understand more.

	5.
	Thailand / NBTC
	      a) I am not a telecom operator

	6.
	Thailand / TOT PCL
	      b) Yes

	7.
	Thailand / DTAC
	      NA

	8.
	Thailand / CAT Telecom PCL
	      b) Yes



Aspect of user perspective and business
Would you prefer to use an external cloud in an exclusive way (without the Small Cell Cloud)?
a) Yes
b) No
       
	No.
	Country
	Answer

	1.
	Afghanistan
	a) Yes

	2.
	Indonesia (Rep. of.)
	a) Yes

	3.
	Iran (Islamic Rep.)
	      b) No

	4.
	Singapore
	Mobile operators provided feedback that there is no certainty at this moment. The bursty traffic and procedures may be managed by femtocloud if there is sufficient handling power. External cloud may incur inefficiency of fetching data frequently back and forth through the entire network during the bursty traffic. The industry would need to understand more.

	5.
	Thailand / NBTC
	      b) No

	6.
	Thailand / TOT PCL
	      a) Yes

	7.
	Thailand / DTAC
	      NA

	8.
	Thailand / CAT Telecom PCL
	      a) Yes


Security Aspect of the implementation concept

Considering the application of using smallcells for data storage and that the smallcell is not under control of the operator, do you see a real risk? 
a) Yes
b) No
       
	No.
	Country
	Answer

	1.
	Afghanistan
	a) Yes

	2.
	Indonesia (Rep. of.)
	a) Yes

	3.
	Iran (Islamic Rep.)
	      b) Yes

	4.
	Singapore
	a) Yes

	5.
	Thailand / NBTC
	      a) Yes

	6.
	Thailand / TOT PCL
	      a) Yes

	7.
	Thailand / DTAC
	      NA

	8.
	Thailand / CAT Telecom PCL
	      a) Yes




How do you think that that user data could be protected in those virtual machines? Why?
      
	No.
	Country
	Answer

	1.
	Afghanistan
	A proper AAA mechanism is applied, the virtual machine storages will be economical & secure

	2.
	Indonesia (Rep. of.)
	NA

	3.
	Iran (Islamic Rep.)
	It seems too risky to trust such remote storage places without redundant storage and regulatory mechanisms to keep customer privacy intact.


	4.
	Singapore
	Data confidentiality, security is always a concern in cloud computing, especially if this is used on a platform, which is potentially not 24x7, controlled by operators. Small cells are usually deployed in public areas and thus it is challenging to fully protect the user data if cloud computing is used on the small cells.

	5.
	Thailand / NBTC
	Should be able to do this in the same way as done in the normal cloud services nowadays

	6.
	Thailand / TOT PCL
	 NA

	7.
	Thailand / DTAC
	NA

	8.
	Thailand / CAT Telecom PCL
	NA












Appendix 1

Singapore (AWG-18-INF-10)
RESPONSE TO QUESTIONNAIRE ON SMALL CELL CLOUD SERVICES


Section 1: Elementary Part


1. Introduction:

Small cell networks are currently seen as a new way to satisfy the increasing wireless traffic demand. The proximity of base stations to subscribers brings many possibilities for the development of new applications, including new offerings based on cloud computing. Smartphones could directly offload applications to these base stations, provided that they are equipped with additional computational and storage resources. The cloud concept applied in the framework of small cells can also combine radio and computation aspects in order to optimize the service delivery. 

The main expected benefits associated to applications offloading are:
1.	improving user experience when running demanding applications,
2.	prolong UE (User Equipment) battery lifetime, and
3.	generating a potential revenue stream for operators

To that end, novel mechanisms are needed to efficiently allocate resources (understood in a wide sense: radio, computation, storage, and energy resources) in a way to meet the optimal balance between the energy spent for processing/communicating, and delay constraints imposed by the application. Naturally, this balance is related to the radio channel state and the quality of the wired backhaul. This ambitious target entails, among others, the need of dynamically managing contextual information metrics and clustering techniques for small cells.

We would appreciate it if you could let us know if the Small Cell Cloud approach is something you would eventually contemplate as beneficial for your business (and how challenging you think this approach is) by filling a questionnaire that would be distributed to you.

2. Objective of the Questionnaire:

a) To gather information related to status of Small Cell in development and implementations in the Asia Pacific regions
b) To study and identify technical challenges of introducing cloud services among mobile users in the personal, home and enterprise segments. 
c) To study and discuss the idea of Small Cell Cloud among APT members in the perspective of technical and business

3. Responsible Group:

Task Group Fixed Mobile Convergence

4. Rapporteur of the Questionnaire:

Chair TG FMC: Mr. F.X. Ari Wibowo
Email: ari_wibowo@telkom.co.id

5. Meeting at which the Questionnaire was approved:

AWG-17 

6. Target Responder:

APT Members, Associate Members, and Affiliate Members
 
7. Deadline for Responses:
AWG-18



Section 2: Questionnaire Part


Question 1:

Institution/Company Information and Profile

Name of the institution	: Infocomm Development Authority of Singapore
Name of contact person	: Resource Management & Standards Division	
Mailing Address		: 10 Pasir Panjang Road #10-01, Mapletree Business City, West 
  Coast Highway, Singapore 117438
Phone				: +65 62113832
Email Address 		: spectrum_admin@ida.gov.sg

My institution is (please choose) : a
a.	Regulator			
b.	Operator			
c.	Vendor				
d.	Others	 <please describe your answer here>

Question 2:

Femtocell/Small Cell Deployment status
Do your company already or in the planning phase to deploy Femtocell/Small Cell Solution? If yes please kindly describe your solution for your customer in term of:
1. Customer segment (residential or enterprise or both) 
Answers: Yes, the mobile operators in Singapore have deployed Femtocell in residential environment and small cells in  commercial buildings.

