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APT SURVEY REPORT ON FEMTOCELL
1.
Introduction
During the AWF-9 meeting held in Seoul, Korea, September 2010, the Convergence WG (become WG-Service & Application under the new AWG structure) made the questionnaire on Femtocell in APT Region based on the received input contributions (doc. AWF-9-INP-68) and preceded as output (doc. AWF-9-OUT-08). The feedback or answers from administrations supposed be collected and analyzed as a basis for the further study on Femtocell within APT region. 

In the previous meetings, convergence working group has also developed following documents:

a. Report on the Regulatory Aspect of Fixed Mobile Convergence (doc. AWF-7/OUT-07 and adopted as APT/AWF/REP-09) 

b. Draft “Report of the Standardization Progress of Fixed Mobile Convergence” (doc. AWF-9/OUT-06), where this document was finalized and approved as AWF report doc. APT/AWF/REP-17

c. Working Document Towards Draft report of “FMC Business Model” (doc. AWF-9/TMP-30, AWG-10/TMP-01(Rev.1)) 

d. Working documents towards draft new report on Femtocell (doc. AWG-10/TMP-02)

One of the solutions for fixed-mobile convergence scenario is by utilizing Femtocell, where the femto access point installed in the customer’s house, covers a very small radius and it is connected to the mobile operator infrastructure via residential DSL or cable broadband connections. 

Operators in some countries have deployed yet this femtocell-based solution. However, in some other countries it is not developed yet or still under studying. 

A femtocell is a small, low cost, low power access point, enabling to access to a network operated wireless network, located in user or private premises.  In term of spectrum, the femtocell shares the licensed wireless spectrum with the macrocell. The femtocell is connected to the operator’s network through an IP broadband backhaul connection such as fibre, DSL or cable.  
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Figure 1.  High-level Femtocell Network Architecture (source: www.eetimes.com)

Femto Forum uses Femtocell Access Point (FAP) terminology for the femtocell base station while 3GPP uses Home Node B (HNB) for 3G femtocell and Home eNodeB (HeNB) for LTE Femtocell.  
As can be seen from Figure 1, Several FAPs are connected to the FAP Gateway (FGW) or H(e)NB Gateway which is a mobile operator’s equipment (usually physically located on mobile operator premises) through which the FAP gets access to mobile operator’s core network.  

Regarding the Femtocell questionnaire, one of the objectives of the Convergence Working Group is to study and identify current, emerging and future issues of radio communication that are affected by the convergence of ICT, including fixed-mobile convergence, where the study may include technical, regulatory and business model issues. 
2. Summary of the responded questionnaire

Based on the responses received until AWG-11, the responding participants of the questionnaire are: 

a. Australian Communications and Media Authority (doc. AWG-10-INP-12).

b. Japan Ministry of Internal Affairs and Communications (doc. AWG-10-INP-15).

c. EMOBILE Inc. Japan (doc. AWG-10-INP-15).

d. NTT DOCOMO INC. (doc. AWG-11/INP-18)

e. KDDI CORPORATION (doc. AWG-11/INP-18)

f. Softbank Mobile Corp, (doc. AWG-11/INP-18)

g. Alcatel-Lucent Singapore (doc. AWG-10-INP-19).

h. MIIT China (doc. AWG-10/INP-33) 

i. CMCC (China Mobile Communication Corp) (doc. AWG-10/INP-33)

j. China Unicom (doc. AWG-10/INP-33) 

k. China Telecom (doc. AWG-10/INP-33)

l. Huawei Technologies (doc. AWG-10/INP-33) 

m. Datang Telecom (doc. AWG-10/INP-33) 

n. ZTE (doc. AWG-10/INP-33) 

o. Authority for Info-communications Technology Industry of Brunei Darussalam, AITI (doc. AWG-10-INP-66).

p. New Zealand Ministry of Economic Development (doc. AWG-10-INP-71)  

q. 2degrees mobile New Zealand cellular operator (doc. AWG-10-INP-71) 

r. PT. Telekomunikasi Indonesia (doc. AWG-10-INP-74).

s. KCC (doc. AWG-11/INP-34)

t. KT Corp (doc. AWG-11/INP-34)

u. LG Uplus (doc. AWG-11/INP-34)

v. SK Telecom (doc. AWG-11/INP-34)

w. LG Electronics, Inc. (doc. AWG-11/INP-34)

x. LG-Ericsson (doc. AWG-11/INP-34)

y. Samsung Electronics Co., Ltd. (doc. AWG-11/INP-34)

z. ETRI (doc. AWG-11/INP-34)
This questionnaire report is divided into four target groups, which are regulators, operators, vendors, and other institutions. Figure 2 illustrate the number of participants on each target groups.
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Figure 2. Group of participants

The detailed group of participant are as below:

For Regulators questionnaire, the responding participants are

a. Australian Communications and Media Authority (doc. AWG-10-INP-12).

b. Japan Ministry of Internal Affairs and Communications (doc. AWG-10-INP-15).

c. Authority for Info-communications Technology Industry of Brunei Darussalam , AITI (doc. AWG-10-INP-66).
d. New Zealand Ministry of Economic Development (doc. AWG-10-INP-71).
e. MIIT China (doc. AWG-10/INP-33)  

f. Korea Communication Commission  (doc. AWG-11/INP-34)

For Operators questionnaire, the responding participants are

a. EMOBILE Inc. (doc. AWG-10-INP-15). 

b. CMCC (doc. AWG-10/INP-33)

c. China Unicom (doc. AWG-10/INP-33) 

d. China Telecom (doc. AWG-10/INP-33)

e. New Zealand cellular operator (doc. AWG-10-INP-71) 

f. PT. Telekomunikasi Indonesia (doc. AWG-10-INP-74) 

g. KT Corp (doc. AWG-11/INP-34)

h. LG Uplus (doc. AWG-11/INP-34)

i. SK Telecom (doc. AWG-11/INP-34)

j. NTT DOCOMO INC. (doc. AWG-11/INP-18)

k. KDDI CORPORATION (doc. AWG-11/INP-18)

l. Softbank Mobile Corp, (doc. AWG-11/INP-18)

For Vendors questionnaire, the responding participants are

a. Alcatel-Lucent Singapore (doc. AWG-10-INP-19).

b. Huawei Technologies (doc. AWG-10/INP-33) 

c. Datang Telecom (doc. AWG-10/INP-33) 

d. ZTE (doc. AWG-10/INP-33) 

e. LG Electronics, Inc. (doc. AWG-11/INP-34)

f. LG-Ericsson (doc. AWG-11/INP-34)

g. Samsung Electronics Co., Ltd. (doc. AWG-11/INP-34)

For other institutions questionnaire, the responding participants is

a. ETRI (doc. AWG-11/INP-34)

3. Questionnaire Results
The summary answers of the questionnaires are as follows: 
1. Femtocell deployment and plan
All of regulators convince that Femtocell deployments and planning has been established and almost all vendors already supplying the related solutions to the telecom market. In spite of that, some operators are still under planning or not intend to deploy Femtocell.
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Figure 3. Femtocell deployment and plan

2. Type of Femtocell that are deployed and supported
The 3GPP type mostly already in market and supported by regulators and operators.
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Figure 4. Type of Femtocell that are deployed and supported

3. Spectrum and terminal regulatory that are applied, held and supported
Regulators mostly prefer not to allocate the frequency exclusively and using the existing cellular phone services spectrum (Regulators which are answer “Others”). Regulators also regulate the kind of terminal for Femtocell based on their national standard specification. All operators have frequency exclusive allocation; however, in some countries license issue has not been decided yet and some operators have other licenses (comprehensive licence and bucket license).
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Figure 5. Spectrum regulatory
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Figure 6. Terminal regulatory
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Figure 7. Operators licensing 
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Figure 8. Identified frequency allocation of regulators and existing solutions

4. Interference issue
Concerning interference issue, regulators let the operator to manage by themselves and facilitate coordination to solve inter-operator interference. Meanwhile, operators do not use different spectrum to avoid interference issue.
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Figure 9. Regulators interference management
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Figure 10. Operators’ interference management

5. Technical Challenge
Operators convince that the most technical challenge of deployment Femtocell is QoS management. Meanwhile, vendors convince that the most technical challenge of deployment Femtocell is interference management.
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Figure 11. Technical challenge

6. Backhaul type

Femtocell backhaul type solutions mostly support fast Ethernet and xDSL. Meanwhile, operators support all kind of backhaul link type (xDSL, FTTx).
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Figure 12. Backhaul type

7. Services of Femtocell
Operators and vendors convince that the basic service, data access and application, and location aware based service/application are service drivers to monetize Femtocell deployment.
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Figure 13. Services of Femtocell

The complete results of questionnaire are reported as appendix of this document.

