Page 1



3GPP TSG-RAN WG3 Meeting #60 
(
R3-081588
Kansas City, Missouri, US, 5th – 9th May 2008 


	CR-Form-v9.3

	CHANGE REQUEST

	

	(

	25.820
	CR
	xx
	(

rev
	-
	(

Current version:
	8.0.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	X
	Core Network
	


	

	Title:
(

	Support of 3G HNB

	
	

	Source to WG:
(

	Nokia Siemens Networks, Nokia, Ericsson, Huawei, Kineto, NEC, Motorola, Alcatel-Lucent,Vodafone, Samsung, ipaccess

	Source to TSG:
(

	

	
	

	Work item code:
(

	RANFS-HNBeNB
	
	Date: (

	09/05/2008

	
	
	
	
	

	Category:
(

	B
	
	Release: (

	Rel-8

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)

	
	

	Reason for change:
(

	RAN3 discussion results for 3G HNB Functional Architecture and Interfaces need to be captured in TR 25.820.  

	
	

	Summary of change:
(

	This CR updates the TR to reflect working assumptions for the high level functional architecture for 3G HNB and 3G HNB GW

	
	

	Consequences if 
(

not approved:
	

	
	

	Clauses affected:
(

	2, 3, 7.1, 7.3

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	

	affected:
	
	X
	 Test specifications
	

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	


<<<<<<<<<<<<<<<<<<<< first change >>>>>>>>>>>>>>>>>>>>

2
References

[xx]
IETF RFC 4960 (09/2007): "Stream Control Transmission Protocol".
[x1]
3GPP TS 25.410: "UTRAN Iu Interface: general aspects and principles"
[x2]
3GPP TS 23.236: " Intra-domain connection of Radio Access Network (RAN) nodes to multiple Core Network (CN) nodes "
[x3]
3GPP TS 25.401: "UTRAN Overall Description".
<<<<<<<<<<<<<<<<<<<< next change >>>>>>>>>>>>>>>>>>>>

3
Definitions, symbols and abbreviations

For the purposes of the present document, the terms and definitions given in TR 21.905 [128] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [128].

3G HNB
3rd Generation Home NodeB

3G HNB GW
3G HNB Gateway 

ACIR
Adjacent Channel Interference Rejection, can be translated to receiver selectivity when the emission mask of the interfering signal is accounted for.

BS
Cellular system base station

BC
Broadcast

CN
Core Network

CS
Circuit Switched

CSG
Closed Subscriber Group

DL
Downlink, the RF path from BS to UE

eHNB
evolved Home Node B

GSM
Mobile cellular system (throughout this document, this acronym is generally to also means the services GPRS and EDGE, both enhancements to GSM, unless not applicable to the discussion.)

HNB
Home NodeB

HNBAP
HNB Application Application Protocol

MBSFN
Multicast/Broadcast over a Single Frequency Network

NNSF
NAS Node Selection Function

PPI
Payload Protocol Identifier
PS
Packet Switched

RANAP
Radio Access Network Application Part

RNL
Radio Network Layer

RUA
RANAP User Adaptation

RX
Receiver

SCCP
Signalling Connection Control Part

SCTP
Stream Control Transmission Protocol

TX
Transmitter

UE
User Equipment, also cellular terminal

UL
Uplink, the RF path from UE to BS

UTRAN
UMTS Terrestrial Radio Access Network

UMTS
Universal Mobile Telecommunications System, often used synonymously with WCDMA

WCDMA
Wideband Code Division Multiple Access, a type of cellular system meeting ITU-2000 requirement

<<<<<<<<<<<<<<<<<<<< next change >>>>>>>>>>>>>>>>>>>>

7
UTRAN Architecture and Application Protocol (RAN WG3)

7.1
Architectural support of 3G Home NodeB 

The support of the 3G Home NodeB is ensured in principle within the framework provided in the UTRAN architecture as described in [127], with support of legacy UEs and legacy core networks. Possible enhancements to the Iu interface architecture to cater with scalability issues are described in section 7.3. 
7.2
Deployment option(s)

The UTRAN architecture supports different deployment options, in particular an Iub deployment and an Iu deployment option.

The preferred deployment option is with Iu or Iu-based termination at the 3G Home NB.

Different deployment options based on Iu has also been discussed, all relying on an access concentrator or gateway between 3G Home NB and core network:


GAN –based Home NB Gateway without impact on Iu specifications ([129]),


Femto Gateway without impact on Iu specifications ([130]), 


Iu –based Home NB Gateway ([131]),

7.3
Impact to the UTRAN interfaces


7.3.1
Iu Interface Architecture

The overall UMTS architecture and UTRAN architectures are described in [x3]. This subclause specifies only the architecture of the Iu interface when applied for 3G HNB access.

Whereas the Iu interface is specified at the boundary between the Core Network and UTRAN, the Iuh- interface is specified between the 3G HNB GW and the 3G HNB. Figure 7.3.1-1 depicts the logical division of the Iu interface and the Iuh interface. From the Iu interface perspective, the UTRAN access point is an 3G HNB GW.
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Figure 7.3.1-1. Iu and Iuh Interface Architecture.