2. Each type of offerings (in term of Fixed BB line used and number of users per Access Point)
Answers: For Femtocell, mobile operators typically deploy home Femtocell version of 4 users per AP and have deployed small cell solutions with 8 to 30 users per node.

3. Services offered in the Femtocell/Small Cell solution
Answers: Femtocell and small cells are an integral part of the live cellular networks of mobile operators, supporting a full range of services such as voice, SMS, data and other supplementary services.

Question 3:
Introducing the cloud services for mobile 
Do your company have cloud related services or applications that offered to the mobile users? If yes please kindly describe those solutions in term of:
a. Type of cloud services/applications
Cloud storage
b. Delivery model / how the user get the services
c. Business model of the services/applications
d. Challenges for operators or cloud providers in delivering the services/applications
e. Challenges for mobile users in using the services/applications
The mobile operators face challenges similar to the other cloud services offered on non-mobile platforms, such as security, confidentiality, stability in connections etc.

Question 4:
The idea of Small Cell Cloud 
1. Small cell networks are currently seen as a new way to satisfy the increasing wireless traffic demand. The proximity of base stations to subscribers brings many possibilities for the development of new applications, including new offerings based on cloud computing. Smartphones could directly offload applications to these base stations, provided that they are equipped with additional computational and storage resources. The cloud concept applied in the framework of small cells can also combine radio and computation aspects in order to optimize the service delivery. 
The main expected benefits associated to applications offloading are:
· improving user experience when running demanding applications
(Please give your oppinion: Mobile operators provided feedback that some applications require high computation power, which may be done in the network nodes such as eNodeB etc. However, some applications are delay sensitive so it will be better handled locally on the user devices)
· prolong UE battery lifetime,
(Please give your oppinion: Mobile operators provided feedback that this may not be entirely true. Since different models of UE fetches the interim data from the network at different rates, the result is dependent on the UE type. Given such a case, this may not prolong the UE battery). 
· generating a potential revenue stream for operators
(Please give your oppinion: Mobile operators provided feedback that this has yet to be explored.)

2. Please give your opinion on the method of Small Cell Cloud: The following are feedback from mobile operators in Singapore:
	Method
	Your Opinion and Why?

	e. Application offloading (on base station platform or an external computing platform) 

	This is still a new area to be explored. Currently the base station platforms do not take such computing tasks by default. The main functions of base stations currently remain as handling intensive mobile signaling, voice and data traffic.

	f. Management of application offloading (on external platform or extension of Small Cell Gateway/HeNB-GW)
	This is theoretically possible, but it will depend on each vendor’s product roadmap to support such functionality.  If the application is delay sensitive, then it should not be offloaded to external platforms.

	g. Management of application offloading (on base station or by application)
	Some functions can be done on base stations, e.g. mobile edge computing. It is an area where standards are still being developed and some base station vendors may have proprietary solutions to do so. The main function of base stations currently remain as handling intensive mobile signaling, voice and data traffic.

	h. Integrated support of mobility and application offloading (by MME or by Base Station)
	It is an area where standards are still being developed and some base station vendors may have proprietary solutions to do so. The main function of base stations currently remain as handling the intensive mobile signaling, voice and data traffic.


3. Please kindly give 0-10 point scale of the importance of below technical achievement that will drive the idea of Small Cell Cloud:
It is difficult to answer this set of questions. Firstly, the definition of small cell cloud is still vague. Many vendors have different definition. Secondly, the measurement scale is subjective and there is no further specifics of what are the assessment criteria used especially for the technical achievements being measured.

	Achievement
	Point

	a) Mobility coverage
	

	b) Signalling and eventually user data overhead over the air
	

	c) Latency, as perceived by user
	

	d) Computation performance
	

	e) /Storage capabilities
	

	f) Increased cost of Small Base Station
	

	g) Cost of deployment and maintenance
	

	h) Implementation complexity
	

	i) Impact on current LTE deployments
	

	j) Energy consumption
	

	k) Others. Please specify:


	



4. If you are a telecom operator, would you be willing to run the base-station-based cloud or you would prefer to outsource the management to a third party?
	a)	I am not a telecom operator
	b)	I would rather running the cloud
	c)	I prefer to outsource the management to a third party
	d)	We could do both

Reply: d) The mobile operators provided feedback that they industry can keep this option open and explore when the base-station-based cloud is more mature.

5. Do you consider (or see difficulties) in using an external cloud (like Amazon service) in the case the femtocloud cannot cope with the load  through a bursting procedure? Would you prefer to use an external cloud in an exclusive way (without the Small Cell Cloud )?
	a)	I am not a telecom operator
	b)	Yes
	c)	No

Reply: Mobile operators provided feedback that there is no certainty at this moment. The bursty traffic and procedures may be managed by femtocloud if there is sufficient handling power. External cloud may incur inefficiency of fetching data frequently back and forth through the entire network during the bursty traffic. The industry would need to understand more.

