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Introduction

This contribution proposes to identify some of the architectural issues to be documented by the EHNB TR. 
The RAN architectures of HNB and HeNB are almost completed in RAN3 workgroup.
The HNB architectural baseline and assumption is captured from TS 25.467 v8.0.0.
The HeNB architectural baseline and assumption is captured from section 4.6 in TS 36.300 v8.7.0.
Proposal

The following changes are proposed to TR 23.830 v0.1.0.
* * * First Change * * * *
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

 [1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
 [x]
3GPP TS 25.467: " UTRAN architecture for 3G Home NodeB; Stage 2".
 [y]
3GPP TS 36.300: " E-UTRA and E-UTRAN; Overall description; Stage 2".
* * * Next Change * * * *
4
Architectural baseline and assumptions from Rel-8

Editor’s Note: This section will provide an overview of the architectural work and architectural assumptions already made for Home NodeBs and Home eNodeBs by other working groups for Rel-8.

4.1
Home NodeB architectural baseline and assumptions
4.1.x    Architectural assumptions

-
For pre-R8 UE, no new functions are added to the MSC/VLR, SGSN, HSS.
-
For R8 UE, the essential functions (e.g. access control) are supported in the Core Network.

-
HNB-GW performs NAS Node Selection Function (NNSF).
-
The Allowed CSG List is part of the user’s subscription data and stored in the HSS.
4.1.y
Architecture model for Home NodeB access network
4.1.y.1
Logical Architecture
Editor's note: an architecture diagram is expected here.

Editor's note: We have to decide whether the OAM nodes, OAM functions and associated reference points e.g. HMS (Home NodeB Management System) will be covered by this TR. Note that traditionally the OAM architecture is out of the scope of SA2 specifications.

4.1.y.2
Functional entities

HNB:
The HNB provides the RAN connectivity using the Iuh interface, supports the NodeB and most of the RNC functions and also HNB authentication, HNB-GW discovery, HNB registration and UE registration over Iuh.
HNB GW:
The HNB GW serves the purpose of a RNC presenting itself to the CN as a concentrator of HNB connections, i.e.the HNB-GW provides concentration function for the control plane and provides concentration function for the user plane. The HNB GW supports NAS Node Selection Function (NNSF).
SeGW:
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. It terminates the IPSec tunnelling for Iuh and support the authentication of the HNBs. This security function is mandatory.
4.1.y.3
Reference points

Uu:
Standard Uu interface between the UE and the HNB.
Iuh:
Interface between the HNB and HNB GW. For the control plane, Iuh uses HNBAP protocol to support HNB registration, UE registration and error handling functions. For the user plane, Iuh support user plane transport bearer handling..

Iu:
Standard Iu interface between the HNB GW and the core network.
4.1.y.4
Functional split
Editor’s note: This section contains a table of high level HNB access function split between RAN and CN nodes.
* * * Next Change * * * *
4.2
Home eNodeB architectural baseline and assumptions
4.2.x
Architecture model for Home eNodeB access network

4.2.x.1
Logical architecture

Editor's note: an architecture diagram is expected here.

Editor's note: We have to decide whether the OAM nodes, OAM functions and associated reference points e.g. HeMS (Home (e)NodeB Management System) will be covered by this TR. Note that traditionally the OAM architecture is out of the scope of SA2 specifications.

4.2.x.2
Functional Entities

HeNB:
The functions supported by the HeNB shall be the same as those supported by an eNB (with the possible exception of NNSF) and the procedures run between a HeNB and the EPC shall be the same as those between an eNB and the EPC.
HeNB GW:
HeNB GW serves as a concentrator for the C-Plane, specifically the S1-MME interface. The HeNB GW may optionally terminate the user plane towards the HeNB and towards the S-GW, and provide a relay function for relaying User Plane data between the HeNB and the S-GW.The HeNB GW supports NAS Node Selection Function (NNSF).

SeGW:
SeGW is a standalone entity or integrated into HeNB GW. IPsec tunnel is established between HeNB and SeGW.
4.2.x.3
Reference points
LTE-Uu:
Standard LTE-Uu interface between the UE and the HeNB.
S1-MME:
The S1-MME interface is defined between HeNB and MME. If HeNB GW is present, it shall use standard S1-MME interface towards both HeNB and MME.

S1-U:
The S1-U data plane is defined between the HeNB, HeNB GW and the Serving Gateway. 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.
4.2.x.4
High level functional split

Editor’s note: This section contains a table of high level HNB access function split between RAN and CN nodes.

* * * Next Change * * * *
A.
Annexe: Functional split for HNB access as per TS 25.467[x]
The UTRAN functions in the HNB are supported by RANAP, whereas the HNB specific functions are supported by Home NodeB Application Protocol (HNBAP) between the HNB and the HNB-GW. The HNB-GW provides concentration function for the control plane and may provide concentration function for the user plane. 
This sub-clause defines the functional split between the core network and the UMTS radio access network.  The functional split is shown in table 4.1.x.2-1 and 4.1.x.2-2

Table 4.1.x.2-1.  Functional split for UTRAN function in the HNB access.