The 3G HNB and 3G HNB GW in combination supports all of the UTRAN functions, as described in section 4 of [x1].  The legacy UTRAN functions in the 3G HNB are supported by RANAP, whereas the functions 3G HNB Registstration, UE Registration and 3G HNB GW discovery (FFS) are supported by the new protocol Home NodeB Application Protocol (HNBAP) between the 3G HNB and the 3G HNB GW.  These functions are described in section 7.3.4.2. The 3G HNB GW provides concentration function for the control plane and may provide concentration function for the user plane. 
There can be several 3G HNB GWs within UTRAN, and each 3G HNB GW may have several 3G HNBs, and so UTRAN may have several Iu access points towards the Core Network. As a minimum, each Iu access point (in UTRAN or CN) shall independently fulfil the requirements of the relevant Iu specifications (25.41x series).

7.3.1.2
Implementation of the NAS Node Selection Function

The optional NAS Node Selection Function (NNSF) is described in [x2]. 

If the NAS Node Selection Function is deployed with in the UTRAN, it resides within the RNC or 3G HNB GW.

7.3.2
Iuh Interface Characteristics

Alternative means to provide connection oriented services for RANAP and connectionless services for RANAP and HNBAP are under discussion  

Three alternatives are under consideration for the mapping of RANAP to underlying protocols.  The target is to reduce the number of alternatives.

7.3.2.1
Use of SCCP (Alternative 1)

Section 4.5 of [x1] shall apply for UTRAN for 3G HNB access as well.

The only difference is that the 3G HNB GW will terminate the SCCP stack towards the 3G HNB and towards the CN and therefore in total two SCCP signalling bearers exist between the CN and the 3G HNB.

7.3.2.2
Use of SCTP with UE context indicated through PPI (Alternative 2)

For the deplyoment of 3G HNBs SCTP as specified in [xx] is defined as an alternative transport network user plane layer for the signalling bearer. For connection-oriented procedures as defined to be supported by RANAP, the PPI field of the SCTP payload header is used to denote a dedicated Iu signalling connection. The 3G HNB and the 3G HNB GW respectively, are responsible for the allocation of unique Iu signalling connection identifications within the PPI field.

Note: 
For connectionless procedures as defined to be supported by RANAP and the HNB Application Protocol, no specific method as for connection oriented procedures are necessary on SCTP level.

Typically, two single SCTP streams are allocated, one for conveing Iu-cs protocol services, the other for conveing Iu-ps protocol services.

7.3.2.3
Use of SCTP with Lightweight Adaptation Layer (Alternative 3)

For the deployment of 3G HNBs, SCTP as specified in [xx] is defined as the transport network user plane layer for the signalling bearer. For connection-oriented procedures as defined to be supported by RANAP, an adaptation layer i.e. RANAP User Adaptation (RUA) is introduced to denote a dedicated Iu signalling connection. The RUA contains information necessary for UE connection management at the 3G HNB and 3G HNB GW as well as the necessary information to support NNSF functionality. 

Note: 
For connectionless procedures as defined to be supported by RANAP a single pair of stream identifiers shall be reserved.
Domain indicator (i.e. CS/PS) is also provided by the RUA layer.

7.3.3
Use of Transport Network User Plane as User Data Bearer

On the Iuh interface only TNL stack options for the IP transport option are used.

7.3.4
Functions of the Iuh Interface Protocols & Functional Split

7.3.4.1
Support of Legacy UTRAN functions

Legacy UTRAN functions are supported through the RANAP control plane on Iuh.  The division of functions between 3G HNB and 3G HNB GW are FFS.

7.3.4.2
Agreed new functions for support of 3G HNB deployment

New functions have been identified as necessary to allow the 3G HNB deployment in UTRAN.  The following lists the agreed functions.

7.3.4.2.1
3G HNB Registration Function

The 3G HNB Registration Function provides means to register the 3G HNB at the 3G HNB GW on RNL level and resides in the 3G HNB and the 3G HNB GW.
7.3.4.2.2
UE Registration Function for 3G HNB

The UE Registration Function for 3G HNB provides means for the 3G HNB to convey UE identification data to the 3G HNB GW in order to perform access control for the UE in the 3G HNB GW.  The UE Registration also informs the 3G HNB GW of the specific 3G HNB where the UE is located.

7.3.4.3
New functions under discussion for support of 3G HNB deployment

The following lists the new functions under discussions  for 3G HNB deployment in UTRAN.

7.3.4.3.1
3G HNB GW Discovery Function (FFS)

The 3G HNB Discovery Function provides the means for a designated “Provisioning HNB GW” to provide the address for the Serving 3G HNB GW for the 3G HNB.  The 3G HNB will use the Serving 3G HNB GW address to Register with the Serving 3G HNB GW.  
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