6. Would you prefer to use an external cloud in an exclusive way (without the Small Cell Cloud)?
	a)	Yes
	b)	No

Reply: Same reply for question 5.

7. Considering the application of using smallcells for data storage and that the smallcell is not under control of the operator, do you see a real risk? 
	a)	Yes
	b)	No

Reply: Yes.

8. How do you think that that user data could be protected in those virtual machines? Why?

Reply: Data confidentiality, security is always a concern in cloud computing, especially if this is used on a platform which is potentially not 24x7 controlled by operators. Small cells are usually deployed in public areas and thus it is challenging to fully protect the user data if cloud computing is used on the small cells.








Islamic Republic of Iran (AWG-18-INF-12)
RESPONSE TO QUESTIONNAIRE ON  SMALL CELL CLOUD SERVICES


Section 1: Elementary Part


8. Introduction:

Small cell networks are currently seen as a new way to satisfy the increasing wireless traffic demand. The proximity of base stations to subscribers brings many possibilities for the development of new applications, including new offerings based on cloud computing. Smartphones could directly offload applications to these base stations, provided that they are equipped with additional computational and storage resources. The cloud concept applied in the framework of small cells can also combine radio and computation aspects in order to optimize the service delivery. 

The main expected benefits associated to applications offloading are:
1.	improving user experience when running demanding applications,
2.	prolong UE (User Equipment) battery lifetime, and
3.	generating a potential revenue stream for operators

To that end, novel mechanisms are needed to efficiently allocate resources (understood in a wide sense: radio, computation, storage, and energy resources) in a way to meet the optimal balance between the energy spent for processing/communicating, and delay constraints imposed by the application. Naturally, this balance is related to the radio channel state and the quality of the wired backhaul. This ambitious target entails, among others, the need of dynamically managing contextual information metrics and clustering techniques for small cells.

We would appreciate it if you could let us know if the Small Cell Cloud approach is something you would eventually contemplate as beneficial for your business (and how challenging you think this approach is) by filling a questionnaire that would be distributed to you.

9. Objective of the Questionnaire:

d) To gather information related to status of Small Cell in development and implementations in the Asia Pacific regions
e) To study and identify technical challenges of introducing cloud services among mobile users in the personal, home and enterprise segments. 
f) To study and discuss the idea of Small Cell Cloud among APT members in the perspective of technical and business

10. Responsible Group:

Task Group Fixed Mobile Convergence

11. Rapporteur of the Questionnaire:

Chair TG FMC: Mr. F.X. Ari Wibowo
Email: ari_wibowo@telkom.co.id

12. Meeting at which the Questionnaire was approved:

AWG-17 

13. Target Responder:

APT Members, Associate Members, and Affiliate Members
 
14. Deadline for Responses:
AWG-18



Section 2: Questionnaire Part


Question 1:

Institution/Company Information and Profile

Name of the institution	: Communications Regulatory Authority (CRA) of  The I.R. of Iran
Name of contact person	: Mr. Alireza Darvishi
Mailing Address		: building No.1, Entrance No.17, Opposite the Shahid Ghandi St., Near Seyedkhandan Bridge, Shariati Av., Tehran, Iran.  P.O:1631713761 
Phone				: +982188112808
Email Address 		: darvishi@cra.ir

My institution is (please choose) :
a.	Regulator 			
b.	Operator			
c.	Vendor				
d.	Others	 <please describe your answer here>

Question 2:

Femtocell/Small Cell Deployment status
Do your company already or in the planning phase to deploy Femtocell/Small Cell Solution? If yes please kindly describe your solution for your customer in term of: In Iran, Mobile operators have just deployed some Femtocell/Small Cell in public places as a pilot project. 
4. Customer segment (residential or enterprise or both) 
Answers:

5. Each type of offerings (in term of Fixed BB line used and number of users per Access Point)
Answers:

6. Services offered in the Femtocell/Small Cell solution
Answers:

Question 3:
Introducing the cloud services for mobile 
Do your company have cloud related services or applications that offered to the mobile users? If yes please kindly describe those solutions in term of:
In Iran, Mobile operators do not have cloud related services or applications so far.
f. Type of cloud services/applications
g. Delivery model / how the user get the services
h. Business model of the services/applications
i. Challenges for operators or cloud providers in delivering the services/applications
j. Challenges for mobile users in using the services/applications


Question 4:
The idea of Small Cell Cloud 
9. Small cell networks are currently seen as a new way to satisfy the increasing wireless traffic demand. The proximity of base stations to subscribers brings many possibilities for the development of new applications, including new offerings based on cloud computing. Smartphones could directly offload applications to these base stations, provided that they are equipped with additional computational and storage resources. The cloud concept applied in the framework of small cells can also combine radio and computation aspects in order to optimize the service delivery. 
The main expected benefits associated to applications offloading are:
· improving user experience when running demanding applications
(Please give your oppinion: no benefits envisaged, especially once one customer wants to roam between networks of different operators, for example in different countries)
· prolong UE battery lifetime,
(Please give your oppinion: If smartphones offload applications to the base stations and  most of the necessary computing to be performed by servers, because of decreasing the use of UE battery, Its life is increased)
· generating a potential revenue stream for operators
(Please give your oppinion: New services and applications will be created by Small Cell Cloud that can lead to generate a new revenue stream for operators)