RESPONSES TO QUESTIONNAIRES ON FEMTOCELL

	1. For Regulators


1. Is there any Femtocell deployment or plan of deployment in your country? (please select one)
	Responders
	Answers
	Notes

	Country
	Organization Name
	No
	Yes, since (year)
	Planned, will be deployed in (year)
	

	Australia
	ACMA
	 
	 
	x
	Planned, will be deployed in (year) Trials are currently underway with several operators, but no firm plans are known to the regulator on specific timeframes.

	Japan
	MIC
	
	x
	 
	Since 2007

	China
	 
	 
	x
	 
	Since 2009: Trial femtocell. The commercial time hasn’t been confirmed till now.

	Brunei
	AITI
	 
	 
	x
	Will be deployed in (year) 2012

	New Zealand
	MED
	 
	x
	 

 
	Since 2010

	Korea
	KCC
	
	x
	
	Since 2010


2. Which Femto types those are deployed or intend to be deployed in your country? (you can select more than one answer)
Please describe your staging policy on Femtocell implementation:  
	Responders
	Answers
	Notes

	Country
	Organization Name
	Femtocell (3GPP based), in year
	Femtocell (CDMA2000 1xEVDO based), in year
	Femtocell (WiMAX based), in year
	Others
	

	Australia
	ACMA
	 
	 
	 
	x
	It is likely that operators will deploy technologies that match the technology deployed in the band. In Australia, this is likely to be 3GPP or WiMAX based. 
Please describe your staging policy on Femtocell implementation:  Current spectrum licence regulation allows operators to deploy femtocells in specific frequency and geographic areas; however, there is no specific staging policy implemented by the regulator.

	Japan
	MIC
	x
	x
	x
	 
	To operate femtocell base stations by un-licensed person was permitted on October, 2008.
Comprehensive license for femtocell base stations was permitted on March, 2011.
Making possible reception through the Comprehensive licenses in place of separate licenses for femtocell base station on March, 2011.

	China
	 
	x
	 
	 
	 
	In year 2009 (trial femtocell).  Interference avoidance between Trial femtocell and macrocellular is the staging policy. Measure, test and verification are the most important tasks in this stage.

	Brunei
	AITI
	x
	 
	 
	 
	In year 2012

	New Zealand
	MED
	x
	 
	 
	x
	This will be operarator determined

	Korea
	KCC
	x
	
	x
	
	


3. What kind of spectrum regulatory is currently applied for femtocell in your country? (you can select more than one answer) 

Please mention the spectrum band used in your country for femtocell deployment:
	Responders
	Answers
	Notes

	Country
	Organization Name
	Un-licensed spectrum
	Frequency Exclusivity Allocation
	Others
	

	Australia
	ACMA
	 
	 
	x
	Unknown as trials are still being conducted.

	Japan
	MIC
	 
	 
	x 
	Only the frequency band which is assigned for base stations of cellular phone services can be used by femtocell base stations. Spectrum band used in our country for femtocell deployment : The frequency band assigned for base stations of cellular phone service. (800MHz, 1.5GHz, 1.7GHz, 2GHz and 2.5GHz)

	China
	 
	 
	 
	x 
	A spectrum  band  from 1975-1980/2165-2170MHz is allocated to operator for trial femtocelll. 

	Brunei
	AITI
	 
	x
	 

 
	AITI has identified cellular bands for such systems and Operators providing such services require license called ’Infrastructure Provider for Telecommuncations Industry’ where the duration of license is 20 years.

	New Zealand
	MED
	 
	 
	x 
	 

	Korea
	KCC
	
	x
	
	


4. What kind of terminal regulatory is currently applied for femtocell in your country? (you can select more than one answer) 

Please describe your policy:  
	Responders
	Answers
	Notes

	Country
	Organization Name
	Type Approval of Equipment based on National Standard Specification
	Unregulated
	Others
	

	Australia
	ACMA
	 
	 
	x
	Must meet the requirements of the licence type

	Japan
	MIC
	x
	 
	 
	 

	China
	 
	x
	 
	 
	 

	Brunei
	AITI
	x
	 
	 
	All Radiocommunication equipments to be used in Brunei requires Type Approval and relevant Operational Licenses before implementation of such systems.

	New Zealand
	MED
	x
	 
	 
	A generic emmsion mask for transmissions

	Korea
	KCC
	
	
	
	(none)


5. How many femtocell based products/services are currently operating in your country? Please describe for all types of products/services: 

	Responders


	Answers
	Notes

	Country
	Organization Name
	Product/ Services
	Cellular Operators
	Wireline Operators
	

	Australia
	ACMA
	Trials only
	 
	 
	 

	Japan
	MIC
	au femtocell
	KDDI（au）
	 
	 

	 
	 
	FOMA femtocell
	NTT docomo
	 
	 

	 
	 
	Home Antenna FT
	Softbank mobile
	 
	 

	China
	 
	Improve coverage in home, campus and business building
	China Unicom
	China Unicom
	 

	Brunei
	AITI
	None
	None
	 
	 

	New Zealand
	MED
	 
	 
	 
	(none)

	Korea
	KCC
	Voice/data
	SKT
	
	


6. How do you manage interference issue caused by femtocell deployment?  (you can select more than one answer)
	Responders
	Answers
	Notes

	Country
	Organization Name
	Let operators manage it
	Implement strict Type Approval
	Facilitate coordination to solve inter-operator interference
	Others
	

	Australia
	ACMA
	x
	 
	 
	 
	 

	Japan
	MIC
	 
	x
	x
	 
	 

	China
	 
	 
	 
	 
	x
	Femto test bands is not the same with macro cellular network’s.  

	Brunei
	AITI
	x
	 
	x
	x
	In the event that interference occurs, operators shall attempt to resolve amongst themselves, if issues cannot be resolved, AITI may facilitate inter-operator meetings to resolve their issues.

	New Zealand
	MED
	x
	 
	x
	 
	 

	Korea
	KCC
	x
	
	
	
	


7. Have you deployed or intend to regulate roaming issues on Femtocell? If so, please describe.  (you can select more than one answer)
	Responders
	Answers
	Notes

	Country
	Organization Name
	No, there is no intention on it
	Still planning/ developing to regulate geographical roaming issues
	Still planning/ developing to regulate inter-operator roaming issues.
	Yes, there is regulation on geographical roaming issues since ( year)
	Yes, there is regulation inter-operator roaming issues since ( year)
	Others
	

	Australia
	ACMA
	x
	 
	 
	 
	 
	 
	 

	Japan
	MIC
	x
	 
	 
	 
	 
	 
	 

	China
	 
	 
	 
	 
	 
	 
	x
	We are considering relevant policies.

	Brunei
	AITI
	x
	 
	 
	 
	 
	
	

	New Zealand
	MED
	 
	 
	x
	 
	 
	
	

	Korea
	KCC
	x
	
	
	
	
	
	


8. Have you deployed or intend to regulate pricing issues on Femtocell? If so, please describe.  (you can select more than one answer)
	Responders
	Answers
	Notes

	Country
	Organization Name
	No, there is no intention on it
	Still planning/ developing to regulate the bundled pricing issues.
	Still planning/ developing to regulate inter-operator roaming issues.
	Yes, there is regulation bundled pricing issues since ( year)
	Yes, there is regulation cost structure on pricing issues since ( year)
	Others
	

	Australia
	ACMA
	x
	 
	 
	 
	 
	 
	 

	Japan
	MIC
	x
	 
	 
	 
	 
	 
	 

	China
	 
	 
	 
	 
	 
	 
	x
	We are considering relevant policies.

	Brunei
	AITI
	x
	 
	 
	 
	 
	
	

	New Zealand
	MED
	x
	 
	 
	 
	 
	
	

	Korea
	KCC
	x
	
	
	
	
	
	


9. Have you deployed or intend to regulate interconnection issues on Femtocell? If so, please describe.  (you can select more than one answer)
	Responders
	Answers
	Notes

	Country
	Organization Name
	No, there is no intention on it
	Still planning/ developing to regulate single cellular to multi wirelines interconnection issues
	Still planning/ developing to regulate multi cellulars to single wireline interconnection issues.
	Still planning/ developing to regulate multi cellulars to multi wirelines interconnection issues
	Yes, there is regulation on single cellular to multi wirelines interconnection issues since ( year)
	Yes, there is regulation on multi cellulars to single wireline interconnection issues since ( year)
	Yes, there is regulation on multi cellulars to multi wirelines interconnection issues since ( year)
	Others
	

	Australia
	ACMA
	x
	 
	 
	 
	 
	 
	 
	 
	 

	Japan
	MIC
	x
	 
	 
	 
	 
	 
	 
	 
	 

	China
	 
	 
	 
	 
	 
	 
	 
	 
	x
	We are considering relevant policies.

