3GPP TSG-RAN #44


RP-090624

Aruba, Netherlands, 26-29 May 2009


TSG SA Meeting #44
SP-090440

01 - 04 June 2009,

Oranjestad, Aruba

 3GPP TSG-RAN #44


RP-090624

Aruba, Netherlands, 26-29 May 2009

Title:
Response LS on Coordination of work for response to ITU-R WP 5D Request for Information on Femtocells

Response to:
LS (RP-090358, CP-090244, SP-090171) on Coordination of work for response to ITU-R WP 5D Request for Information on Femtocells from TSG-RAN from TSG-RAN

Release:


Work Item:


Source:
TSG-RAN

To:
ITU-R WP 5D

Cc:
TSG-SA, TSG-CT

Contact Person:


Name:
Marc GRANT

AT&T


Vice Chair, 3GPP TSG-RAN

E-mail Address:
marc.grant@att.com

Attachments:


3GPP TSG-RAN, TSG-SA, and TSG-CT have reviewed the “Liaison Statement to External Organizations Request for Information on Femtocells” from ITU-R WP 5D.  

The ITU-R WP 5D asked six specific questions concerning Femtocells standardization aspects.  This Response LS contains the consolidated 3GPP response to the ITU queries.  All specifications referred to in this Liaison Response are publicly available on the 3GPP Website.  The latest version of any specification is available at http://www.3gpp.org/ftp/Specs/html-info/status-report.htm.   

Note: The terminology “E-UTRAN” or “Enhanced UTRAN” refers to the LTE technology. 

1)
What is your organization’s definition of a Femtocells (or equivalent)?

1a)
Please provide a general description.

Answer 1a:

3GPP refers to the femtocell as the Home Node B (HNB) or Home Enhanced Node B (HeNB). 

· A H(e)NB is a customer-premises equipment (CPE) that connects User Equipment (UE) over UTRAN or LTE wireless air-interface to a mobile operator’s network using broadband IP backhaul. 

· The HNB comprises the functionality of the macro Radio Node Controller (RNC) and Node B with some limitations. The HeNB comprises the functionality of the eNB. The HNB will access the core network via a gateway acting as a concentrator. For the HeNB the gateway is optional.

1b)  What types of Femtocells (or equivalent) are currently being defined by your organization?

Answer 1b:

A Home Node B (HNB) for UMTS and Home Enhanced Node B for LTE (see Answer 1a). Both types support residential and enterprise deployments with open or closed access.  With open access, any mobile may access the HNB/HeNB.  With closed access only mobiles belonging to the assigned closed user group may access the HNB/HeNB. 
2)
Standards and specifications

2a)
What standards and/or specifications are your group currently involved in that pertains directly to Femtocells (or equivalent)?

Answer 2a:

The following specifications have been modified to included HNB/HeNB aspects:

	TS 22.011
	Service Accessibility

	TS 25.104
	Base Station (BS) radio transmission and reception (FDD)

	TS 25.141
	Base station (BS) conformance testing (FDD)

	TS 36.300
	Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2

	TS 36.413
	Evolved Universal Terrestrial Radio Access (E-UTRA) ; S1 Application Protocol (S1AP)

	TS 23.060
	General Packet Radio Service (GPRS); Service description; Stage 2

	TS 23.401
	General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access


The following specifications have been created solely for HNB/HeNB:

	TS 22.220
	Service requirements for Home Node B (HNB) and Home eNode B (HeNB)

	TS 23.232
	IMS aspects of architecture for Home Node B (HNB)

	TR 23.830
	Architecture aspects of Home Node B (HNB) / Home enhanced Node B (HeNB)

	TS 25.367
	Mobility procedures for Home Node B (HNB); Overall description; Stage 2

	TS 25.467
	UTRAN architecture for 3G Home Node B (HNB); Stage 2

	TS 25.468
	UTRAN Iuh Interface RANAP User Adaption (RUA) signalling

	TS 25.469
	UTRAN Iuh interface Home Node B (HNB) Application Part (HNBAP) signalling

