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1. [bookmark: _Toc296007039]Scope of standardization activity in GISFI-FRN

i. Evolve system requirements and the mechanisms for the Active Telecommunication Infrastructure Sharing for all existing and the future Radio Technologies. The study should include all aspects related to :
· Technical
· Regulatory
· Business Models
ii. Study related to Spectral Efficiency of current networks and the methods to improve.
iii. Evolution System/Network Definitions with suitable deployment architectures addressing the needs of complete solution for the Rural Telecommunication and ICT infrastructure and its smooth integration with existing network. New System definition will evolve suitable guideline for required future products and services. 
iv. Study on Future Radio Access Techniques like Cognitive and Collaborative Networks to address the emerging high bandwidth requirements within the available limited spectrum.
v. Study and provide necessary inputs for the definition of future national programs of development based on Radio Access technologies and the services.
vi. Holistic approach of defining Future Radio Network (FRN) with focus on:
1. Energy Efficiency
2. Cost effectiveness
3. Suitable for rural deployment and sustainable operation
4. Performance efficiency at every level i.e., Component, Node & Network
5. Multi Radio Technology capitalizing on their best characteristics to meet total telecom need.

2. Adopted Questions & Progress 
                   
2.1.       GISFI-FRN-Q. Sustainable Rural Telecommunication Infrastructure  
i. Adopted in GISFI-FRN-Meeting#2
ii. 
Question Text is included here. 
iii. 
ITU-T SG-5 has adopted similar question as Q.22/5. . [Reference- http://www.itu.int/ITU-T/studygroups/com05/sg5-q22.html].  The ITU-T Q.22/5 text is included here.  
iv. National Working Group (NWG-5) TEC (DoT, Government of India), with GISFI-FRN is leading this question in ITU-T. Collaboration between GISFI-FRN and NWG-5 TEC is already established before GISFI Meeting#6. Now, TEC is expected to contribute back to the GISFI-FRN and take leadership role for this question.
v. Study Items identified, but not limiting to, under this Questions are:
· This Question will identify, assess and consolidate the challenges faced by developing countries in setting up a low cost sustainable telecommunication infrastructure in rural areas of developing nations. These challenges should further be deliberated to extract various possible technological or engineering interpretations in order to convert these challenges into technical requirement options. This would become a base for system requirements evolution.
· Evolution of system requirements for rural mobile network system specifically addressing such identified challenges of rural deployment.
· This Question will study the generic system requirements (independent of chosen Radio transmission technology) for rural mobile networks system including aspects related to deployment architecture, power consumption, power source, packaging, operation & maintenance etc.
· This Question will also provide guidance on the way to adapt to climate change and to improve the resilience of mobile networks in disaster situations.


vi. Identified (Approved) Work Items: Following two work items have been approved (GISFI Meeting#6):
· Rural System Challenges & Principles of Requirements: Challenges faced by developing nations in setting up sustainable telecommunication infrastructure in rural area and the principles of technical requirements for the identified challenges. 
· Rural System Generic Requirements: “System requirements of Rural Mobile Network Systems addressing identified challenges of Rural Areas in Developing Nations”
· Rural System Climatic Change & Resilience to Disaster: “Rural System characterisation with respect to Climatic change and System ability to increase resilience to disasters.”
· Handbook : Guidance on "Challenges of setting up sustainable telecommunication infrastructure in rural areas of developing nations"
· Survey  : Survey on technological capabilities 
vii. Status on Work Items
1. GISFI Meeting # 6 Approved (besides editorial refinements) the first deliverable on  the Work Item: GISFI-FRN: Rural System Challenges [Document GISFI-FRN-201109115]
2. GISFI Meeting #6 approved the initial contribution on the 2nd Work Item ie  GISFI-FRN: Rural System Requirements [Document GISFI-FRN-201109114].   Further contributions are expected on this work item.
3. Contributions are invited  to start  Work Item: GISFI-FRN: Rural System  Handbook
4. Contributions are invited  to start  Work Item: GISFI-FRN: Rural System Survey
5. Contributions are invited  to start  Work Item: GISFI-FRN: Rural System Climatic Change & Resilience to Disaster 