	Function
	HNB
	HNB-GW
	CN

	RAB management functions:
	
	
	

	RAB establishment, modification and release
	X
	FFS
	X

	RAB characteristics mapping Iu transmission bearers
	X
	X
	

	RAB characteristics mapping Uu bearers
	X
	
	

	RAB queuing, pre-emption and priority
	X
	
	X

	
	
	
	

	Radio Resource Management functions:
	
	
	

	Radio Resource admission control
	X
	
	

	Broadcast Information
	X
	
	X

	
	
	
	

	Iu link Management functions:
	
	
	

	Iu signalling link management
	X
	X
	X

	ATM VC management
	
	X
	X

	AAL2 establish and release
	
	X
	X

	AAL5 management
	
	X
	X

	GTP-U Tunnels management
	X
	X
	X

	TCP Management
	X (FFS)
	(X)Note 1
	X

	Buffer Management
	X
	X
	

	
	
	
	

	Iu U-plane (RNL) Management:
	
	
	

	Iu U-plane frame protocol management
	
	
	X

	Iu U-plane frame protocol initialization
	X
	
	

	
	
	
	

	Mobility management functions:
	
	
	

	Location information reporting
	X
	
	X

	Handover and Relocation
	
	
	

	  Inter RNC hard HO, Iur not used or not available
	X
	FFSNote 4
	X

	  Serving RNS Relocation (intra/inter MSC)
	X (FFS)
	
	X

	  Inter system hard HO (UMTS-GSM)
	X
	FFSNote 4
	X

	Inter system Change (UMTS-GSM)
	X
	FFS
	X

	Paging Triggering
	X
	
	X

	GERAN System Information Retrieval
	X
	
	X

	
	
	
	

	Security Functions:
	
	
	

	Data confidentiality
	
	
	

	   Radio interface ciphering
	X
	
	

	   Ciphering key management
	
	
	X

	   User identity confidentiality
	X
	
	X

	Data integrity
	
	
	

	   Integrity checking
	X
	
	

	   Integrity key management
	
	
	X

	
	
	
	

	Service and Network Access functions:
	
	
	

	CN Signalling data
	X
	
	X

	Data Volume Reporting
	X
	
	

	UE Tracing
	X
	
	X

	Location reporting
	X
	FFSNote 3
	X

	
	
	
	

	Iu Co-ordination functions:
	
	
	

	Paging co-ordination
	X
	
	X

	NAS Node Selection Function
	
	X
	

	MOCN Rerouting Function
	FFS
	X
	X

	
	
	
	

	HNB Registration Note 2
	
	
	

	HNB Registration Function
	X
	X
	

	HNB-GW Discovery Function
	X
	
	

	HNB de-registration Function
	X
	X
	

	
	
	
	

	UE Registration for HNB Note 2
	
	
	

	UE Registration Function for HNB
	X
	X
	

	UE de-registration Function for HNB
	X
	X
	

	
	
	
	

	Iuh user-plane Management functions
	
	
	

	Iuh User plane transport bearer handling
	X
	X
	

	
	
	
	


Note 1: 
If TCP is terminated for Iu-BC in the HNB-GW

Note 2: 
Protocol support for this group of functions is provided by the HNB Application Protocol.

Note 3:
Whether it is possible (and may be necessary) to provide location information from the HNB-GW (e.g. GW may have logic to derive location based on the public IP address of the HNB-GW, etc). is FFS

Note 4: 
Support for relocation from the macro network to HNB is FFS.

Table 4.1.x.2-2.  Functional split for HNB function in the HNB access.

	Function
	HNB
	HNB-GW

	HNB Registration Note 1
	
	

	HNB Registration Function
	X
	X

	HNB-GW Discovery Function
	X
	

	HNB de-registration Function
	X
	X

	
	
	

	UE Registration for HNB Note 1
	
	

	UE Registration Function for HNB
	X
	X

	UE de-registration Function for HNB
	X
	X

	
	
	

	Iuh user-plane Management functions
	
	

	Iuh User plane transport bearer handling
	X
	X


Note 1: 
Protocol support for this group of functions is provided by the HNB Application Protocol.

* * * Next Change * * * *
B. 
Annexe: Functional split for HeNB access as per TS 36.300 [y]

The HeNB hosts the same functions as an eNB as described in TS 36.300 [x] section 4.1, with the following additional specifications in case of connection to the HeNB-GW:

-
Discovery of a suitable Serving HeNB-GW

-
A HeNB shall only connect to a single HeNB-GW at one time, namely no S1 Flex function shall be used at the HeNB in case of connection to the HeNB-GW.


-
If the HeNB is connected to a HeNB-GW, it will not simultaneously connect to another HeNB-GW, or another MME. 

-
The TAC and PLMN ID used by the HeNB shall also be supported by the HeNB-GW.

-
When the HeNB connects to a HeNB-GW, selection of an MME at UE attachment is hosted by the HeNB-GW instead of the HeNB;

-
HeNBs may be deployed without network planning. A HeNB may be moved from one geographical area to another and therefore it may need to connect to different HeNB-GWs depending on its location.  

The HeNB-GW hosts the following functions:

-
Relaying UE-associated S1 application part messages between the MME serving the UE and the HeNB serving the UE

-
Terminating non-UE associated S1 application part procedures towards the HeNB and towards the MME. Note that when a HeNB-GW is deployed, non-UE associated procedures shall be run between HeNBs and the HeNB-GW and between the HeNB-GW and the MME.

-
Optionally terminating S1-U interface with the HeNB and with the SGW.

-
Supporting TAC and PLMN ID used by the HeNB

In addition to functions specified in TS 36.300 [x] section 4.1, the MME hosts the following functions:

-
Access control for UEs that are members of Closed Subscriber Groups (CSG).

Mechanisms for filtering of paging messages, in order to avoid paging message distribution to HeNBs belonging to CSGs where the UE is not registered, is FFS.

End of the change
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