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1 Introduction
Which network element terminates the intra HNB-GW HO signalling and the procedure were discussed at latest RAN3 meeting [1, 2, 3]. As a results of offline email discussion [64#04 and 64#05], most companies agree terminating the intra HNB-GW HO signalling at HNB-GW to reduce the overhead of CN and the signalling delay associated with the handover. 

However, whether RANAP procedure or RNSAP procedure should be used is still an open issue. In this contribution, it compares the RANAP and RNSAP procedures and discusses the access control for intra HNB-GW handover. 
2 Discussion
2.1 Comparing the RANAP and RNSAP procedures

RANAP Procedure

The RANAP relocation procedure is used for inter RNS handover in macro network. The same procedure can be used for intra HNB-GW handover. The handover signalling is terminated at HNB-GW. The below figure illustrates the RANAP procedure for intra HNB-GW handover.
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Figure1: intra HNB-GW handover procedure (RANAP, UE connected to one CN domain)
1. The Source HNB sends the Relocation required message to HNB-GW.

2. The HNB-GW checks the target HNB address. If it is an intra HNB-GW handover, HNB-GW will send Relocation required message to target HNB. 

3. The target HNB accepts the handover by sending the Relocation Request Acknowledge message to HNB-GW.

4. The HNB-GW sends the Relocation Command message to Source HNB.

5. The Source HNB sends a RRC message to indicate UE performing handover.

6. The UE sends a RRC complete message to Target HNB.

7. The target HNB sends Relocation Complete message to HNB-GW.

8. The HNB-GW initiates the Iu Release procedure to release the resource of Source HNB.

RNSAP Procedure

The RNSAP enhanced relocation procedure is used for inter RNS handover (with Iur support) in macro network. The intra HNB-GW handover can use this procedure while the RNSAP messages forward by HNB-GW. The below figure illustrates the RNSAP procedure for intra HNB-GW handover.
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Figure2: intra HNB-GW handover procedure (RNSAP)
9. The Source HNB selects the handover procedure according to the target HNB address.

10. The Source HNB sends the Enhanced Relocation Required message to the HNB-GW.

11. The HNB-GW forwards the Enhanced Relocation Required message to the target HNB.

12. The target HNB accepts the handover by sending the Enhanced Relocation Response message to the HNB-GW.

13. The HNB-GW forwards the Enhanced Relocation Response message to Source HNB.

14. The Source HNB sends a RRC message to indicate UE performing handover.

15. The UE sends a RRC complete message to the Target HNB.

16. The target HNB sends Enhanced Relocation Complete message to the HNB-GW.

17. The HNB-GW sends Enhanced Relocation Complete confirm message to the target HNB.

18. The HNB-GW initiates the Iu Release procedure to release the resource of the Source HNB.

Comparison
Below table compares the RANAP procedure and the RNSAP procedure. 
Table1: RANAP Solution and RNSAP solution comparison
	Axis
	RANAP Solution
	RNSAP Solution

	CN involvement
	No 
(
	No 
(

	Signalling Overhead
	Separated signalling for PS domain and CS domain, a little more signalling than RNSAP solution for CS+PS handover. 
(
	Combined signalling for both PS domain and CS domain. 
(

	Network Elements impact
	Only needs some update for HNB-GW.
(
	The HNB and the HNB-GW are both needed to be updated
(

	Source HNB procedure select required or not?
	Not required. Same procedure for intra GW handover and inter GW handover.

(
	Required. RANAP for inter HNB-GW and RNSAP for intra HNB-GW. A new mechanism to inform the source HNB about the address and capability of target HNB need be added.
(

	Architecture Impact
	No need change current architecture 

(
	HNB and HNB-GW support RNSAP protocol stack. This will introduce additional complexity for the HNB system.
(


To simple the specification and implementation, it proposes:
Proposal 1: Existing RANAP messages are used for intra HNB-GW handover without CN involvement.
2.2 Access control
Concern the intra HNB-GW handover, there are four scenarios.
· From a CSG cell to a CSG cell

· Intra CSG

· Inter CSG

· From a Hybrid/Open cell to a CSG cell

· From a CSG cell to a Hybrid/Open cell

· From a Hybrid/Open cell to a Hybrid/Open cell

For intra CSG handover, the following agreement is reached. (email discussion [64#04])

Access control is implicit due to source and target being intra-CSG (check performed by the GW without CN involvement)
For handover to a hybrid/open cell, the network needs not to perform access control as a hybrid cell allow any UE to access. We believe the same access control for intra CSG handover should be applied.

Access control is implicit due to target is a hybrid cell (check performed by the GW without CN involvement)

For handover from a hybrid/open cell to a CSG cell, the network needs to perform access control regardless intra CSG or inter CSG handover. The access control may perform by HNB-GW or CN. As HNB-GW may have (or stored) the UE CSG membership information, we propose:
Access control performs by GW for handover from hybrid cell to CSG cell without CN involvement.

There is no conclusion whether support inter CSG handover or not in R9 time frame. If support, the same access control for handover from hybrid cell to CSG cell should be applied.

Access control performs by GW for inter CSG handover without CN involvement.

Proposal 2: Access control is performed by HNB-GW for intra HNB-GW handover.
3 Conclusion and Proposal
It is proposed to agree the proposals in section 2 as the way forward for intra HNB-GW handover:
Proposal 1: Existing RANAP messages are used for intra HNB-GW handover without CN involvement.
Proposal 2: Access control is performed by HNB-GW for intra HNB-GW handover
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