	Brunei
	AITI
	x
	 
	 
	 
	 
	
	
	
	

	New Zealand
	MED
	x
	 
	 
	 
	 
	
	
	
	

	Korea
	KCC
	x
	
	
	
	
	
	
	
	


10. How do you manage the spectrum / frequency allocation in terms of Femtocell? 
	Responders
	Answers
	Notes

	Country
	Organization Name
	Based on individual femtocell as in macrocell (per radio station licensing)
	Based on spectrum band allocated for operator, and let the operator manage it
	Release new spectrum for femtocell different with the macrocell one
	Others
	

	Australia
	ACMA
	 
	x
	 
	 
	 

	Japan
	MIC
	x
	 
	 
	 
	 

	China
	 
	 
	x
	 
	 
	 

	Brunei
	AITI
	 
	x
	 
	 
	 

	New Zealand
	MED
	 
	x
	 
	 
	 

	Korea
	KCC
	
	x
	
	
	


11. How do you regulate QoS for Femtocell?

	Responders
	Answers
	Notes

	Country
	Organization Name
	
	

	Australia
	ACMA
	QoS is operator specific and not a requirement set by the regulator.
	 

	Japan
	MIC
	 
	(none)

	China
	 
	 
	(none)

	Brunei
	AITI
	QoS regulatory framework for femtocell is not yet available.
	 

	New Zealand
	MED
	No regulation, Operator manages QoS 
	 

	Korea
	KCC
	
	(none)


	2  For Operators


1. Is there any Femtocell deployment or plan of deployment in your company? (please select one)
	Responders
	Answers
	Notes

	Country
	Organization Name
	No
	Yes, since (year)
	Planned, will be deployed in (year)
	

	Japan
	EMOBILE Inc.
	x
	 
	 
	 

	New Zealand
	2degrees mobile 
	 
	 
	x
	 

	Indonesia
	TELKOM INDONESIA
	 
	 
	x
	will be deployed (year)  2012

	China
	China Unicom
	 
	 
	 
	China Unicom is deploying femto in several cities, mainly focusing on indoor scenarios, and  has no commercial plan yet.

	 China
	China Telecom
	x
	 
	 
	 

	 China
	CMCC
	x
	 
	 
	 

	Korea
	KT Corp
	
	
	X
	

	Korea
	LG UPlus
	
	
	X
	2013

	Korea
	SK Telecom
	
	x
	
	2010

	Japan
	NTT DOCOMO
	
	x
	
	2007

	Japan
	KDDI Corp
	
	x
	
	2010

	Japan
	Softbank Mobile
	
	x
	
	2009


2. Which Femtocell types are deployed or intend to be deployed in your company? (you can select more than one answer)
	Responders
	Answers
	Please describe your policy

	Country
	Organization Name
	Femtocell (3GPP based), in year
	Femtocell (CDMA2000 1xEVDO based), in year
	Femtocell (WiMAX based), in year
	Others
	

	Japan
	EMOBILE Inc.
	 
	 
	 
	x
	We have no deployment plan yet.

	New Zealand
	2degrees mobile 
	X
	 
	 
	 
	 

	Indonesia
	TELKOM INDONESIA
	X
	 
	 
	 
	in year 2012

	China
	China Unicom
	 
	 
	 
	 
	China Unicom is deploying femto in several cities, mainly focusing on indoor scenarios, and  has no commercial plan yet.

	 China
	China Telecom
	 
	x
	 
	 
	CMCC and CT are currently carrying out the research on Femtocell and some related experiments, but the plan of deployment has not been discussed yet.

	 China
	CMCC
	 
	 
	 
	x
	 CMCC and CT are currently carrying out the research on Femtocell and some related experiments, but the plan of deployment has not been discussed yet.

	Korea
	KT Corp
	x
	
	x
	
	Regulation issues should be solved first, then equipment cost should be lowered at a reasonable level for deployment

	Korea
	LG UPlus
	x
	
	
	
	Out of service area/ Taffic Offloading  usede for in-building area

	Korea
	SK Telecom
	x
	
	
	
	

	Japan
	NTT DOCOMO
	x
	
	
	
	The Femtocell was developed in order to expand area coverage into places such as small office home office (SOHO), and improve indoor or underground area coverage and user service quality.

	Japan
	KDDI Corp
	
	x
	
	
	2010

	Japan
	Softbank Mobile
	x
	
	
	
	Jan 2009


3. What kind of regulatory licensing does your company hold? 
	Responders
	Answers
	Please describe your policy:

	Country
	Organization Name
	Type Approval of Equipment/Standard Specification
	Frequency Exclusivity Allocation
	Others
	

	Japan
	EMOBILE Inc.
	 
	x
	 
	 

	New Zealand
	2degrees mobile 
	 
	x
	 
	 

	Indonesia
	TELKOM INDONESIA
	 
	x
	 
	 

	China
	China Unicom
	 
	 
	 
	Femto is in trial stage in China, licensing issue has not been decided yet.

	 China
	China Telecom
	 
	 
	x
	

	 China
	CMCC
	 
	 
	X
	

	Korea
	KT Corp
	
	x
	
	

	Korea
	LG UPlus
	x
	x
	
	

	Korea
	SK Telecom
	
	
	x
	

	Japan
	NTT DOCOMO
	x
	
	x
	Comprehensive license

	Japan
	KDDI Corp
	
	
	x
	radio license for respective station in early stage, recently comprehensive license

	Japan
	Softbank Mobile
	x
	
	x
	Bucket License


4. If you deployed or plan to deploy the femtocell; what kind of access method do you implement for your femtocell customers?
	Responders
	Answers
	Notes

	Country
	Organization Name
	Close Access, only customers subscribed to the femtocell services
	Open Access, all customers (with and/or wihout sucbription) from the same operator
	Open Access, to all customers including other operator customers
	Hybrid Access, priority to the femtocell customer and other customer (from the same operator) if there is unused capacity
	

	Japan
	EMOBILE Inc.
	 
	 
	 
	 
	(none)

	New Zealand
	2degrees mobile 
	x
	 
	 
	x
	 

	Indonesia
	TELKOM INDONESIA
	x
	 
	 
	 
	 

	China
	China Unicom
	x
	 
	 
	x
	 

	 China
	China Telecom
	x
	 
	 
	x
	 

	 China
	CMCC
	 
	x
	 
	x
	 

	Korea
	KT Corp
	
	
	
	
	No decision yet made

	Korea
	LG UPlus
	
	x
	
	
	

	Korea
	SK Telecom
	
	
	
	x
	

	Japan
	NTT DOCOMO
	x
	x
	
	
	

	Japan
	KDDI Corp
	
	x
	
	
	

	Japan
	Softbank Mobile
	
	x
	
	
	


5. How do you control femtocell location? 
	Responders
	Answers
	Notes

	Country
	Organization Name
	Register the femtocell location prior to activation
	Automatic location detection based on nearest macrocell id
	Automatic location detection based on GPS information
	Others
	

	Japan
	EMOBILE Inc.
	 
	 
	 
	x
	 

	New Zealand
	2degrees mobile 
	 
	x
	 
	 
	 

	Indonesia
	TELKOM INDONESIA
	x
	x
	 
	 
	 

	China
	China Unicom
	 
	x
	 
	 
	 

	 China
	China Telecom
	 
	
	 
	 
	 

	 China
	CMCC
	 
	
	 
	 
	 

	Korea
	KT Corp
	
	
	
	x
	No decision yet made

	Korea
	LG UPlus
	
	
	
	x
	Not decided yet

	Korea
	SK Telecom
	x
	
	
	
	

	Japan
	NTT DOCOMO
	
	
	
	
	(none) 

	Japan
	KDDI Corp
	x
	
	x
	
	

	Japan
	Softbank Mobile
	x
	
	
	
	


6. Do you allow your customer to move the femtocell location different from the initial registered location?
	Responders
	Answers
	Notes

	Country
	Organization Name
	No, the customer should report/re-registrate the femtocell
	Yes, it can be moved only within the same cell id
	Yes, it can be moved within the same city
	Yes, it can be moved to the other cities within the country
	Others
	

	Japan
	EMOBILE Inc.
	 