10. Please give your opinion on the method of Small Cell Cloud:
	Method
	Your Opinion and Why?

	i. Application offloading (on base station platform or an external computing platform) 

	Possible but not feasible due to CAPEX and OPEX of operators and amount of storages that would be required worldwide 

	j. Management of application offloading (on external platform or extension of Small Cell Gateway/HeNB-GW)
	Better than above (a), but still problematic in same way

	k. Management of application offloading (on base station or by application)
	Similar to above (a) and (b)

	l. Integrated support of mobility and application offloading (by MME or by Base Station)
	More feasible than other options


11. Please kindly give 0-10 point scale of the importance of below technical achievement that will drive the idea of Small Cell Cloud:

	Achievement
	Point

	l) Mobility coverage
	10

	m) Signalling and eventually user data overhead over the air
	5

	n) Latency, as perceived by user
	8

	o) Computation performance
	8

	p) /Storage capabilities
	8

	q) Increased cost of Small Base Station
	7

	r) Cost of deployment and maintenance
	7

	s) Implementation complexity
	7

	t) Impact on current LTE deployments
	9

	u) Energy consumption
	10

	v) Others. Please specify: Increased cost of users
	10



12. If you are a telecom operator, would you be willing to run the base-station-based cloud or you would prefer to outsource the management to a third party?
	a)	I am not a telecom operator 
	b)	I would rather running the cloud
	c)	I prefer to outsource the management to a third party
	d)	We could do both

13. Do you consider (or see difficulties) in using an external cloud (like Amazon service) in the case the femtocloud cannot cope with the load  through a bursting procedure? Would you prefer to use an external cloud in an exclusive way (without the Small Cell Cloud )?
	a)	I am not a telecom operator 
	b)	Yes
	c)	No

14. Would you prefer to use an external cloud in an exclusive way (without the Small Cell Cloud)?
	a)	Yes
	b)	No 

15. Considering the application of using smallcells for data storage and that the smallcell is not under control of the operator, do you see a real risk? 
	a)	Yes 
	b)	No
16. How do you think that user data could be protected in those virtual machines? Why?
It seems too risky to trust such remote storage places without redundant storage and regulatory mechanisms to keep customer privacy intact.








Thailand (AWG-18-INF-14)
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Indonesia (AWG-18-INP-29)
PT Telekomunikasi Indonesia, Tbk.
RESPONSE TO THE  QUESTIONNAIRE ON SMALL CELL CLOUD SERVICES

1.	Introduction 
This document provides the response from PT Telekomunikasi Indonesia, Tbk. to the Questionnaire on Small Cell Cloud Services as requested by Circular Letter (Ref: APT/AWG/2014-Q3). 
At AWG-17 in Macao, P.R. China, TG FMC had agreed to conduct a new study on the Small Cell Cloud Services and produce Questionnaire on Small Cell Cloud Services (AWG-17/OUT-14 (Revision 1)) for all APT members. 
Objectives of the Questionnaire:
d) To gather information related to status of Small Cell in development and implementations in the Asia Pacific regions
e) To study and identify technical challenges of introducing cloud services among mobile users in the personal, home and enterprise segments. 
f) To study and discuss the idea of Small Cell Cloud among APT members in the perspective of technical and business

2.	Questionnaire Response 
PT Telekomunikasi Indonesia, Tbk supports the work activity conducted by Task Group Fixed Mobile Convergence in the Working Group Service & Application and would like to contribute trough this questionnaire response.
The response is presented in the Annex part of this document.









Annex
Question 1:
Institution/Company Information and Profile
Name of the institution		: PT. Telekomunikasi Indonesia, Tbk 
Name of contact person	: F.X. Ari Wibowo
Mailing Address			: ari_wibowo@telkom.co.id	 
Phone				: +62 852 22216949
Email Address 			: ari_wibowo@telkom.co.id 

My institution is (please choose) :
a.	Regulator
b.	Operator			
c.	Vendor
d.	Other <please describe your answer here>




Question 2:
Femtocell/Small Cell Deployment status
Do your company already or in the planning phase to deploy Femtocell/Small Cell Solution? If yes please kindly describe your solution for your customer in term of:
4. Customer segment (residential or enterprise or both) 
Answers:
Currently our company still in the phase of commercial trial / Soft Launching trough our subsidiary company (Telkomsel) in providing the Femtocell services (end of 2014) to support our enterprise customers (National Oil Companies) and SME Customer (Restaurants/Cafes) in providing Femtocell services (Voice and SMS services) in some of their sites. This solution is provided by using Telkom Indonesia’s Enterprise broadband services (ASTINet) as backhaul network.
The plan to offer this service as retail services still under development until end of this year (2015). Limited offering to selected residential customer may be applied to meet customer request for better voice quality in selected cases of challenging situations (such as very poor coverage due building constructions, etc.).
5. Each type of offerings (in term of Fixed BB line used and number of users per Access Point)
Answers:
Enterprise/SME
Currently no official offering for Femtocell Services. Current solution for SME/Enterprise are listed below:
	