2.2.  GISFI-FRN-Q. Femto Cell Sharing
i. Adopted in GISFI-FRN Meeting#3.
ii. 
Question text is included here.  
iii. The question is currently dormant as there is no contribution on this question in last few meetings.
iv. 
v. Proposal : Question should be retained and the membership should bring contributions to restart the work. 
3. GERAN Based network Sharing
GISFI-FRN Meeting # 6 has approved  a Technical report on the state of Standardization in 3GPP for the network sharing based on GERAN (GSM/EDGE) Networks [Document GISFI-FRN-201109112]. The report was planned to be prepared by GISFI member experts based on the relevant 3GPP specification and to be submitted to the Indian Telecom organizations like TEC/DoT/TRAI, for its suitable consideration for framing up suitable policy with regard to GSM based Mobile Network sharing in India. The technical report is to be published and to be formally sent to the intended external organizations. 
4. Ultra Low EM Radiation Mobile Networks

 GISFI-FRN Meeting # 5   has decided to work on the study of setting up “Ultra Low EM Radiation Mobile Networks”. Work did not yet progressed on this work item. Contributions are invited. Should membership consider to drop this work item !!!!  
5. Study  on IMT-Advanced: Mobile Wireless Broadband Service

GISFI Meeting #6 has approved the following Study Work items on IMT-Advanced for detailed study and Standardization: 
· IMT-A UE Characterization:  Evolution of national standards to ensure technical, security and regulatory conformance.
· IMT-A specific network security: Study of Security Related technical issues with respect to IMT-Advanced and contribute with its inputs to the national agency on telecom security issues.
· Quality of Service: Evolution of national standard on Key Performance Indicator (KPI) based on identified performance parameters required to ensure Quality of Service (QoS) of the network as well as Quality of Experience (QoE) of the individual user, in IMT-Advanced Systems.
· IMT-A Access Techniques: Identification and consolidation of the relevant technical characteristics/mechanisms, in Indian deployment context, covering the evolving access methods in IMT-A systems as per ITU-R and 3GPP standards. These mechanism include :
· Relays
· Femto/Pico Cells
· Self Organizing capability
· Self Configuring Capability
·  Self Optimizing Capability
· Frequency (Spectrum) Management
· Dedicated Frequency or selectively chosen
· Secondary Transmission capability based on Cognitive Radio concepts 
· Licensed or Unlicensed spectrum
· Heterogeneous Access network:  Multi-Radio Technology deployment in Macro (Umbrella Large ) Cell (based on GSM/Edge/3G) and Micro (Small) Cell (based on GSM/Edge, WiFi (IEEE802.11n), LTE-Advanced) with seamless handovers between Macro and Micro cells based on different radio technology.
· IMT-A Deployment Models with legacy 2G/3G Systems: Evolution & Definition of various suitable deployment architectures in Indian context (especially rural) for adopting IMT-Advanced Access technology in collaborative fashion with the existing 2G/3G Mobile networks. Such definition of deployment models  will become useful guideline for new technology adoption as well as will lead to assessment of  specific requirements on account of the spectrum usage, power consumption requirements , EM radiation, Cost (CAPEX and OPEX) and the potential Return on Investment. Therefore it will become necessary data for the evolution of suitable policies on every such account of importance and will ensure “Sustainable IMT-A telecom infrastructure in Rural India”.
· IMT-A Network Sharing: Study on IMT-Advanced technology related issues for the Network Sharing and the evolution of the solution.
6. Study of Future Radio Access technology/techniques

GISFI-FRN has also got approved mandate to start Study on the following Work Items:
1. Cognitive Radio(CR) based Systems
2. Collaborative Networks
3. Access technology for M-M Communications
4. Access Technology for Intelligent Transport Systems
Contributions are invited for defining the study work items with clear scope, approach and deliverables work plan.
7. Supporting Organizations, Experts names and their roles

[ To be updated after discussion with supporting members!]
	S.No.
	Supporting Organization
	Expert Name
	Role