	 
	 
	 
	x
	 

	New Zealand
	2degrees mobile 
	x
	 
	 
	 
	 
	 

	Indonesia
	TELKOM INDONESIA
	 
	 
	 
	 
	x
	For time being still under assessment phase.

	China
	China Unicom
	 
	 
	 
	x
	 
	 

	 China
	China Telecom
	x
	 
	 
	 
	 
	 

	 China
	CMCC
	 
	 
	 
	x
	 
	 

	Korea
	KT Corp
	
	
	
	
	x
	No decision yet made

	Korea
	LG UPlus
	
	x
	
	
	
	

	Korea
	SK Telecom
	x
	
	
	
	
	

	Japan
	NTT DOCOMO
	x
	
	
	
	
	

	Japan
	KDDI Corp
	x
	
	
	
	
	

	Japan
	Softbank Mobile
	x
	
	
	
	
	


7. Do you implement or plan to implement intra-operator roaming (customer able to access femtocell outside pre-registered femto zone)? 

	Responders
	Answers
	Notes

	Country
	Organization Name
	No, the femtocell customers only access service in pre-registered femtocell group list
	Yes, the femtocell customers may roam to any femtocell in CSG (Closed Subscriber Group) List
	Yes, the femtocell customers may roam to any femtocell in Operator CSG List
	Others
	

	Japan
	EMOBILE Inc.
	 
	 
	 
	x
	We have no deployment plan yet.

	New Zealand
	2degrees mobile 
	x
	 
	 
	 
	 

	Indonesia
	TELKOM INDONESIA
	x
	 
	 
	 
	 

	China
	China Unicom
	 
	x
	 
	 
	 

	 China
	China Telecom
	 
	
	 
	 
	 

	 China
	CMCC
	 
	
	 
	 
	 

	Korea
	KT Corp
	
	
	
	x
	No decision yet made

	Korea
	LG UPlus
	
	
	
	x
	Not decided yet

	Korea
	SK Telecom
	
	
	
	x
	

	Japan
	NTT DOCOMO
	x
	
	
	x
	

	Japan
	KDDI Corp
	
	
	
	x
	No, on the intra-operator roaming. Any femtocell customer whose terminals are capable of cope with the femto station can make communication through the femtocell.

	Japan
	Softbank Mobile
	
	
	
	x
	Yes, All our customers may roam to any femtocell, Currently CSG is not used in our network.


8. Do you implement or plan to implement inter-operator roaming (customer able to access femtocell from other operator and vice versa)? 

	Responders
	Answers
	Notes

	Country
	Organization Name
	No, it is closed to the femtocell customers, other operators’ customers are not allowed
	Yes, customer from specific operator with roaming agreement can access the femtocell with open or hybrid access method
	Yes, it is open for all operators customers with roaming agreement
	Others 
	

	Japan
	EMOBILE Inc.
	 
	 
	 
	x
	We have no deployment plan yet.

	New Zealand
	2degrees mobile 
	x
	 
	 
	 
	 

	Indonesia
	TELKOM INDONESIA
	x
	 
	 
	 
	 

	China
	China Unicom
	x
	 
	 
	 
	 

	 China
	China Telecom
	
	 
	 
	 
	 

	 China
	CMCC
	x
	 
	 
	 
	 

	Korea
	KT Corp
	
	
	
	x
	No decision yet made

	Korea
	LG UPlus
	
	
	
	x
	Not decided yet

	Korea
	SK Telecom
	x
	
	
	
	

	Japan
	NTT DOCOMO
	x
	
	
	
	

	Japan
	KDDI Corp
	x
	
	
	
	

	Japan
	Softbank Mobile
	
	
	
	x
	No, it is closed to our customers, other operators’ customers are not allowed


9. How do you manage interference issue between femtocell and macrocell? 
	Responders
	Answers
	Please describe your policy:

	Country
	Organization Name
	Femtocell uses different spectrum
	Intelligent femtocell (self-optimized) uses shared spectrum with macrocell
	Femtocell uses a single carrier (i.e. f1), partially shared with macrocell carriers (f1, f2, f3)
	Others
	

	Japan
	EMOBILE Inc.
	 
	 
	 
	x
	We have no deployment plan yet.

	New Zealand
	2degrees mobile 
	 
	x
	 
	 
	 

	Indonesia
	TELKOM INDONESIA
	 
	x
	x
	 
	 

	China
	China Unicom
	 
	 
	 
	x
	 

	 China
	China Telecom
	 
	 
	 
	
	 

	 
	CMCC
	 
	 
	 
	
	CMCC: In the consideration of shortage of spectrum, intelligent share with macrocell is still in study for us. However, the effective method to avoid interference in the femtocell test is to use different spectrum.

	Korea
	KT Corp
	
	
	
	x
	No decision yet made. :  Interference and Synchronization between Macro and Femto is one of the biggest obstacles needs to be solved in order to deploy femtocell.

	Korea
	LG UPlus
	
	
	
	x
	Not decided yet

	Korea
	SK Telecom
	
	
	x
	
	

	Japan
	NTT DOCOMO
	
	x
	x
	
	

	Japan
	KDDI Corp
	
	
	
	x
	- The output power from the femtocell is limited to the level so as to accessible within the customer room and the station is requested to be placed away from the window.

- Within the assigned frequency band the femtocell station selects a frequency slot in which the femtocell station is interfered as weak as possible.

	Japan
	Softbank Mobile
	
	
	x
	
	


10. What is your main reason to implement Femtocell? (you can select more than one answer)
	Responders
	Answers
	Notes

	Country
	Organization Name
	Handling more data capacity
	Handling more voice capacity
	Handling more data coverage
	Handling more voice coverage
	Offering more high speed on data 
	Minimizing the microcell and/or macrocell deployment cost
	Others 
	

	Japan
	EMOBILE Inc.
	x
	 
	x
	 
	 
	x
	 
	 

	New Zealand
	2degrees mobile 
	x
	 
	 
	 
	 
	 
	 
	 

	Indonesia
	TELKOM INDONESIA
	x
	 
	x
	 
	 
	 
	 
	 

	China
	China Unicom
	 
	 
	 
	 
	 
	 
	 
	 

	 China
	China Telecom
	x
	 
	x
	x
	 
	 
	 
	 

	 China
	CMCC
	x
	 
	x
	x
	 
	 
	 
	 

	Korea
	KT Corp
	x
	
	x
	
	
	
	
	

	Korea
	LG UPlus
	x
	
	x
	
	x
	
	
	

	Korea
	SK Telecom
	x
	
	
	
	x
	
	
	

	Japan
	NTT DOCOMO
	x
	
	x
	x
	x
	
	
	

	Japan
	KDDI Corp
	
	
	x
	x
	
	
	
	

	Japan
	Softbank Mobile
	
	
	x
	x
	
	x
	
	


11. Please select all applicable cost that are charged to your customer

	Responders
	Answers
	Notes

	Country
	Organization Name
	Terminal cost
	Initial installation /registration cost
	Femtocell monthly cost
	Wireline broadband monthly cost
	Femto-based services /application
	Others 
	

	Japan
	EMOBILE Inc.
	 
	 
	 
	 
	 
	x
	We have no deployment plan yet.

	New Zealand
	2degrees mobile 
	 
	 
	 
	 
	 
	 
	(none)

	Indonesia
	TELKOM INDONESIA
	 
	 
	x
	 
	 
	 
	 

	China
	China Unicom
	 
	 
	 
	 
	 
	 
	 

	 China
	China Telecom
	 
	 
	x
	x
	x
	 
	 

	 China
	CMCC
	 
	 
	x
	x
	x
	 
	 

	Korea
	KT Corp
	x
	x
	x
	
	x
	
	

	Korea
	LG UPlus
	
	
	
	
	
	x
	Not decided yet

	Korea
	SK Telecom
	
	
	
	
	
	x
	

	Japan
	NTT DOCOMO
	
	x
	x
	x
	
	x
	

	Japan
	KDDI Corp
	
	
	
	x
	
	x
	Usage fee of the femto station does not cost to the customer.