	TR 25.820
	3G Home Node B (HNB) study item Technical Report

	TR 25.967
	FDD Home Node B (HNB) RF Requirements

	TS 32.581
	Telecommunications management; Home Node B (HNB) Operations, Administration, Maintenance and Provisioning (OAM&P); Concepts and requirements for Type 1 interface HNB to HNB Management System (HMS)

	TS 32.582
	Telecommunications management; Home Node B (HNB) Operations, Administration, Maintenance and Provisioning (OAM&P); Information model for Type 1 interface HNB to HNB Management System (HMS)

	TS 32.583
	Telecommunications management; Home Node B (HNB) Operations, Administration, Maintenance and Provisioning (OAM&P); Procedure flows for Type 1 interface HNB to HNB Management System (HMS)

	TS 32.584
	Telecommunications management; Home Node B (HNB) Operations, Administration, Maintenance and Provisioning (OAM&P); XML definitions for Type 1 interface HNB to HNB Management System (HMS)


2b)
What is the status and timeline for finalization of these specifications and/or standards?
Answer 2b:

For Release 8, the specifications that define the H(e)NB operation  are completed, agreed and under change control (TS 25.104, TS 25.141, TS 25.467, 25.468, 25.469 and modifications to 25.413 for HNB; TS 36.300 and 36.413 for HeNB). 

Further enhancements for Rel-9 to provide additional functions are in-progress and will be completed in 2009

3)
Describe the network architectures being considered.

Answer 3

The UMTS HNB and HeNB architecture is described in TS 25.467. 

The LTE HeNB architecture is described in TS 36.300.

HNB

The reference model shown in Figure 1 below contains the network elements that make up the HNB access network. There is one-to-many relationship between HNB-GW and HNB(s).
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Figure 1.  Iuh reference model.

The HNB Gateway (GW) serves the purpose of a Radio Node Controller (RNC) presenting itself to the Core Network (CN) as a concentrator of HNB connections. The Iu interface between the CN and the HNB-GW serves the same purpose as the interface between the CN and a RNC. One HNB serves only one cell.

Note:
The Security gateway is a logically separated entity and may be implemented either as a separate physical element or integrated into, for example, a HNB-GW.  

The HNB access network includes the functional entities as shown in Figure 1.

The HNB Management System (HMS) provisions configuration data to the HNB, facilitates HNB-GW discovery, performs location verification of HNB and assigns appropriate serving elements (HMS, Security Gateway and HNB-GW).

HeNB

Figure 2 shows a logical architecture for the HeNB that has a set of S1 interfaces to connect the HeNB to the Evolved Packet Core (EPC). The configuration and authentication entities as shown here should be common to HeNBs and HNBs.
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Figure 2. LTE HeNB Logical Architecture

The LTE architecture may deploy a Home eNB Gateway (HeNB GW) to allow the S1 interface (between the HeNB and the EPC) to scale to support a large number of HeNB. The HeNB GW serves as a concentrator for the Control Plane, specifically the S1-MME interface. The S1-U interface from the HeNB may be terminated at the HeNB GW, or a direct logical U-Plane connection between HeNB and S-GW may be used.

4)
What applications for Femtocells (or equivalent) are being considered?

Answer 4

Requirements for Rel 8 HNBs can be found in section 8 of TS 22.011.  Applications include:

· Capacity offload from macro network

· Coverage extension

· Local IP accessManaged Remote Access to home based network 

5)
What deployment issues are being discussed – for example:

5a)
Security

Answer 5a

Security issues are addressed in 3GPP Technical Report 33.820, Security of Home Node B (HNB) / Home evolved Node B (HeNB)

5b)  Handover

Answer 5b

Recommendations are provided in TS 25.967 (FDD Home Node B (HNB) RF Requirements) on how the Home BS should configure the neighbour cell lists in order to support the handover to macro network or other Home BSs, when an UE leaves the coverage area of Home BS.