	1. 
	VNL
	Rakesh Agrawal 
	Chair, FRN
Owner: GISFI-FRN-Q. Sustainable Rural Telecommunication Infrastructure  

	2. 
	Ericsson
	Mini Vasudevan
	Secretary

	3. 
	NEC
	Anand Prasad
	Owner: GISFI-FRN-Q. Femto Cell Sharing

	4. 
	Subir Sah (Individual)
	Subir Sah
	Co-Owner: GISFI-FRN-Q. Femto Cell Sharing

	5. 
	IIIT-Allahabad
	
	

	6. 
	TCS
	
	

	7. 
	NSN
	
	

	8. 
	Huawei
	
	



8. GISFI-FRN Work Plan
 [ To be updated after discussion with supporting members!]

	S.No.
	Work Item
	Work Item Description and type of Deliverable
	Owner
	Co-Owner
	Target Date for 1st Draft

	Target Date for Approval

	1. 
	WG-Management Plan
	Management Plan document for the entire working group activities. Management Report
	 Rakesh Agrawal
	
	On going
	 

	2. 
	GISFI-FRN-Q. Sustainable Rural Telecommunication Infrastructure  
	Krishna Sirohi
	
	
	

	3. 
	GISFI-FRN: Rural System Challenges
	Rural Area Challenges and principles of requirement of rural telecom systems. Technical Report
	
	
	
	

	4. 
	GISFI-FRN: Rural System Requirements
	System requirements of Rural Mobile Network Systems. Technical Specifications
	
	
	
	

	5. 
	GISFI-FRN: Rural System Handbook
	Guidance on "Challenges of setting up sustainable telecommunication infrastructure in rural areas of developing nations". Technical Handbook
	
	
	
	

	6. 
	GISFI-FRN: Rural System Survey
	Survey on technological capabilities potentially suitable for rural area deployment.
Technical Report
	
	
	
	

	7. 
	GISFI-FRN: Rural System Climatic Change & Resilience to Disaster
	Rural System characterization with respect to Climatic change and System ability to increase resilience to disasters. Technical Report & Specifications
	
	
	
	

	8. 
	GISFI-FRN-Q. Femto Cell Sharing
	Anand Prasad
	Subir Sah
	
	

	9. 
	GISFI-FRN: Femto Sharing Principles and Requirement
	Technical Report & Specifications
	
	
	
	

	10. 
	GISFI-FRN: Network Sharing of GERAN based Networks
	Technical report on the state of Standardization in 3GPP for the network sharing based on GERAN (GSM/EDGE) Networks
	Krishna Sirohi
	Ericson
NSN
NEC
	September 2011
	September 2011

	11. 
	GISFI-FRN: Ultra Low EM Radiation Networks
	Methods and procedures to setup Ultra low EM Radiation Mobile networks. Technical Report & Specifications
	
	
	
	

	12. 
	GISFI-FRN: Response to TRAI Consultation Paper on IMT-Advanced
	Technical Paper on selected issues raised in consultation paper.
	Krishna Sirohi
	NEC
NIKSUN
	September 2011
	September 2011

	13. 
	GISFI-FRN: IMT-A UE Characterization
	Technical Report & Specifications
	
	
	
	

	14. 
	GISFI-FRN: IMT-A Security Issues
	Technical Report & Specifications
	
	
	
	

	15. 
	GISFI-FRN: IMT-A QoS Definitions
	Technical Report & Specifications
	
	
	
	

	16. 
	GISFI-FRN: IMT-A Access techniques
	Technical Report & Specifications
	
	
	
	

	17. 
	GISFI-FRN: IMT-A Deployment Architectures
	Technical Report & Specifications
	
	
	
	

	18. 
	GISFI-FRN: IMT-A Network Sharing Issues
	Technical Report & Specifications
	
	
	
	

	19. 
	
	
	
	
	
	

	20. 
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ITU-T-Q-22-5.docx
ITU-T, Study Group 5: Environment and Climate Change

		Question 22/5 – Setting up a low cost sustainable telecommunication infrastructure for rural communications in developing countries



		(New Question)

Motivation

The existing mobile network systems are primarily defined for urban areas where necessary support infrastructure (adequate power, building/shelter, accessibility, skilled manpower to operate etc.) for setting up a telecommunication network is assumed to exist. Hence the current systems do not meet the rural specific requirements and cannot be mass deployed.