	Japan
	Softbank Mobile
	
	
	
	x
	
	
	


12. How do you handle the end user pricing issues on Femtocell? If so, please describe.  (you can select more than one answer)
	Responders
	Answers
	Notes

	Country
	Organization Name
	The pricing is offered by wireline scheme and no additional cost for cellular
	The pricing is offered by cellular scheme and no additional cost for wireline
	There is a new pricing scheme
	Others
	

	Japan
	EMOBILE Inc.
	 
	 
	 
	x
	We have no deployment plan yet.

	New Zealand
	2degrees mobile 
	 
	 
	 
	 
	(none)

	Indonesia
	TELKOM INDONESIA
	x
	 
	x
	 
	 

	China
	China Unicom
	 
	 
	 
	 
	 

	China
	China Telecom
	 
	x
	 
	 
	 

	 China
	CMCC
	 
	x
	 
	 
	 

	Korea
	KT Corp
	
	
	
	x
	No decisions yet made

	Korea
	LG UPlus
	
	
	
	x
	Not decided yet

	Korea
	SK Telecom
	
	x
	
	
	

	Japan
	NTT DOCOMO
	
	
	
	
	Please refer to the answer to Question 11

	Japan
	KDDI Corp
	x
	
	
	x
	The additional cost for the use of the femto station is not born by the customers since the purpose is to provide cellular service even in the area where the radio strength is weak for the cellular terminal.

	Japan
	Softbank Mobile
	
	x
	
	
	


13. Do you implement multivendor femtocell?

	Responders
	Answers
	Please describe your policy:

	Country
	Organization Name
	No, only a single vendor for femtocell
	Yes, multivendor femtocells but single vendor for femtocell gateway
	Others
	

	Japan
	EMOBILE Inc.
	 
	 
	x
	We have no deployment plan yet.

	New Zealand
	2degrees mobile 
	x
	 
	 
	 

	Indonesia
	TELKOM INDONESIA
	 
	 
	x
	Not yet implemented.

	China
	China Unicom
	 
	 
	 
	In our TD-SCDMA femtocell IOT test, multivendor femtocells and multivendor gateways are tested. We expect more vendors to join the TD-SCDMA femtocell industrial chain.

	 China
	China Telecom
	 
	x
	 
	

	 China
	CMCC
	 
	 
	x
	

	Korea
	KT Corp
	
	x
	
	

	Korea
	LG UPlus
	
	
	x
	Not decided yet

	Korea
	SK Telecom
	
	
	
	(none)

	Japan
	NTT DOCOMO
	
	
	
	(none)

	Japan
	KDDI Corp
	x
	
	
	

	Japan
	Softbank Mobile
	
	x
	
	


14. Do you choose femtocell vendor different from the macrocell vendor?
	Responders
	Answers
	Please describe your policy:

	Country
	Organization Name
	No, femtocell vendor is the same with the macrocell
	Yes, femtocell vendors are different with the macrocell vendor
	Others
	

	Japan
	EMOBILE Inc.
	 
	 
	x
	We have no deployment plan yet.

	New Zealand
	2degrees mobile 
	 
	 
	x
	undecided

	Indonesia
	TELKOM INDONESIA
	 
	 
	x
	Not yet implemented

	China
	China Unicom
	 
	 
	 
	 

	 China
	China Telecom
	 
	 
	x
	It depends on the femtocell stability, quality and technique support for us to choose vendor. Vendor who is the same with macrocell or not is acceptable.

	 China
	CMCC
	 
	 
	x
	 

	Korea
	KT Corp
	
	x
	
	

	Korea
	LG UPlus
	
	
	x
	Not decided yet

	Korea
	SK Telecom
	
	x
	
	

	Japan
	NTT DOCOMO
	
	
	
	(none)

	Japan
	KDDI Corp
	
	x
	
	

	Japan
	Softbank Mobile
	
	x
	
	


15. Do you manage multivendor femtocell interoperability test? 

	Responders
	Answers
	Notes

	Country
	Organization Name
	No
	Yes
	

	Japan
	EMOBILE Inc.
	 
	 
	(none)

	New Zealand
	2degrees mobile 
	 
	 
	(none)

	Indonesia
	TELKOM INDONESIA
	x
	 
	Not yet implemented

	China
	China Unicom
	 
	 
	 

	 China
	China Telecom
	 
	x
	CT：the interoperability test is very important，but the test has not done yet.

	 China
	CMCC
	 
	x
	  CMCC: the interoperability test is very important for multivendor femtocell deployment. To make sure the test quality and schedule, CMCC managed IOT test last year.

	Korea
	KT Corp
	
	x
	

	Korea
	LG UPlus
	
	
	Not decided yet

	Korea
	SK Telecom
	
	x
	

	Japan
	NTT DOCOMO
	
	
	(none)

	Japan
	KDDI Corp
	x
	
	

	Japan
	Softbank Mobile
	
	x
	


16. Do you control the femtocell specification?
	Responders
	Answers
	Notes

	Country
	Organization Name
	No, the femtocell specification is open and work with our network
	Yes, we offer femtocell that fit with our requirement
	

	Japan
	EMOBILE Inc.
	 
	 
	(none)

	New Zealand
	2degrees mobile 
	 
	 
	(none)

	Indonesia
	TELKOM INDONESIA
	 
	x
	 

	China
	China Unicom
	 
	 
	 

	 China
	China Telecom
	x
	 
	 

	 China
	CMCC
	x
	 
	CMCC The femtocell specification is drafted in CCSA (China Communications Standards Association) and each vendor can offer the appropratie femtocell for CMCC.

	Korea
	KT Corp
	x
	
	KT participates in Femto Forum and other related bodies and SDOs. As common standard based femtocell should minimize the initial cost, this is the preferred way for KT.

	Korea
	LG UPlus
	
	
	Not decided yet

	Korea
	SK Telecom
	
	
	(none)

	Japan
	NTT DOCOMO
	
	
	(none)

	Japan
	KDDI Corp
	
	x
	

	Japan
	Softbank Mobile
	
	x
	


17. What backhaul link (last mile) type do you support for femtocell?
	Responders
	Answers
	Please specify your typical bandwidth requirement for backhaul link:

	Country
	Organization Name
	xDSL
	FTTx
	Others
	

	Japan
	EMOBILE Inc.
	 
	 
	x
	We have no deployment plan yet.

	New Zealand
	2degrees mobile 
	 
	 
	 
	(none)

	Indonesia
	TELKOM INDONESIA
	x
	x
	 
	 

	China
	China Unicom
	x
	x
	x
	 

	 China
	China Telecom
	x
	x
	x
	 

	 China
	CMCC
	x
	x
	x
	CMCC does not possess the wireline licensing now. The broader bandwidth, the better we expect.

	Korea
	KT Corp
	
	
	x
	As KT has strong infrastructure for the backbone, there are many options for this.

	Korea
	LG UPlus
	
	
	x
	Not decided yet

	Korea
	SK Telecom
	
	x
	
	

	Japan
	NTT DOCOMO
	
	x
	
	

	Japan
	KDDI Corp
	x
	x
	x
	CATV

	Japan
	Softbank Mobile
	x
	x
	x
	Satelite Broad Band back hole


18. If you are cellular operator, do you have specific SLA with wireline operator?
	Responders
	Answers
	Notes

	Country
	Organization Name
	No, it is followed what customer’s SLA
	Yes, it is controlled since the wireline operator from the same group
	Yes, it is controlled by using special SLA
	Others
	

	Japan
	EMOBILE Inc.
	 
	 
	x
	 
	 

	New Zealand
	2degrees mobile 
	 
	 
	 
	 
	(none)

	Indonesia
	TELKOM INDONESIA
	 
	 
	x
	 
	 

	China
	China Unicom
	 
	 
	 
	 
	 

	 China
	China Telecom
	 
	 
	 
	 
	 

	 China
	CMCC
	 
	 
	x
	 
	 

	Korea
	KT Corp
	
	x
	
	x
	KT has both cellular and wireline. Hence this is not an issue.

	Korea
	LG UPlus
	
	x
	
	
	

	Korea
	SK Telecom
	
	
	x
	
	

	Japan
	NTT DOCOMO
	
	
	
	
	(none)

	Japan
	KDDI Corp
	
	x
	
	
	

	Japan
	Softbank Mobile
	x
	
	
	
	


19. Is there any opinion or comment from your company on how to regulate the Femtocell services? If so please describe!

	Responders
	Answers
	Notes

	Country
	Organization Name
	No
	Yes
	Others
	

	Japan
	EMOBILE Inc.
	 