5c)  Reconfiguration

Answer 5c

Recommendations are provided in TS 25.967 on how/when Home BS should perform self-configuration for:

i) Choosing the right carrier frequency;

ii) Selecting the optimum DL scrambling code;

iii) Selecting suitable LAC and/or RAC;

iv) Setting the optimum maximum allowable transmit power level in downlink and uplink;

v) Building a set of cell lists;

vi) Processing the UE measurement reports (if available).

Self-configuration of Home BS consists of setting a number of RF parameters to values which are optimized to reduce the interference caused by the Home BS to the surrounding macro network and Home BSs.

5d)  Discovery and association

Answer 5d

Recommendations are provided in TR 25.967 on what/how measurements that Home BS can make on the surrounding macro network and Home BSs in order to provide sufficient information for the purpose of interference control and mitigation.

The HNB handles discovery using the HMS (HNB management system) based on TR069 and HNBAP to provide registration with HNB-GW to provide service. 

The HeNB handles discovery for the case where a HeNB-GW is used.

5e) frequency bands and power levels

Answer 5e

The Home BS maximum output power is limited in TS 25.104 (Base Station (BS) radio transmission and reception (FDD)) to 20 dBm (17 dBm with transmit diversity or MIMO) for all UMTS frequency bands.

3GPP is currently developing the relevant Home NodeB and Home eNodeB architecture requirements which will be based on the service requirements in latest release 8 version of TS 22.011 (Service accessibility). Other architectural requirements may be derived from Release 8 work in other groups.

Architectural requirements are expected to cover:

· distribution of functions on network nodes for Home NodeB and Home eNodeB support

· architecture support for discovery, security, authentication, and management processes related to Home NodeB and Home eNodeB

· architecture support for mobility and access control 

· Home NodeB and Home eNodeB Installation, identification and location requirements

· Home NodeB and Home eNodeB backhaul efficiency

· Emergency service support
The full set of architectural requirements is under development in 3GPP and will be reflected in the 3GPP specifications. 

6) How are interference issues being addressed?

Answer 6

The interference from Home BS to the surrounding macro network and Home BSs is currently controlled through the following:

i) The Home BS maximum output power is limited in TS 25.104 (Base Station (BS) radio transmission and reception (FDD))to 20 dBm (17 dBm with transmit diversity or MIMO); and the corresponding conformance test is defined in TS 25.141 (Base Station (BS) conformance testing (FDD)).

ii) A new requirement is defined in TS 25.104 to mandate the Home BS to adjust the transmitter output power to minimize the interference level on the adjacent channels licensed to other operators in the same geographical area; and the corresponding conformance test is defined in TS 25.141.

iii) The Home BS out-of-band emission and spurious emission requirements are defined in TS 25.104 for co-existence with GSM/UMTS/PHS and others Home BSs in the same geographical area; and the corresponding conformance tests are defined in TS 25.141.

iv) Guidance is provided in TR 25.967 on how to control the Home BS interference by means of measurements, self-configuration, control of downlink and uplink transmit power, as well as control of Home BS coverage and receiver parameters (e.g. noise rise threshold or receiver gain).

v) In the event of detecting an extreme/abnormal condition, it is recommended in TR 25.967 that the Home BS may use a set of RF parameters defined by the operator which will provide restricted coverage or could disable radio transmission until the situation has been rectified. Such extreme/abnormal conditions include detecting a location change (which indicates that the Home BS is potentially in a location outside the one it was provisioned for or transmit on a UARFCN that is not allocated to the operator), and failure to detect a suitable frequency reference (which indicates that the RF oscillator of the Home BS could potentially be out-of-synch.

vi) Enhanced interference management techniques for Home BS are under study which is targeted to be completed in December 2009.

Next meeting of 3GPP TSG-RAN:

15-18 September, Seville, SPAIN

___________________
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