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1. Introduction
This paper describes the changes proposed on the Iuh interface message flows for registering a UE in an open access HNB, reducing the number of Iuh message exchanges on that interface.

This results in reduced signalling delays and faster UE connection with the core in comparison with closed access mode systems.
2. Problem description
In Rel-8, whenever UE access the HNB for the first time, HNB performs the HNBAP UE registration Procedure with HNB-GW. 
This procedure serves two purposes: namely UE access-control and UE-Context creation for RANAP messages  transfer between the HNB and the HNB-GW. 
Apart from emergency calls, the registration message should contain the Permanent-UE-Identity for Pre-Release 8 UEs and it may contain any temp-UE Identity for UE (and HNB RAN) supporting CSG.

UE context can be released via HNBAP UE Deregistration procedure or after time out.

When operating in open access mode, every UE can access the HNB RAN. Thus, within this access mode, HNBAP UE Registration procedure would be only required for assigning a UE context.
In order to reduce the number of messages exchanged on Iuh when in open access mode, it is proposed to create the UE context as part of the RUA Connect Procedure. As per this proposal, the current RUA CONNECT message is modified to include a conditional UE-Id, namely the UE-Id is only sent in the RUA CONNECT message if the cell is in open mode.  The HNB-GW will assign the Context to HNB for this UE replying with a new message RUA CONNECT RESP.  This procedure could be also achieved by defining a new RUA CONNECT REQUEST message and therefore a new procedure including the CONNECT REQUEST and CONNECT RESPONSE messages.
Below the solution adopting a modified version for the CONNECT message is presented.
Message sequence chart (TS 25.467)
Following is the proposed message sequence when UE accesses an Open-Access HNB for the first time.
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2. RRC Initial Direct Transfer (e.g. LU Request,...)

1. RRC Connection Est. UE identity, UE Rel, UE Cap, .. 

3. Connect-Req (UE-Identity,Initial UE Message, .. )

5. SCCP CC

7. Continue with NAS procedure

6 Connect-Res (UE-Identity,Context-Id .. )

4. SCCP CR


1. Upon camping on the HNB, the UE initiates an initial NAS procedure (e.g. LU Procedure) by establishing an RRC connection with the HNB. 

2. The UE then transmits a RRC Initial Direct Transfer message carrying the initial NAS message (e.g. Location Updating Request message) with some form of UE identity. 

3. The Open Access HNB sends RUA CONNECT REQ message carrying UE-Identity, CN-Domain-Id and optionally RANAP Initial UE Message to HNB-GW. This message requests HNB-GW to assign Context-ID for the connected UE.  
Note:
When connecting the same UE to the second CN-Domain, HNB shall use the same context-Id assigned for the first CN domain and the Rel.8 unacknowledged RUA CONNECT message

4-6.  HNB-Gateway will setup the Iu-Signalling with CN and sends back the UE-Context-ID to UE in RUA CONNECT RES message.  

Note:
If the RUA- CONNECT REQ message cannot be accepted by HNB-GW due to overload or any other reasons (e.g. failure in establishing the paired SCCP connection with the core), RUA CONNECT Connect-RES with Result as Success/Failure and cause value indicating the Failure-Cause will be sent to HNB
7. HNB shall continue with remaining procedure through RUA Direct transfer messages with the assigned context-Id. 

The UE Context will be implicitly released in the HNB RAN on release of last CN Domain RUA Connection of that UE.
New RUA messages (TS 25.468)
Following two new RUA messages are proposed:

CONNECT-REQ 
This message is sent by the HNB to the HNB-GW to establish a signalling connection and carry a RANAP message.

Direction: HNB ( HNB-GW 
	PARAMETER
	PRESENCE
	RANGE
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1
	
	YES
	reject

	CN Domain ID
	M
	
	9.2.6
	
	YES
	reject

	UE-Identity
	M
	
	9.2.17
	
	YES
	reject

	Intra Domain NAS Node Selector
	O
	
	9.2.4
	
	YES
	ignore

	Establishment Cause
	M
	
	9.2.3
	
	YES
	reject

	RANAP Message
	O
	
	9.2.5
	
	YES
	reject


CONNECT-RES 
This message is sent by the HNB-GW to the HNB to establish a signalling connection and a context to a UE.
Direction: HNB-GW ( HNB 
	PARAMETER
	PRESENCE
	RANGE
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1
	
	YES
	reject

	UE Identity
	M
	
	9.2.17
	
	YES
	reject

	CN Domain ID
	M
	
	9.2.6
	
	YES
	reject

	Result
	M
	
	TBD
	Success/Reject
	YES
	reject

	
	
	
	
	
	
	

	Context-ID
	C
	
	9.2.2
	
	YES
	reject

	C: conditioned to the Result content


3.
Advantages of the Proposed Solution
The proposed changes provide the following advantages:
· Additional delay in executing the NAS Identification procedure with UE to obtain the Permanent-NAS-Id is avoided.

· UE call-setup time can be reduced as the RANAP Initial UE message reaches the HNB-GW faster.

· UE context can be released automatically upon last signalling connection release.

· Failure in the Iu signalling connection establishment with the core, can be communicated faster to the HNB

4.
conclusion
It is proposed to skip the HNBAP UE (De-)Registration procedure in  Open Access HNBs, and to reuse the existing RUA COPNNECT and a new RUA CONNECT RESPONSE message for allocating the UE context.
This proposal can be also applied for the emergency call handling in Rel-8 HNBs, as the system behaviour for emergency calls in closed access is similar to that in open-access mode.
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