	 
	 
	(none)

	New Zealand
	2degrees mobile 
	 
	 
	 
	 

	Indonesia
	TELKOM INDONESIA
	 
	x
	 
	it should be soft regulated rather than based on strict regulation.

	China
	China Unicom
	 
	 
	 
	 

	 China
	China Telecom
	 
	 
	 
	 

	 China
	CMCC
	x
	 
	 
	 

	Korea
	KT Corp
	
	x
	
	Femtocell will use the same licensed spectrum and operate as part of the licensed operator’s existing network. In Korea, every BS needs inspection from the government and this ownership will regulate who is going to pay the cost for the inspection. Something needs to be done here regarding the regulations.

	Korea
	LG UPlus
	
	
	x
	Not decided yet

	Korea
	SK Telecom
	
	
	
	(none)

	Japan
	NTT DOCOMO
	x
	
	
	

	Japan
	KDDI Corp
	
	
	
	(none)

	Japan
	Softbank Mobile
	x
	
	
	


20. Please select services which are of your interest for current/future femtocell base implementation? 
	Responders
	Answers
	Notes

	Country
	Organization Name
	Basic service (voice, messaging) 
	Data access and applications
	Location aware based services/applications
	Machine-to-machine communication
	IMS-based Services (with session management/ continuity) 
	Others 
	

	Japan
	EMOBILE Inc.
	x
	x
	x
	 
	 
	 
	 

	New Zealand
	2degrees mobile 
	x
	x
	 
	 
	 
	 
	 

	Indonesia
	TELKOM INDONESIA
	 
	 
	x
	x
	x
	 
	 

	China
	China Unicom
	 
	 
	 
	 
	 
	 
	 

	 China
	China Telecom
	x
	x
	x
	 
	 
	 
	 

	 China
	CMCC
	x
	x
	x
	x
	x
	 
	 

	Korea
	KT Corp
	
	x
	x
	
	
	
	

	Korea
	LG UPlus
	x
	x
	x
	x
	x
	
	

	Korea
	SK Telecom
	x
	x
	x
	x
	x
	
	

	Japan
	NTT DOCOMO
	x
	x
	x
	
	
	
	

	Japan
	KDDI Corp
	
	x
	
	
	
	
	

	Japan
	Softbank Mobile
	x
	x
	x
	x
	x
	
	


21. What kind of technical challenge do you experience? 

	Responders
	Answers
	Notes

	Country
	Organization Name
	Interference management
	Self install devices
	End-to-End QoS management
	Backhaul quality
	Others
	

	Japan
	EMOBILE Inc.
	x
	 
	 
	x
	 
	 

	New Zealand
	2degrees mobile 
	 
	 
	 
	 
	 
	(none)

	Indonesia
	TELKOM INDONESIA
	 
	 
	x
	 
	 
	 

	China
	China Unicom
	 
	 
	 
	 
	 
	 

	 China
	China Telecom
	x
	 
	 
	 
	 
	 

	 China
	CMCC
	 
	 
	 
	 
	x
	CMCC: Once after the remote upgrade, the femtocell could not connect the gateway. Another technical challenge is when femtocells roamed to other province, the KPI (Key Performance Indicator) of them are not monitored in BOSS (Business Operations Support System).

	Korea
	KT Corp
	x
	
	
	
	
	Macro to Femto interference issue is needed to be solved.

	Korea
	LG UPlus
	
	
	
	
	x
	Not deploy yet

	Korea
	SK Telecom
	x
	x
	x
	x
	
	

	Japan
	NTT DOCOMO
	x
	x
	x
	x
	
	

	Japan
	KDDI Corp
	x
	x
	x
	
	
	

	Japan
	Softbank Mobile
	
	
	x
	
	
	


22. Do you control the femtocell distribution?
	Responders
	Answers
	Notes

	Country
	Organization Name
	No, the femtocell can be purchased anywhere
	Yes, customer can purchase the CPE from operator or sales-agencies
	

	Japan
	EMOBILE Inc.
	 
	 
	(none)

	New Zealand
	2degrees mobile 
	 
	 
	(none)

	Indonesia
	TELKOM INDONESIA
	 
	 
	Not yet implemented.

	China
	China Unicom
	 
	 
	 

	 China
	China Telecom
	 
	x
	Femtocell users need to sign an agreement with operator and we expect to arrange special engineer to install and open femtocell.

	 China
	CMCC
	 
	x
	 

	Korea
	KT Corp
	
	
	As I have answered in 19. this should be based on the regulations.

	Korea
	LG UPlus
	
	
	Not decide  yet

	Korea
	SK Telecom
	
	
	(none)

	Japan
	NTT DOCOMO
	
	
	(none)

	Japan
	KDDI Corp
	
	x
	

	Japan
	Softbank Mobile
	
	x
	


23. How do you let your customer having the femtocell?
	Responders
	Answers
	Notes

	Country
	Organization Name
	Buy from consumer electronic directly
	Operator‘s customer/sales point and store
	Others
	

	Japan
	EMOBILE Inc.
	 
	 
	x
	We have no deployment plan yet.

	New Zealand
	2degrees mobile 
	 
	 
	 
	(none)

	Indonesia
	TELKOM INDONESIA
	 
	 
	 
	Not yet implemented.

	China
	China Unicom
	 
	 
	 
	 

	 China
	China Telecom
	 
	 
	 
	 

	 China
	CMCC
	 
	 
	x
	CMCC: Now we think operator’s customer sales point or store is the way for customer to get a femtocell. The main consideration is that we can provide convenient register service at the same time. More over, we can also offer addtional installation service to help customer to choose a more approciate poisition for femtocell indoor coverage. 

	Korea
	KT Corp
	
	
	x
	As I have answered in 19. this should be based on the regulations.

	Korea
	LG UPlus
	
	
	x
	Not deploy yet

	Korea
	SK Telecom
	
	
	x
	Installed by operator

	Japan
	NTT DOCOMO
	
	
	x
	

	Japan
	KDDI Corp
	
	
	x
	Upon receiving request to improve area coverage from a customer, an operator installs a femtocell at customer premise if necessary.

	Japan
	Softbank Mobile
	
	
	x
	Web based application format is used.


	3. For Vendors 


1. Have you already produced Femtocell related products/solution offered to the telecom market? (please select one)
	Responders
	Answers
	Notes

	Country
	Organization Name
	No
	Yes
	Planned
	

	Singapore 
	Alcatel-Lucent
	 
	x
	 
	Since 2007

	China
	HUAWEI
	 
	x
	 
	Since 2007

	 China
	DATANG
	 
	x
	 
	Since 2010

	 China
	ZTE
	 
	x
	 
	Since 2008

	Korea
	LG Electronics
	x
	
	
	

	Korea
	LG-Ericsson


	
	
	x
	2012

	Korea
	Samsung Electronics
	
	x
	
	2005


2. Which Femtocell types suit with your product / solution? (you can select more than one answer)
	Responders
	Answers
	Notes

	Country
	Organization Name
	Femtocell (3GPP based), in year
	 Femtocell (WiMAX based), in year
	Femtocell (CDMA2000 1xEVDO based), in year
	Others
	

	Singapore 
	Alcatel-Lucent
	x
	 
	 
	 
	 

	China
	HUAWEI
	x
	 
	 
	 
	 

	 China
	DATANG
	x
	 
	 
	 
	 

	 China
	ZTE
	x
	
	 x
	 
	 

	Korea
	LG Electronics
	
	
	
	
	(none)

	Korea
	LG-Ericsson
	x
	
	
	
	

	Korea
	Samsung Electronics
	x
	x
	x
	
	


3. Please mention the operating frequency of your femtocell products? 
	Responders
	Answers
	Notes

	Country
	Organization Name
	
	

	Singapore 
	Alcatel-Lucent
	2.1GHz, 850, 1900Mhz and AWS
	 

	China
	HUAWEI
	For example, Huawei has products in the bands of 2100MHz and 1900MHz; however, Huawei can roll out corresponding products in line with the different market requests.
	 

	 China
	DATANG
	 
	(none)

	 China
	ZTE
	The frequency band for the products could be changed based on different systems such as UMTS, GSM, CDMA or customer’s different requirements.
	 

	Korea
	LG Electronics
	
	(none)

	Korea
	LG-Ericsson
	AWS, 800MHz
	

	Korea
	Samsung Electronics
	1.9 GHz, 800 MHz
	


4. Do you think femtocell will become play important role in 4G indoor solution?

	Responders
	Answers
	Notes

	Country
	Organization Name
	No, Why?
	Yes, Why?
	