	SME
	Enterprise

	Simultaneous Call
	8 calls 
	16 – 32 calls

	Main Services
	Free Voice Calls & SMS (Closed User Groups of minimum 4 members) + Capped Voice & SMS to other Telkomsel users
	Free Voice Calls & SMS (Closed User Groups of minimum 8 members) + Capped Voice & SMS to other Telkomsel users

	Average Subscription Price/Month
	USD 30
	USD 65



Residential/Retail
Under development
6. Services offered in the Femtocell/Small Cell solution
Answers:
· Main Services: Voice & SMS (Closed user Group)
· Value Added Services: Presence


Question 3:
Introducing the cloud services for mobile 
Do your company have cloud related services or applications that offered to the mobile users?
Currently Telkomsel (Telkom’s subsidiary) had partnership with some partners to develop cloud based services and also IoT and M2M platform.
Please check the link for news below:
· http://www.prnewswire.com/news-releases/nexmo-partners-with-telkomsel-indonesia-to-expand-reach-of-cloud-based-mobile-messaging-solutions-in-southeast-asia-272545391.html
· http://caas.tmcnet.com/topics/caas/articles/388515-nexmo-telkomsel-bring-cloud-based-two-way-communications.htm
· http://www.jasper.com/press-news/press-releases/jasper-and-telkomsel-launch-new-internet-things-services-indonesia

If yes please kindly describe those solutions in term of:
f. Type of cloud services/applications
Not Applicable
g. Delivery model / how the user get the services
Not Applicable
h. Business model of the services/applications
Not Applicable
i. Challenges for operators or cloud providers in delivering the services/applications
Not Applicable
j. Challenges for mobile users in using the services/applications
Not Applicable


Question 4:
The idea of Small Cell Cloud 
17. Small cell networks are currently seen as a new way to satisfy the increasing wireless traffic demand. The proximity of base stations to subscribers brings many possibilities for the development of new applications, including new offerings based on cloud computing. Smartphones could directly offload applications to these base stations, provided that they are equipped with additional computational and storage resources. The cloud concept applied in the framework of small cells can also combine radio and computation aspects in order to optimize the service delivery. 
The main expected benefits associated to applications offloading are:
· improving user experience when running demanding applications
The possibility is there. Some critical factors need to be aware of, e.g. the radio performance and backhaul performances.
· prolong UE battery lifetime,
We believe it had the possibility of prolong UE battery lifetime due the reduce of processing activities in the UE.
· generating a potential revenue stream for operators
New business model needs to be defined as this idea is will involved more that producers and consumers of mobile cloud applications. Multi stakeholders’ business model can be the general form of prospective business model. 

18. Please give your opinion on the method of Small Cell Cloud:
	Method
	Your Opinion and Why?

	m. Application offloading (on base station platform or an external computing platform) 

	Can be both. Depends on the conditions of radio interfaces and capacity of base stations.

	n. Management of application offloading (on external platform or extension of Small Cell Gateway/HeNB-GW)
	Should be inside the core network (extension pf small cell gateway). This because the control of application should under the operator.

	o. Management of application offloading (on base station or by application)
	By application. Because limitation of base station resources.

	p. Integrated support of mobility and application offloading (by MME or by Base Station)
	MME. Because limitation of base station resources.


19. Please kindly give 0-10 point scale of the importance of below technical achievement that will drive the idea of Small Cell Cloud:

	Achievement
	Point

	w) Mobility coverage
	6

	x) Signalling and eventually user data overhead over the air
	6

	y) Latency, as perceived by user
	9

	z) Computation performance
	9

	aa) /Storage capabilities
	9

	ab) Increased cost of Small Base Station
	7

	ac) Cost of deployment and maintenance
	7

	ad) Implementation complexity
	9

	ae) Impact on current LTE deployments
	7

	af) Energy consumption
	7

	ag) Others. Please specify:


	-



20. If you are a telecom operator, would you be willing to run the base-station-based cloud or you would prefer to outsource the management to a third party?
	a)	I am not a telecom operator
	b)	I would rather running the cloud
	c)	I prefer to outsource the management to a third party
	d)	We could do both

21. Do you consider (or see difficulties) in using an external cloud (like Amazon service) in the case the femtocloud cannot cope with the load  through a bursting procedure? Would you prefer to use an external cloud in an exclusive way (without the Small Cell Cloud )?
	a)	I am not a telecom operator
	b)	Yes
	c)	No

22. Would you prefer to use an external cloud in an exclusive way (without the Small Cell Cloud)?
	a)	Yes
	b)	No

23. Considering the application of using smallcells for data storage and that the smallcell is not under control of the operator, do you see a real risk? 
	a)	Yes
	b)	No
24. How do you think that that user data could be protected in those virtual machines? Why?
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Section 2: Questionnaire Part

Question 1:
Institution/Company Information and Profile

Naine of the institution : NBTC , THAILAND

Name of contact person : Py, Atiwal Al md-’|okw9r~j
Mailing Address :

Phone © 4662 27710352

Email Address : etiwatw @ hotmail.com

My institution is (please choose) :
Regulator

b. ' Operator
e. Vendor
d. Others <please describe your answer here>

Question 2:

Femtocell/Small Cell Deployment status
Do your company already or in the planning phase to deploy Femtocell/Small Cell Solution? If yes

please kindly describe your solution for your customer in term of: Not T\
1. Customer segment (residential or enterprise or both) Gl
Answers: '

2. Each type of offerings (in term of Fixed BB line used and number of users per Access Point)
Answers: .

3. Services offered in the Femtocell/Small Cell solution
Answers:

Question 3:

Introducing the cloud services for mobile

Do your company have cloud related services or applications that offered to the mobile users? If
yes please kindly describe those solutions in term of: Notb a Tzlco

a. Type of cloud services/applications '

b. Delivery model / how the user get the services

c. Business model of the services/applications

d. Challenges for operators or cloud providers in delivering the services/applications
e. Challenges for mobile users in using the services/applications

Question 4:

The idea of Small Cell Cloud

1. Small cell networks are currently seen as a new way to satisfy the increasing wireless traffic
demand. The proximity of base stations to subscribers brings many possibilities for the
development of new applications, including new offerings based on cloud computing.
Smartphones could directly offload applications to these base stations, provided that they are
equipped with additional computational and storage resources. The cloud concept applied in the
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framework of small cells can also combine radio and computation aspects in order to optimize
the service delivery.

The main expected benefits associated to applications offloading are:
- improving user experience when running demanding applications
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2. Please give your opinion on the method of Small Cell Cloud: '
Your Opinion and Why? ]

a. Application offloading (on base station
platform or an external computing
platform)
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b. Management of application offloading

(on external platform or extension of
Small Cell Gateway/HeNB-GW)

c. Management of application offloading
(on base station or by application)
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d. Integrated support of mobility and
application offloading (by MME or by !
Base Station)

3. Please kindly give 0-10 point scale of the importance of below technical achievement that will
drive the idea of Small Cell Cloud: ‘

Achievement

a) Mobility coverage

b) Signalling and eventually user data
overhead over the air

c) Latency, as perceived by user

d) Computation performance

e) /Storage capabilities

f) Increased cost of Small Base

Station |
g) Cost of deployment and l _

maintenance

h) Implementation complexity

1) Impact on current LTE deployments

j) Energy consumption

k) Others. Please specify:
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4. If you are a telecom operator, would you be willing to run the base-station-based cloud or you
would prefer to outsource the management to a third party?

&) I am not a telecom operator
b) I would rather running the cloud
c) I prefer to outsource the management to a third party

d) We could do both

5. Do you consider (or see difficulties) in using an external cloud (like Amazon service) in the
case the femtocloud cannot cope with the load through a bursting procedure? Would you prefer
to use an external cloud in an exclusive way (without the Small Cell Cloud )?

@ I am not a telecom operator
b) Yes
c) No

6. Would you prefer to use an external cloud in an exclusive way (without the Small Cell Cloud)?
a) Yes ‘

@ No

7. Considering the application of using smallcells for data storage and that the smallcell is not

under control of the operator, do you see a real risk?
a Yes
b)

No
8. How do you think that that user data could be protected in those virtual machines? Why?
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Section 2: Questionnaire Part

Question 1:

Institution/Company Information and Profile
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My institution is (please choose) :

a. Regulator
(b Operator
&, Vendor
d. Others <please describe your answer here>

Question 2:

Femtocell/Small Cell Deployment status
Do your company already or in the planning phase to deploy Femtocell/Small Cell Solution? If yes

please kindly describe your solution for your customer in term of:
L Customer segment (residential or enterprise or both)
Answers: ENTEg pRISE

2. BEach type of offerings (in term of Fixed BB line used and number of users per Access Point)
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3. Services offered in the Femtocell/Small Cell solution
Answers: Vaics and Intenad

Question 3:

Introducing the cloud services for mobile
Do your company have cloud related services or applications that offered to the mobile users? If

yes please kindly describe those solutions in term of:

Type of cloud services/applications e byle pAgMEvT
Delivery model / how the user get the services Fwegc7 @nbens
Business model of the services/applications ' orprrate do Homes '
Challenges for operators or cloud providers in delivering the services/applications &il/iwg Applic
Challenges for mobile users in using the services/applications &y po< "
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Question 4:
The idea of Small Cell Cloud

|. Small cell networks are currently seen as a new way to satisfy the increasing wireless traffic
demand. The proximity of base stations to subscribers brings many possibilities for the
development of new applications, including new offerings based on cloud computing.
Smartphones could directly offload applications to these base stations, provided that they are
equipped with additional computational and storage resources. The cloud concept applied in the
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framework of small cells can also combine radio and computation aspects in order to optimize
the service delivery.
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3. Please kindly give 0-10 point scale of the importance of below technical achievement that will
drive the idea of Small Cell Cloud:
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a) Mobility / coverage

b) Signalling and eventually user data
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4. If you are a telecom operator, would you be willing to run the base-station-based cloud or you
would prefer to outsource the management to a third party?
) I am not a telecom operator
é I would rather running the cloud

c) I prefer to outsource the management to a third party
d) We could do both

5. Do you consider (or see difficulties) in using an external cloud (like Amazon service) in the
case the femtocloud cannot cope with the load through a bursting procedure? Would you prefer
to use an external cloud in an exclusive way (without the Small Cell Cloud )?

a) I am not a telecom operator
QJ)) Yes
c) No

6. Would you prefer to use an external cloud in an exclusive way (without the Small Cell Cloud)?

@) Yes

b) No

7. Considering the application of using smallcells for data storage and that the smallcell is not
under control of the operator, do you see a real risk?