Inadequate deployment of telecommunication infrastructure in rural areas in developing nations can be attributed to various challenges. Some of the known challenges are:

Shortage of Power.

Expense of maintaining power backup usually Diesel and environmental hazards thereof.

Difficult terrain.

Difficult access and transportation.

Lack of skilled manpower.

Installation and maintenance of networks is quite challenging and difficult.

Very high operating cost.

Low potential ARPU.

Sparsely populated and scattered population cluster.

These are some of the challenges that developing countries planning to spread ICT to rural areas must be prepared for.

The existing mobile network systems are not defined to meet these challenges and hence have not been mass deployed in rural area. In order to have options of deployment of suitable mobile network systems in rural areas, a suitable set of System Requirements should be evolved addressing the identified rural challenges.

Mobile network systems assist in adaptation to climate change by providing information about short-term extreme weather events and long term trends such as drought and monsoon. This information can help sustain water supplies and optimise irrigation systems to maximise crop yields.

This issue will be studied in close cooperation with the proposed new Question on Adaptation.

Furthermore, for the existing mobile network systems in all countries, it becomes important to develop guidance how to improve their resilience in disaster situations (e.g. hurricane, tropical storm, etc).

Question

Study items to be considered include, but are not limited to:

This Question will identify, assess and consolidate the challenges faced by developing countries in setting up a low cost sustainable telecommunication infrastructure in rural areas of developing nations. These challenges should further be deliberated to extract various possible technological or engineering interpretations in order to convert these challenges into technical requirement options. This would become a base for system requirements evolution.

Evolution of system requirements for rural mobile network system specifically addressing such identified challenges of rural deployment.

This Question will study the generic system requirements (independent of chosen Radio transmission technology) for rural mobile networks system including aspects related to deployment architecture, power consumption, power source, packaging, operation & maintenance etc.

This Question will also provide guidance on the way to adapt to climate change and to improve the resilience of mobile networks in disaster situations.

Tasks

The task would be to develop guidance on “Challenges of setting up sustainable telecommunication infrastructure in rural areas of developing nations”. This would become a basis for evolution of system requirements (independent of chosen radio transmission technology). This will include energy efficiency and powering of mobile network systems for deployment of telecommunication infrastructure in areas without access to electricity grid.

This would also be applicable to improve the resilience of mobile networks in all countries in disaster situations (e.g. hurricane, tropical storm, etc).

This will lead to the drafting of Handbook containing best practices on these issues and Recommendations if needed.

Note: An up-to-date status of work under this Question will be included in SG5 Work Program (http://www.itu.int/ITU-T/studygroups/com05/index.asp).

Relationships

Study Groups:

· ITU-T Study Groups

· ITU-D Study Groups

· ITU-R Study Groups

Standardization bodies, forums and consortia:

· IEC, ISO





Home : ITU-T Home : Study Groups : Study Group 5
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GISFI-FRN-Proposal-FemtoCell-Sharing.doc
Global ICT Standardization Forum for India (GISFI) 



Title:

Active Sharing of Femto Cell 

Company:
Individual, NEC Corporation

Author(s):
Subir Saha, Anand R. Prasad

Purpose:
Discussion and Acceptance of the proposal as a new GISFI activity

Doc number:
NEx-yyyyzzzz 

Meeting:
GISFI#１, New Delhi, India, 21st to 23rd June, 2010

1. Abstract:

Despite technology maturity, Femto cell remains far from success in market acceptance i.e. very less usage. This proposal tries to enable a new business model which may help adoption of the same in quicker way. Some proposal captures changes needed in Femto cell technology to enable this new business model. 

Herein we propose standardization activity for enhancement of Femto technology for the growth of the Femto business. GISFI members are requested to study this proposal and approve it during the meeting.

2. Introduction

TRAI claims that 60% of calls are originated while people are within a building. This simple stat can be huge driver for Femto cell adoption. However till date despite technology maturity as well as many manufacturing initiatives and few attempts of adoption Femto remain of value for theoretical proposition. 


There are 2 major market where Femto can add concrete value -1) Homes where penetration of signal from regular cell is poor Femto can be of great value to end user and 2) Densely populated areas where usage of Femto can be of help improve overall spectral efficiency.