	Singapore 
	Alcatel-Lucent
	 
	x
	The Femto cell benefits come as a result of many important aspects: ease of installation, lower cost backhaul, SoN, smaller cell radius and of course the ability to put the cell close to where the data usage is. In this case, installing a femto cell in indoors environments (e.g coffee shop) would avoid the inbuilding penetration loss and will ensure good signal coverage which result in better performance and enhanced customer experience. We see small cells playing a significant role in the 4G Radio Access Solution and forms a part of our ”lightRadio” RAN architecture.

	China
	HUAWEI
	x
	 
	At current stage, femtocell is one of the options for the 4G indoor solutions in consideration by the mobile industry.

	 China
	DATANG
	 
	 
	(none)

	 China
	ZTE
	 
	x
	Because the data service is quite important for 4G systems, and the indoor application (enterprise&home) is the strongpoint for femtocell, compared with others, the volume and weight could be highlighted, furthermore, power and GPON transmit solution saves opearters’ CAPEX,etc..

	Korea
	LG Electronics
	
	x
	As there are increasing demands from operators and end users on the usage of femto cell to improve the in-building reception quality and in-building data rate, forming basis for preferential services for end users

	Korea
	LG-Ericsson
	
	x
	Data offloading for indoor users

	Korea
	Samsung Electronics
	
	x
	Macro traffic offloading


5. Please rank of the following small cell solution for indoor coverage (from 1 to 5 where 1: the most important factor and 5: the less important)?

	Responders
	Answers
	Notes

	Country
	Organization Name
	Femtocell
	Picocell
	Distributed antenna system
	Repeater
	Repeater/ relay base station
	

	Singapore 
	Alcatel-Lucent
	1
	3
	2
	5
	4
	 

	China
	HUAWEI
	 
	 
	 
	 
	 
	In the different scenarios, different types of base stations could be applied. As a result, it is hard to rank the solutions.

	 China
	DATANG
	 
	 
	 
	 
	 
	

	 China
	ZTE
	 
	 
	 
	 
	 
	

	Korea
	LG Electronics
	
	
	
	
	
	(none)

	Korea
	LG-Ericsson
	
	
	
	
	
	(none)

	Korea
	Samsung Electronics
	
	
	
	
	
	(none)


6. If you are femtocell supplier, please identify what kind of femtocell vendor you are, please select where applicable 

	Responders
	Answers
	Notes

	Country
	Organization Name
	Femtocell and macrocell suplier
	Femtocell and home gateway supplier
	Femtocell only suplier
	Others
	

	Singapore 
	Alcatel-Lucent
	x
	x
	 
	 
	 

	China
	HUAWEI
	x
	 
	 
	 
	 

	 China
	DATANG
	x
	 
	 
	 
	 

	 China
	ZTE
	x
	 
	 
	 
	 

	Korea
	LG Electronics
	
	
	
	
	(none)

	Korea
	LG-Ericsson
	x
	
	
	
	

	Korea
	Samsung Electronics
	x
	
	
	
	


7. Have you already deployed or intend to deploy your femtocell products through particular operators? 

	Responders
	Answers
	Notes

	Country
	Organization Name
	No
	Yes, since (year)
	Planned, will be deployed in (year)
	

	Singapore 
	Alcatel-Lucent
	 
	x
	 
	since (year)  2008. Alcatel-Lucent has 17 customers worldwide and over 20 active trials.

	China
	HUAWEI
	 
	x
	 
	since 2008. Huawei has deployed femtocell products for many operators, such as StarHub, VDF Spain, China Unicom etc

	 China
	DATANG
	 
	 
	x
	since (year)  2011

	 China
	ZTE
	 
	x
	 
	since  2008. ZTE has deployed enterprise femto networks for China Telefom, Telkomsel etc.

	Korea
	LG Electronics
	
	
	
	(none)

	Korea
	LG-Ericsson
	x
	
	
	

	Korea
	Samsung Electronics
	
	x
	
	2005. customers : Sprint, Verizon


8. What is the main reason for your customers (operators) to deploy the femtocell? (please choose one for the most important driver)

	Responders
	Answers
	Notes

	Country
	Organization Name
	Indoor Coverage
	Capacity Offload from macrocell to femtocell
	Femto-based services
	Low cost implementation
	Others
	

	Singapore 
	Alcatel-Lucent
	x
	 
	 
	 
	 
	 

	China
	HUAWEI
	x
	x
	 
	 
	x
	(Different customers have different motivation to deploy the femtocell.)

	 China
	DATANG
	
	
	 
	 
	
	

	 China
	ZTE
	
	
	 
	 
	
	

	Korea
	LG Electronics
	
	
	x
	
	
	

	Korea
	LG-Ericsson
	
	x
	
	
	
	

	Korea
	Samsung Electronics
	x
	
	
	
	
	


9. Do you have any interoperability experience (femtocell access point in customers site and femto gateway in operators site) with other vendors?   

	Responders
	Answers
	Notes

	Country
	Organization Name
	
	

	Singapore 
	Alcatel-Lucent
	We have conducted IOT with all the major core network suppliers for Femto gateway with different operators. We are planning to conduct the Iuh IOT with different vendors in upcoming Plugfest testing. ALU is part of Plugfest team of the FemtoForum and have participated in Plugfest #1 and Plugfest #2.
	 

	China
	HUAWEI
	The interoperability ability conforms to standard specifications. The femtocell could support gateway for the products from the same vendor, but for others,they may have problems now.
	 

	 China
	DATANG
	
	 

	 China
	ZTE
	
	 

	Korea
	LG Electronics
	
	(none)

	Korea
	LG-Ericsson
	No
	

	Korea
	Samsung Electronics
	
	(none)


10. Please describe your product status against open standard? 

	Responders
	Answers
	Notes

	Country
	Organization Name
	Our femtocell solution uses open standard Iuh specs and 3GPP specs, TR69 and TR196
	Our femtocell solution complies with open standard 3GPP
	Our femtocell solution interoperables with other vendor all 6 major WCDMA core network vendors
	Our femtocell solution holds certificate from independent test lab
	

	Singapore 
	Alcatel-Lucent
	x
	x
	x
	 
	 

	China
	HUAWEI
	x
	x
	 
	 
	(femtocell solution is in compliance with the open standard, 3GPP HNB R8)

	 China
	DATANG
	
	
	 
	 
	

	 China
	ZTE
	
	
	 
	 
	

	Korea
	LG Electronics
	
	
	
	
	(none)

	Korea
	LG-Ericsson
	
	x
	
	
	3GPP Lite

	Korea
	Samsung Electronics
	
	
	x
	
	


11. What kind of backhaul interface do you support? 
	Responders
	Answers
	Notes

	Country
	Organization Name
	Gigabit Ethernet
	Fast Ethernet
	xDSL
	FTTx
	Others
	

	Singapore 
	Alcatel-Lucent
	x
	x
	x
	x
	x
	As long as the backhaul could provide Ethernet access for IP packet, all the above backhaul interfaces plus cable modem.

	China
	HUAWEI
	 
	x
	x
	 
	 
	 

	 China
	DATANG
	 
	
	
	 
	 
	 

	 China
	ZTE
	 
	
	
	 
	 
	 

	Korea
	LG Electronics
	
	
	
	
	
	(none)

	Korea
	LG-Ericsson
	x
	
	
	
	
	

	Korea
	Samsung Electronics
	
	
	
	
	
	(none)


12. Does your product support self configure femtocell to allow plug and play installation?
	Responders
	Answers
	Notes

	Country
	Organization Name
	No
	Yes
	

	Singapore 
	Alcatel-Lucent
	 
	x
	Our solution support self configuration to allow true plug and play, this has been verified by many operators for commercial launch and lab/field trial testing. Network information and operator information are pre-loaded in the factory, the end user information is loaded into the system during the subscription provisioing, when the end user take the Femto home. The only thing required is to plug the Ethernet cable for the backhaul and power plug, then after a while the femto is ready to work.

	China
	HUAWEI
	 
	x
	 

	 China
	DATANG
	 
	
	 

	 China
	ZTE
	 
	
	 

	Korea
	LG Electronics
	
	
	(none)

	Korea
	LG-Ericsson
	
	x
	

	Korea
	Samsung Electronics
	
	
	


13. How important is self optimization feature supported in femtocell product?
	Responders
	Answers
	Please describe:

	Country
	Organization Name
	Very important
	Important
	Not important
	

	Singapore 
	Alcatel-Lucent
	x
	 
	 
	Self optimization features in Femto cell product will enable the min. interference with Macro layer, reduce the Opex for network optimization,  as well as the end user experience is expected to be enhanced. 