@  Yes
b) No

8. How do you think that that user data could be protected in those virtual machines? Why?

Page 5 of 5




image9.jpeg
Section 2: Questionnaire Part

Question 1:

Insutution/Company Information and Profile

Name of the institution . Total Access Communication Public Company Limited (DTAC)
Name of contact person .
Mailing Address : Head Office 319 Chamchuri Square Bldg.22nd-41st FI.,
Phayathai Rd., Pathumwan, Bangkok. Thailand. 10330
Phone :
Email Address . atip@dtac.co.th, vkornk@dtac.co.th, narupon@dtac.co.th
My institution is (please choose) :
a. Regulator
(U Operator
B Vendor
d. Others <please describe your answer here>

Question 2:

Femtocell/Small Cell Deployment status
Do your company already or in the planning phase to deploy Femtocell/Small Cell Solution? If yes
please kindly describe your solution for your customer in term of:
I Customer segment (residential or enterprise or both)
Answers: both

2. Each type of offerings (in term of Fixed BB line used and number of users per Access Point)
Answers: Fixed BB line

3. Services offered in the Femtocell/Small Cell solution
Answers: Today has only Femtocell and next coming year will have new Small cell product

Question 3:

Introducing the cloud services for mobile

Do your company have cloud related services or applications that offered to the mobile users? If
yes please kindly describe those solutions in term of: Not sure

a. Type of cloud services/applications

b. Delivery model / how the user get the services

¢. Business model of the services/applications
d.
e.

Challenges for operators or cloud providers in delivering the services/applications
Challenges for mobile users in using the services/applications

Question 4:
The idea of Small Cell Cloud

1.~ Small cell networks are currently seen as a new way to satisfy the increasing wireless traffic
demand. The proximity of base stations to subscribers brings many possibilities for the
development of new applications, including new offerings based on cloud computing.
Smartphones could directly offload applications to these base stations, provided that they are

equipped with additional computational and storage resources. The cloud concept applied in the
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j) Energy consumption N/A

If you are a telecom operator, would you be willing to run the base-station-based cloud or you
would prefer to outsource the management to a third party?

a) I am not a telecom operator
b) I would rather running the cloud
c) I prefer to outsource the management to a third party

d) We could do both

Do you consider (or see difficulties) in using an external cloud (like Amazon service) in the
case the femtocloud cannot cope with the load through a bursting procedure? Would you prefer
to use an external cloud in an exclusive way (without the Small Cell Cloud )?

a) [ am not a telecom operator
b) Yes
c) No
Would you prefer to use an external cloud in an exclusive way (without the Small Cell Cloud)?
a) Yes
b) No

Considering the application of using smallcells for data storage and that the smallcell is not
under control of the operator, do you see a real risk?

a) Yes

b) No
How do you think that that user data could be protected in those virtual machines? Why?
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Section 2: Questionnaire Part

Question 1:

Institution/Company Information and Profile

Name of the institution : CAT TELECOM PUBLIC COMPANY LIMITED
Name of contact person : MS. PIYARAT UNKAYEN

Mailing Address : 99 CHAENG WATHANA RD., LAKSI, BANGKOK 10210-0298
Phone : (66 2) 104-3502
Email Address . piyarat.u@cattelecom.com

My institution is (please choose) :

a. Regulator

®  Operator

& Vendor

d. Others <please describe your answer here>

Question 2:

Femtocell/Small Cell Deployment status NO

Do your company already or in the planning phase to deploy Femtocell/Small Cell Solution? If yes
please kindly describe your solution for your customer in term of:
1. Customer segment (residential or enterprise or both)
Answers:

2. Each type of offerings (in term of Fixed BB line used and number of users per Access Point)
Answers:

3. Services offered in the Femtocell/Small Cell solution
Answers:

Question 3:

Introducing the cloud services for mobile NO

Do your company have cloud related services or applications that offered to the mobile users? If
yes please kindly describe those solutions in term of:

a. Type of cloud services/applications

b. Delivery model / how the user get the services

c. Business model of the services/applications

d. Challenges for operators or cloud providers in delivering the services/applications

e. Challenges for mobile users in using the services/applications

Question 4:
The idea of Small Cell Cloud

1. Small cell networks are currently seen as a new way to satisfy the increasing wireless traffic
demand. The proximity of base stations to subscribers brings many possibilities for the
development of new applications, including new offerings based on cloud computing.
Smartphones could directly offload applications to these base stations, provided that they are
equipped with additional computational and storage resources. The cloud concept applied in the
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framework of small cells can also combine radio and computation aspects in order to optimize
the service delivery.

The main expected benefits associated to applications offloading are:

- improving user experience when running demanding applications

(Please give your oppinion : Agreed with reducing latency and data delivery, users’

experiences will be better. )
- prolong UE battery lifetime,
(Please give your oppinion : Agreed with small cell closer than macro cell, we will
consume less energy connecting to cell. )
- generating a potential revenue stream for operators
(Please give your oppinion : Agreed.)

