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Decision
1
Background
Ran #43 received a LS (RP-090256) [1] from ITU-R WP5D.  The LS was treated in RP-090256 and RP-090358 [2] at RAN #43.  RAN2 #65 Bis asked AT&T to draft a proposed response to RP-090358 which specifically requested:  “It is requested that TSG-SA and the responsible TSG-RAN working groups provide their response back to the contact point for this liaison (marc.grant@att.com), no later than 17 May 2009 so that the composite result can be circulated to the RAN reflector for approval at RAN#44.  RAN #44 will provide the final result to ITU-R WP5D following RAN #44.  

This document is being submitted to RAN2 for approval and to be forwarded as requested in RP-090358.    
2
Proposed R2 response to RP-090256
Coordination of work for response to ITU-R WP5D “Request for Information of Femtocells, Rel-9 HENB”

Q1. What is your organization’s definition of a femtocell (or equivalent)?

 1a).Please provide a general description

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

A1: 
(1) A femto-cell is a low-power cell that could be deployed in an unplanned manner and may use a backhaul not controlled by the operator.
In 3GPP, the equivalent network element to a femtocell is a Home NodeB (HNB) or a Home eNodeB (HeNB). 

A HNB is a Customer-premises equipment that connects a 3GPP UE over UTRAN wireless air interface to a mobile operator’s network using a broadband IP backhaul.
A HeNB is a Customer-premises equipment that connects a 3GPP UE over EUTRAN wireless air interface to a mobile operator’s network using a broadband IP backhaul.

(1b) Two types of femtocells: HNB (for UMTS) and HeNB (for LTE), for both TDD & FDD modes are being defined by 3GPP. HNBs and HeNBs can operate in three access modes, i.e., closed, hybrid and open. The service requirements for these are available in TS 22.220. 

Q2. Standards and specifications

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

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

A2: For Rel 8 the following HNB & HeNB specifications under the RAN remit are being produced:

HNB Specifications

RAN3

· TS 25.467 
UTRAN architecture for 3G Home NodeB
· 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

RAN2 

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

· TS 25.304
User Equipment (UE) procedures in idle mode and procedures for cell reselection in connected mode
· TS 25.331
Radio Resource Control (RRC); Protocol specification
RAN4 

· TS 25.104
Base Station (BS) radio transmission and reception (FDD)
· TS 25.141
Base Station (BS) conformance testing (FDD)
· TR 25.967
FDD Home NodeB RF Requirements
HeNB Specifications

RAN3 

· TS 36.300 
E-UTRA and E-UTRAN; Overall description; Stage 2
· TS 36.413
E-UTRA; S1 Application Protocol (S1AP)
RAN2 

· TS 36.304
E-UTRA; User Equipment (UE) procedures in idle mode
· TS 36.331
E-UTRA Radio Resource Control (RRC)
RAN 4

· TS 36.104
Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception
· TS 36.141
Evolved Universal Terrestrial Radio Access (E-UTRA); Base station (BS) conformance testing 

· TS 36.101
Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception
· TS 36.133 
Evolved Universal Terrestrial Radio Access (E-UTRA); Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management

Various sections within other specifications are also affected. Some of these specifications were targeted for completion in March 2009.  

Q3. Describe the network architectures being considered

A3:  

UTRAN architecture for 3G Home NodeB (HNB) containing the network elements that make up the HNB access network is shown in Figure 1 below. There is one-to-many relationship between Home NodeB Gateway (HNB-GW) and HNB(s).
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Figure 1. Iuh reference model.

The HNB GW serves the purpose of a RNC presenting itself to the CN as a concentrator of HNB connections. The Iu interface between the core network (CN) and the HNB-GW serves the same purpose as the interface between the CN and a RNC. One HNB serves only one cell.
Security Gateway performs authentication of HNB and provides secure access to HMS and HNB-GW.

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.
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).
Detailed description of this architecture can be found in TS 25.467.

Figure 2 shows a logical architecture for the HeNB that has a set of S1 interfaces to connect the HeNB to the EPC. The configuration and authentication entities as shown here should be common to HeNBs and HNBs.
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Figure 2. E-UTRAN HeNB Logical Architecture

The E-UTRAN 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 HeNBs. The HeNB GW serves as a concentrator for the C-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.

Q4: What applications for femtocells (or equivalent) are being considered?

A4: 
· Capaciy offload from macro network

· Coverage extension

· Local IP accessManaged Remote Access to home based network 
Q5: What deployment issues are being discussed – for example:

 5a) Security

 5b) handover

 5c) reconfiguration

 5d) discovery and association

 5e) frequency bands and power levels

A5: 
3GPP is working on the following Home NodeB and Home eNodeB deployment issues based on the service requirements listed in TS 22.011:

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

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

· support for mobility and access control 

· Home NodeB and Home eNodeB carrier selection, PSC/PCI selection and DL Tx power calibration
· Interference issues for Home NodeBs and Home eNBs

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

· Home NodeB and Home eNodeB backhaul efficiency

· Emergency service support
Q6: How are interference issues being addressed?

A6: 
RAN4

· Adaptive downlink power control
· adaptive uplink attenuation

· frequency-domain partitioning (intra- or inter-carrier)
· time-domain partitioning and spatial-domain interference avoidance

· interference coordination

3
Proposal
Approve Section 2 and forward as indicated in Section 1. 
References

[1] RP-090256, LIAISON STATEMENT TO EXTERNAL ORGANIZATIONS
REQUEST FOR INFORMATION ON FEMTOCELLS (LS from ITU-R WP 5D)
[2] RP-090358, Coordination of work for response to ITU-R WP 5D Request for Information on Femtocells
_1289714077.vsd
HNB


Security Gateway


HNB GW


HMS


UU


IUh


IU 



_1288701835.vsd
EPC














SeGW


HeNB GW



HeNB


HeNB Mgmt System


S1-U


S1-MME


S1-U


S1-MME



