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1 Introduction 
As requested in [1], “RAN3 is tasked to continue studies on functionalities necessary to operate 3G HNBs, on the location of those functions and outline necessary specification work within the scope of RAN3 ToRs to provide inter-vendor interoperability, including at least:
-
automated registration of the 3G HNB at a “higher up” node including methods for the setup of the interface between the 3G HNB and the “higher up” node.

-
trigger activities within 3GPP SA5 for basic 3G HNB configuration 

-
3G HNB methods and schemes to cope with the related scalability issues.

This document proposes a functional architecture for the Iu-based deployment of HNBs in UTRAN.
2 Discussion

2.1 Architecture overview

The following figure identifies two functional entities that allow the deployment of HNBs in UTRAN.
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Figure 1: UTRAN Architecture Evolution for HNB deployment 
The Home Node B Gateway (HNB-GW) is seen by the CN as a “virtual” RNC (identified by a RNC-ID) and as such is connected to the CN (or to a SAS) in the same way a legacy RNC may be connected to the CN (or to a SAS). 
Most of the RNC functions are distributed in the HNBs that are connected to the HNB-GW.
The HNB and HNB-GW are connected at the Iuh interface. There is one-to-multiple relationship between HNB-GW and HNB(s). A light-weight protocol, HNB Application Part (HNBAP), is used over the Iuh interface to support the legacy UTRAN and new functions described below in section 2.2.  For the support of legacy UTRAN functions, the HNBAP protocol supports the relaying of RANAP over the Iuh interface and collapses three protocol layers (RANAP, SCCP, M3UA) into one (HNBAP).  The HNBAP protocol itself and the rationale for introducing this light-weight protocol is provided in [2].
Notes:

· The use of the Iur interface between HNBs, or between HNB and legacy RNC is not foreseen in this proposal. 
· This proposal does not foresee the need for a standardized interface between HNB-GWs.

2.2 New UTRAN functions for HNB deployment
The introduction of the following new functions in UTRAN is proposed: 
· HNB Security: IPSec tunnel establishment between the HNB-GW Security Gateway (SeGW) and the HNB and support of the HNB Authentication procedure (to be studied in SA3).

· Set of new functions specific to the HNB deployment, supported by the HNB-GW:
· HNB-GW Discovery: Provides an interoperable, automatic way for the HNB to retrieve from a Provisioning HNB-GW, the address for the most appropriate serving HNB-GW in the HPLMN for the HNB, taking into account parameters such as the HNB identity and location.
· HNB Configuration: Allows the HNB to get the necessary configuration parameters before being able to switch its radio transmitter on. 

· HNB Registration: Allows the HNB to register itself with the HNB-GW connected to the appropriate pool of CN nodes (i.e. serving the location of the HNB). As part of HNB Registration, the HNB-GW and the HNB exchange the necessary configuration parameters related to the operation of the HNB with this serving HNB-GW.

UE Registration: Allows HNB-GW to associate each UE at a HNB with its own context.  The HNB-GW may accept or deny the UE registration to comply with the operator’s access control policies for this UE, if the UE registration is accepted, the UE registration identifies the exact HNB for subsequent paging and eliminates the need to page other HNBs using the same LA (see [3]). 
· Set of functions that allow the connection to the legacy CN and SAS entity:
· Handling of connection-oriented and connectionless Iu procedures 
· Handling of Iu user plane transport bearers

· Interworking with CN only supporting ATM transport option (assuming that ATM is not used at the Iuh interface)

· The following functions are FFS

· Handling of incoming SRNS relocation from the legacy UTRAN (HHO without Iur)

· Handling of inter-HNB handover (CN transparent HHO without Iur), if requested.
· The connection towards the SAS 
2.3 Functional split

The following table is an update of the Iu interface functional split defined in TS 25.410, that also shows functional split at the Iuh interface, between the HNB and the HNB-GW. The new functions identified in the previous section are indicated in blue.
	Function
	UTRAN
	CN

	
	HNB
	HNB-GW
	

	RAB management functions:
	
	
	

	RAB establishment, modification and release
	X
	X
	X

	RAB characteristics mapping Iu transmission bearers
	
	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

	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
	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
	X

	Handover and Relocation
	
	
	

	  Inter RNC hard HO, Iur not used or not available
	X
	ffs
	X

	  Serving RNS Relocation (intra/inter MSC)
	
	
	X

	  Inter system hard HO (UMTS-GSM)
	X
	
	X

	  Inter-HNB handover
	X
	X
	

	Inter system Change (UMTS-GSM)
	X
	ffs
	X

	Paging Triggering
	
	
	X

	GERAN System Information Retrieval
	X
	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
	X

	Data Volume Reporting
	X
	
	

	UE Tracing
	X
	X
	X

	Location reporting
	X
	X
	X

	
	
	
	

	Iu / Iuh Co-ordination functions:
	
	
	

	Paging co-ordination
	X
	X
	X

	NAS Node Selection Function
	X
	X
	

	MOCN Rerouting Function
	
	X
	X

	
	
	
	

	MBMS functions
	X
	X
	X

	MBMS RAB Management
	X
	X
	X

	MBMS UE Linking Function
	X
	X
	X

	MBMS Registration Control Function
	X
	X
	X

	MBMS Enquiry Function
	X
	X
	X

	
	
	
	

	HNB Security
	X
	X
	ffs

	
	
	
	

	HNB control
	
	
	

	HNB-GW Discovery
	X
	X
	

	HNB Registration
	X
	X
	

	
	
	
	

	UE Registration 
	X
	X
	

	
	
	
	

	Iuh link Management functions:
	
	
	

	Connectionless procedures handling
	X
	X
	

	Connection-oriented procedures handling
	X
	X
	

	
	
	
	

	Iuh user-plane Management functions:
	
	
	

	User plane transport bearer handling
	X
	X
	

	
	
	
	


Table 1: Iu / Iuh functional split
3 Proposal

The proposal is to discuss the architecture described in this document and capture it in TR R3.020 and TR 25.820.
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