2. Please give your opinion on the method of Small Cell Cloud:

l Method Your Opinion and Why?
on

a. Application offloading (on base stati )
platform or an external computing
platform)

I S
b. Management of application offloading )

(on external platform or extension of
Small Cell Gateway/HeNB-GW)

¢. Management of application offloading
(on base station or by application)

d. Integrated support of mobility and
application offloading (by MME or by
Base Station)

3. Please kindly give 0-10 point scale of the importance of below technical achievement that will
drive the idea of Small Cell Cloud:

Achievement Point |

a) Mobility coverage 10 ‘
b) Signalling and eventually user data .

overhead over the air
¢) Latency, as perceived by user 10
d) Computation performance 8
e) /Storage capabilities 8
f) Increased cost of Small Base L

Station

10

g) Cost of deployment and

maintenance

: : 8

h) Implementation complexity
i) Impact on current LTE deployments 5
8

j) Energy consumption

k) Others. Please specify :
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If you are a telecom operator, would you be willing to run the base-station-based cloud or you
would prefer to outsource the management to a third party?

a) [ am not a telecom operator
® [ would rather running the cloud
c) [ prefer to outsource the management to a third party

d) We could do both

Do you consider (or see difficulties) in using an external cloud (like Amazon service) in the
case the femtocloud cannot cope with the load through a bursting procedure? Would-youprefer

el

a) [ am not a telecom operator
® Yes
c) No

Would you prefer to use an external cloud in an exclusive way (without the Small Cell Cloud)?

Yes
b) No

Considering the application of using smallcells for data storage and that the smallcell is not
under control of the operator, do you see a real risk?

Yes

b) No
How do you think that that user data could be protected in those virtual machines? Why?
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Section 2: Questionnaire Part

Question 1:

Institution/Company Information and Profile

Name of the institution Sacpan ( ARauan Teleom)
Name of contact person tARuALL A0
Mailing Address YN Pl hy o _
Phone :aoqaif,,,_ ?P:qu?J i:'w"'ﬂ MIOhd. Jan dchan woatt
Email Addres: L aK.any; s ) 2~ o)~ FBSYY K looid
: R Conaid com,” o
My institution is (please choose) : 7 %’d‘(lo m. ef
a. Regulator
Vb./ Operator
S Vendor
d. Others <please describe your answer here>
Question 2:
Femt 11 ent status

Do your company already or in the planning phase to deploy Femtocell/Small Cell Solution? If yes
please kindly describe your solution for your customer in term of:
1 Customer segment (residential or enterprise or both)
Answers:

2. Each type of offerings (in term of Fixed BB line used and number of users per Access Point)
Answers:

3. Services offered in the Femtocell/Small Cell solution

Answers:
Question 3:
Introducing the cloud services for mobile

Do your company have cloud related services or applications that offered to the mobile users? If
yes please kindly describe those solutions in term of: ;

Type of cloud services/applications N

Delivery model / how the user get the services

Business model of the services/applications

Challenges for operators or cloud providers in delivering the services/applications
Challenges for mobile users in using the services/applications

pROo o

Question 4:
The idea of Small Cell Cloud

1. Small cell networks are currently seen as a new way to satisfy the increasing wireless traffic
demand. The proximity of base stations to subscribers brings many possibilities for the
development of new applications, including new offerings based on cloud computing.
Smartphones could directly offload applications to these base stations, provided that they are
equipped with additional computational and storage resources. The cloud concept applied in the
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framework of small cells can also combine radio and computation aspects in order to optimize
the service delivery.

The main expected benefits associated to applications offloading are:

- improving user experience when running demanding applications

(Please give your oppinion _ce il ?,,;Q Qccegs 1< ?«gd

- prolong UE battery lifetime, —
(Please give your oppinion yg:n‘ ?ﬁt:ai .#Q, 2 kmﬂd (,.Mﬁ,'t 3
- generating a potential revenue for operafors
(Please give your oppinion _%cw_um_ma‘m_dm Lot AR,
2. Please give your opinion on the method of Small Cell Cloud:
Method Your Opinion and Why?
a. Application offloading (on base station W g platfetm
platform or an external computing | ~&ascly Oweadable edeld cuhel
platform) edsund T ?Cu{a

b. Management of application offloading Edornat platdsim

(on external platform or extension of ~gd patly MMM w-ed
StualliCell Garsway/HeNB-OH) _he eaies e ong w

¢. Management of application offloading | B¢ AP ot ean

(on base station or by application) — Need to pay v crhd Heu i

d. Integrated support of mobility and |Borge [N

application offloading (by MME or by
Base Station)

3. Please kindly give 0-10 point scale of the importance of below technical achievement that will
drive the idea of Small Cell Cloud:

Achievement Y

oint
| @) Mobility coverage _.L o
b) Signalling and eventually user data
overhead over the air q
¢) Latency, as perceived by user a_ =
l__ d) Computation performance = i &
Z

¢) /Storage capabilities
f) Increased cost of Small Base

| Station q =}
2 Co§t of deployment and
maintenance [0
h) Implementation complexity )
i) Impact on current LTE deplo%ems 8 il
j) Energy consumption 10
k) Others. Please specify:
- =
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