	China
	HUAWEI
	x
	 
	 
	 

	 China
	DATANG
	
	 
	 
	 

	 China
	ZTE
	
	 
	 
	 

	Korea
	LG Electronics
	x
	
	
	

	Korea
	LG-Ericsson
	
	x
	
	

	Korea
	Samsung Electronics
	
	x
	
	


14. What kind of technical challenge do you think has become the most challanging issue in femtocell development? 

	Responders
	Answers
	Notes

	Country
	Organization Name
	Interference management
	Self configure devices
	QoS management
	Backhaul
	Others
	

	Singapore 
	Alcatel-Lucent
	x
	 
	 
	x
	 
	Interference management >>> Interference mitigation in shared carrier deployment is an interesting topic to which ALU has developed a combination of techniques.                           Backhaul >>> Backhaul throughput in some Country in Asia is the major issue.

	China
	HUAWEI
	x
	 
	 
	 
	 
	 

	 China
	DATANG
	
	 
	 
	 
	 
	 

	 China
	ZTE
	
	 
	 
	 
	 
	 

	Korea
	LG Electronics
	
	
	
	
	
	Different from the other cell types, femto cell is likely to be deployed without operators' direct intervention and hence it can incur a lot of uncontrollable interference to the surrounding network. Furthermore, basic operation mode of femto cell is likely to be ‘closed subscriber mode’ preventing users in the close vicinity of femto cell from handing over to it while interference from femto cell deteriorates communication quality from the original serving cell to the extent that proper communication is virtually impossible. Hence, appropriate interference management mechanism is crucial in order to maintain communication quality of users in the surrounding areas of femto cell. But, conventional interference management mechanisms based on the frequency domain coordination might not be applicable in case of femto cell deployment and hence some novel techniques may be required for intereference management.

	Korea
	LG-Ericsson
	
	x
	
	
	
	

	Korea
	Samsung Electronics
	
	
	
	
	
	(none)


15. Do you develop femtocell-based services? 

	Responders
	Answers
	Notes

	Country
	Organization Name
	No, only focus on femtocell devices
	Yes
	

	Singapore 
	Alcatel-Lucent
	 
	x
	We have features that could be provided at Femto cell like local content sharing between handset and equipment at local network e.g., home PC, and also we could provide application program interface for operator to provide more value added service. Please refer to the Femtocell business case in the Attachment 2 for more information.

	China
	HUAWEI
	 
	x
	At current stage, we primarily focus on femtocell devices; concerning  the vision of femocell-based services, the market and operators requirements are the main driving force.

	 China
	DATANG
	 
	x
	 

	 China
	ZTE
	 
	x
	 

	Korea
	LG Electronics
	x
	
	

	Korea
	LG-Ericsson
	x
	
	

	Korea
	Samsung Electronics
	
	
	(none)


16. Please select services you think become the major drivers to monetize femtocell deployment? 

	Responders
	Answers
	Notes

	Country
	Organization Name
	Basic service (voice, messaging)
	Data access and applications
	Location aware based services/ applications
	Machine-to-machine communication
	IMS-based Services (with session management /continuity)
	Others
	

	Singapore 
	Alcatel-Lucent
	x
	x
	x
	x
	 
	 
	Please refer to the Femtocell business case in the Attachment 2 for more information.

	China
	HUAWEI
	x
	x
	x
	 
	 
	 
	 

	 China
	DATANG
	
	
	
	 
	 
	 
	 

	 China
	ZTE
	
	
	
	 
	 
	 
	 

	Korea
	LG Electronics
	
	x
	
	
	
	
	

	Korea
	LG-Ericsson
	
	x
	
	
	
	
	

	Korea
	Samsung Electronics
	x
	x
	
	
	
	
	


17. Do you have any opinion for a particular licensing issue for femtocell governed by your government? 

	Responders
	Answers
	Notes

	Country
	Organization Name
	No
	Yes
	

	Singapore 
	Alcatel-Lucent
	 
	x
	Administrations have recognized that adding new spectrum is not enough to address the mobile data traffic demand over the next 5 years. For example in January 2011, the FCC announced: 
 “We need to encourage more innovative and efficient uses of spectrum. We’ll continue to encourage dynamic spectrum sharing and secondary markets for spectrum, as well as development and deployment of femtocells, smart antenna technology, and devices that can access unlicensed spectrum like Wi-Fi to off-load traffic from cellular networks.” Ref http://www.fcc.gov/Daily_Releases/Daily_Business/2011/db0120/DOC-304191A1.txt

Femtocells are a new form of equipment, where the basestation function is formed into Customer Preimises Equipment (CPE). Hence local regulatory authorities need to treat there use as consumer equipment rather than a basestation as standard telecom equipment. The guiding princiles being;

1. Femtocells operate in and should comply with the operators existing spectrum allocation
2. Femtocells should be exempt for individual “basestation” type registration since their output power is similar to existing User Equipment (mobile handsets)
3. Femtocells should seek Type Approval for use in a consumer home/office environmen
4. Femtocells should be clasified such that they can be installed by the end-user
5. If neccessary clarification of regulations on the provision of emergency call location and national roaming access to emergency calls applied equally to femtocell users as to macrocell users.

	China
	HUAWEI
	 
	x
	The main difficulty for femotcell application is interference issue; even though within the industry, there is in-depth discussion about the mitigation methods to be adopted, the interference issue is existed at much extent; provided there is particular license associated to femto, it would be a way out. 

	 China
	DATANG
	 
	x
	

	 China
	ZTE
	 
	x
	

	Korea
	LG Electronics
	x
	
	

	Korea
	LG-Ericsson
	x
	
	

	Korea
	Samsung Electronics
	
	
	(none)


18. How can your products support the spectrum / frequency allocation in terms of Femtocell? Please describe your solution.

	Responders
	Answers
	Notes

	Country
	Organization Name
	
	

	Singapore 
	Alcatel-Lucent
	There are operator changable parameters which allocate the specific frequency for UL and DL for the femtocell to work within their licensed allocation, much like the standard mobile user devices. Because spectrum licenses can be geographically fragmented, we have implemented location and movement locking in our solution to ensure compliance to the licensing requirements.
	 

	China
	HUAWEI
	Depending on the operators’ requirements, the femtocell products could be designed in co-channel or non-overlapped with Marco. A good solution is dynamic/Semi-Dynamic frequency selection based on Femto Over the air listening.
	 

	 China
	DATANG
	
	 

	 China
	ZTE
	
	 

	Korea
	LG Electronics
	
	(none)

	Korea
	LG-Ericsson
	
	

	Korea
	Samsung Electronics
	
	(none)


	3. For Other Institutions


1. Is there any Femtocell deployment or plan of deployment in your country? (please select one)

	Responders
	Answers
	 
	 
	Notes

	Countries
	Organization Name
	No and there is no plan of Femtocell deployment (then answer no 2 only and no need to answer the rest of the questions)
	Yes, since (year)  
	Planned, will be deployed in (year)
	

	Korea
	ETRI
	 
	x
	 
	2011


2. Do you have any opinion for particular licensing for Femtocell? 

	Responders
	Answers
	Notes

	Countries
	Organization Name
	No
	Yes
	

	Korea
	ETRI
	x
	 
	 


3. Which Femtocell types are deployed or intend to be deployed in your country? (you can select more than one answer)

	Responders
	Answers
	 
	 
	 
	Notes

	Countries
	Organization Name
	Geographical roaming capability 
	Inter operator roaming capability 
	Flexible pricing handling 
	Others
	

	Korea
	ETRI
	 
	 
	x
	 
	 


4. How many femtocell based products/services are currently operating in your country? Please describe for all types of product/service: 

	Responders
	Answers
	Notes

	Countries
	Organization Name
	Type of product/services
	Cellular Operators
	Wireline Operators
	

	Korea
	ETRI
	 
	SK Telecom
	 
	 


5. What is the main benefit to use Femtocell? (you can select more than one answer) 
	Responders
	Answers
	 
	 
	 
	 
	 
	 
	Notes

	Countries
	Organization Name
	Handling more data capacity
	Handling more voice capacity
	Handling more data coverage
	Handling more voice coverage
	Offering more high speed on data 
	Minimizing the microcell and/or macrocell deployment cost
	Others 
	

	Korea
	ETRI
	x
	 
	 
	 
	x
	x
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