Historically Femto was targeted for the former reason above and the business model was that the user would buy Femto from their respective default carriers as they will get better signal strength at their homes. Also the users should have IP connectivity from the same carrier and they also have to pay for it. 

From user point of view, this business model is not fully justified as users do not buy phones unless they see that the carrier covers their default place of residence. In essence, in order that a carrier can do acquire a subscriber it is expected that signal coverage is must in the subscribers neighborhoods including his home. 


So if carrier expect user to buy Femto cells as well pay for the IP connectivity, it does not make a convincing argument for the user. User would argue why user would pay for helping the carrier. This argument has parallel business model confusion as we have seen with DRM technology. User was never ready to pay for additional cost of DRM which was expected to protect contents of the providers! 


It is apparent that the business model of Femto may be the reason for failure of Femto adoption despite very clear technology advantage.


Indeed one can trivially change the business model in to one where 1) carriers pay for or subsidize the cost of the Femto – still IP connectivity to be paid by user, 2) Carrier offer free Femto Cell as package deal along with broadband service – if one buys broadband (wired) Femto cell is free which assume carrier s also an ISP or has a partner ISP. However the former proposal of subsidizing Femto for subscribers is a huge CAPEX for carriers and does not have RoI to drive. On the other hand, 2nd proposal can be better one for carriers who are also ISPs or have a partner with equally for better geographical reach. However it is clear at this point even the 2nd option also does not have clear RoI. 


Based on this above discussion, we explore alternative business model which will lead better adoption of Femto. Below we propose a Femto business model where Femto infrastructure is installed by a 3rd party and shared by all subscribers across all operators. 


3. The Shared Femto Infrastructure Model

The basic premise of this model is based on the fact that densely crowded places, regular Femto can help improve overall spectral efficiency of the carriers. For example we can consider large IT office complex where few thousands employees are collocated, congested commercial districts, large apartment houses, railways stations where thousands of people may concentrate at a given time with as many as cell phone at the minimum. Doing a cell engineering to cover such huge people concentration is impossible without Femto kind of cell sizes. 


We must note that each of the people has their mobile service from their choice of service providers and hence subscribers from almost all operators are present in such a crowd. So we propose that there is a logical 3rd party who installs Femto cells at these places and allow all subscribers across all carriers to use the Femto.

3.1. Femto Network Provider


Our proposed model assumes that a logical 3rd party owns a local Femto Cell Network including backend IP connectivity. We call this provider as Femto Network Provider. The role of FNP is to own, deploy, manage Femtocell based network. FNP is also responsible for spectrum utilization such that interference is minimum and equitable across all carriers around each installation. FNP does not see subscribers i.e. subscribers belong to regular carriers.


FNPs get finite share of revenue from carriers for the calls that uses network of FNPs. The percentage is share is not matter of concern for this document.      

3.2. Current Femto Cell Limitation


Current Femto cell products are not designed for the proposed kind of deployment/business model and hence need changes. Current models of Femto products support only one carrier in backend and are not expected to work in shared environment.   

4. Proposed Advancement for Standardisation

It must be noted that as the current Femtocell products are targeted for residential users and sold by the carriers to its subscribers, there are few changes needed to work in shared environment. 1st, in the proposed model, each Femto cell may be exposed to tens of subscribers carrying tens of simultaneous calls and signalling from different carriers. These translate to following requirements and thus standrdisation activities to be done in GISFI:

· Femtocell Capacity Augmentation: Support for requisite number simultaneous calls are important requirement for success of the model. Given coverage radius of 40 m, it certainly need to support only fewer simultaneous calls which is quite simple.       

· Seamless Access to all subscribers: Currently Femtocell subscribers are allowed to control access to the Femto service in house through some configuration interface. This access control has to be made redundant for our model.

· Support for Multiple Carriers: Currently a given Femtocell is configured to work with a single operator which is configured by the operator. This however needs to change such that call from subscribers of a given carrier is send to the respective carriers.

· Support for Charging: In order that Femto Network Providers get appropriate revenue share, additional charging information are needed to be passed on the respective carrier’s charging process.  

· Support QoS and SLA: Additional QoS management responsibility has to be developed because of the shared environment with well defined roles for each party. 

· Support for Security: Additional security burden arises out of possibility of rouge Femtocell being hosted by attackers to divert traffic to their choice of network for malicious purposes. We will work together with the security SIG proposed in this meeting.

· Support of Location Services: For network where location is being generated by Cell Triangulation or AGPS i.e. with help from carrier,  we need to find alternative mechanism such that carrier can continue to provide location service even if the user is served by a FNP. For GPS only solution, FNP do not need to do any additional steps though. 

· Support Emergency Calling: Emergency calling service should seamlessly be supported. Location information accuracy should be per E911 needs. 

· Support Legal Interception: Legal Interception based on government regulation is must and system should support the same.

5. Regulatory Aspects

There are various regulatory requirements that might need to be fulfilled or created. Details regulatory aspects will be expanded on during the course of this activity. Some of the points where regulatory enhancements might be required are:


· Decision on who takes responsibility of communication quality

· Decision on who be responsible for charging


· Party to be responsible for guaranteeing security and legal intercept

· How to make harmonize radio resources usages between Femto and macro-cells

6. Other Standards


Standardization work done in other SDOs will be considered for this activity. Some of these include the 3GPP activity in .TS 23.251 and TR 22.951. Where needed, GISFI will provide input to other SDOs.

7. Time-Frame


We expect the standardization work to be completed by GISFI#4 meeting.


8. Expected Output


Standards on topics discussed in Section 4 and regulatory proposals given in Section 5.
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GISFI FRN Question on Rural Telecommunication.docx
GISFI-FRN Question for Study on “Challenges and system requirements of mobile networks for rural deployments in developing nations”

1. Scope 



A Question has been established in Future Radio access Network (FRN) Working Group to examine the issues related to Rural telecommunication infrastructure requirements and do the following:

I. Identify, assess and consolidate the challenges faced by developing countries in setting up a low cost sustainable telecommunication infrastructure in rural areas of developing nations. These challenges should further be deliberated to extract various possible technological or engineering interpretations in order to convert these challenges into technical requirement options. This would become a base for system requirements evolution. 

II. Evolution of system requirements for rural mobile network system specifically addressing such identified challenges of rural deployment. The system requirements are visualized to be evolved in two parts. 

a) Part-1 will be the generic system requirements (independent of chosen Radio transmission technology) for rural mobile networks system including aspects related to deployment architecture, power consumption, power source, packaging, operation & maintenance etc. 

b) Part-2 of system requirements will be specific to the chosen radio transmission and the required set of features and services applicable for rural mobile network technology to ensure interoperability with same technology existing networks system. 



Part-2 will be separate for different existing (2G/3G) as well as emerging radio transmission technology. 

The technology migration from existing to emerging radio technology is also required to be defined. 

2. Expected output



I. The first outcome of the question under study is proposed to be a report on “Challenges of setting up sustainable telecommunication infrastructure in rural areas of developing nations”

II. The second outcome will be the system requirements that can meet “rural deployment challenges”. Outcome of this phase is expected in following:

a) Generic system requirements (independent of chosen radio transmission technology) for rural mobile networks system including :

· Deployment architecture addressing the rural deployments needs and its connectivity with the existing mobile networks

· Power consumption requirements to be able to work with non-conventional power source like solar power and wind power

· Engineering requirements for packaging, size, weight, safety to suit rural specific environment(s)

· Requirement of remote site power system and its monitoring aspects from central place.

· Operating and maintenance requirements

· Mechanical structural requirements for tower/pole mounting equipment and ground or roof based equipments

· Backhaul requirements

· Capacity requirements

· Redundancy and availability requirements

· High level service requirements

and many more such items to be explored

b) Radio transmission technology dependent system requirements for rural mobile networks system including:

· Interface specification to interconnect with suitable existing mobile networks.

· Interface specification to work with suitable terminals.

· Selection of required mandatory features to be implemented in rural system.

· Suggested set of features which could be compromised in order to get cost advantage and still ensuring usefulness to the target users.

This part of the System requirement is to be separately defined for the existing (2G/3G) or emerging (IMT Advance) radio transmission technology (ies).




