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1 Introduction
In last meeting, the priority of use cases of enhanced mobility between HNB and macro network was discussed and agreed in [1]. Considering the frequent indoor and outdoor change, which will cause frequent handover between HNB and Marco, the enhanced SRNS relocation between HNB and macro network can reduce the signalling load of the core network and shorten the handover. All three cases of the enhanced SRNS relocation from Marco to HNB were set priority 1 in last meeting. In this paper, the issues for supporting the enhance mobility from Marco to HNB are discussed.
2 Discussion
In enhanced SRNS relocation procedure between two macro cells, the source RNC will send the enhanced relocation request message directly to the target RNC to initiate the procedure. So the direct interface: Iur between two RNC is necessary in this procedure.

Considering the enhanced SRNS relocation procedure from the RNC to the HNB, the enhanced relocation request initiated by the source RNC or HNB will be sent to the target side without routing to the CN node. There are two ways to route this message: the message will be sent directly between the HNB and RNC; or it will be sent through the HNB-GW to each other. Then there are two architectures to support the two solutions: a direct interface between HNB and RNC; or an interface between HNB and RNC through HNB-GW.

2.1 Architecture
· A Direct interface between HNB and RNC
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Figure 1 A direct interface between HNB and RNC.
This architecture has many problems:
· The number of the HNB in a macro cell is large. When a HNB powers on, the RNC has to handle the interface establishment or destroy, which is a big change for Marco. 
·   The transport layer of the HNB and RNC are different: ATM option is not available in HNB aspect, which may need some update on transport layer for existing RNCs.
As Marco RNC has successfully deployed, it is better to minimize the impacts on Marco for the enhancements. Then the direct interface option should not be considered.
· An Interface between HNB and RNC through HNB-GW

In R10, a direct interface between HNBs is introduced to support soft handover and enhanced mobility between HNBs. The GW proxy solution is one of the options of the direct interface. It seems easy to extend this solution to support enhancement motility between HNB and macro network. The Iur interface can be reused between HNB-GW and RNC.
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Figure 2 An Interface between HNB and RNC through HNB-GW
The solution is designed to insure the minimization impacts on macro for the enhancements and the RNC only see the HNB-GW as a normal RNC. The detail solution is listed below:
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Figure 3 HNB and RNC access network reference model
And all the HNB share the same RNC ID if they connect to the same GW. The HNB-GW is a virtual RNC from the marco RNC point of view. The HNB connecting to the HNB-GW looks like one cell controlled by the virtual RNC ”HNB-GW”. The Iur interface between HNB-GW and RNC is established in advance like the Iur interface between RNCs. 
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Figure 4 the protocol stack of the direct interface between HNB and RNC through HNB-GW
The HNB-GW shall do some special treatment for the messages transferring between the HNB and the RNC.

There are two kinds of RNSAP messages: connection oriented messages and connectionless messages.

If the RNSAP messages are connection oriented, the HNB-GW only route these messages without extra handling, which will connect the two tunnels for the UE: the signalling connection between HNB and HNB-GW via RNA, and the signalling connection between HNB-GW and RNC via SCCP signalling connection. The HNB-GW has to associate the S-RNTI, D-RNTI, SCCP connection ID and the context ID for a UE.
If the RNSAP messages are connectionless messages, the HNB-GW should terminate the procedure..
In the direct interface establishment procedure, the procedure is similar with the Iurh interface through HNB-GW establishment: there are two steps to establish the direct interface: the Iur interface establishment by configuration as Marco, and the Iurh established between HNB and HNB-GW (may need some update on current specification). The impact on the RNC is minimized.

Proposal 1: An Interface between HNB and RNC through HNB-GW should be introduced to support enhanced SRNS relocation between RNC and HNB.

2.2 Enhanced mobility from macro network to HNB
This procedure shall be CN involved, because the charge policy in HNB cell and macro cell is different. Also the anchor of the User Plane is changed. The anchor will be changed between the RNC and HNB-GW. The CN has to be informed this change to update the UP data transmission. It is different to the intra-GW inter-HNB mobility that the anchor node, the HNB-GW, is not changed after handover. But in this scenario, the CN has to be involved to the UP and CP switching during the handover.
Proposal 2: The enhanced SRNS relocation between Marco and HNB should be CN involved.
Macro-> open HNB

In this scenario, the procedure uses enhanced SRNS relocation through direct interface between Macro and HNB. 

[image: image5.emf]UE RNC

1. RNSAP Enhanced Relocation Request

2. RNA Connect (RNSAP 

Enhanced Relocation Request)

7. RRC RB Reconfiguration

HNB

HNB-GW

CN

3. RNA Direct Transfer (RNSAP 

Enhanced Relocation Response)

4. RNSAP Enhanced Relocation Response

5. RNSAP Relocation Commit

6. RNA Direct Transfer 

(RNSAP Relocation Commit)

Detect UE Sync

8. RRC RB Reconfiguration Complete

9. RUA Connect (RANAP Enhanced 

Relocation Complete Request)

10. RANAP Enhanced Relocation 

Complete Request

12. RUA Direct Transfer (RANAP 

Enhanced Relocation Complete Response)

11. RANAP Enhanced Relocation 

Complete Response


Figure 5 Enhanced SRNS relocation from macro to HNB
Macro-> hybrid HNB

In this scenario, the CN involved enhanced SRNS relocation procedure through direct interface is used and membership verification is necessary.

All the UE have right to access the hybrid HNB cell, but there will be different treatment for member and non-member in the target hybrid HNB. In Figure5, the target HNB can accept the UE as non-member UE when it received the Enhanced Relocation Request in step 2. After relocation, in step 10 and 11 the CN can inform the target HNB the member status of the UE or in later procedure. Then the target HNB can reconfigure the UE based on it’s truly membership status. Or a new procedure for membership verification in this procedure should be introduced and discussed.
Macro-> Closed HNB

In this scenario, the access control procedure is necessary. To minimize the impact on Marco, it is better for the target side to perform the access control instead of the source RNC. In addition, the access control for non-CSG UEs can only be performed in the HNB-GW. The target side should make sure that the UE has the right to access the cell before accepts the relocation request. Otherwise, it may cause call drop for the UE after handing over the target HNB cell when the UE finally has no right to access it.
3 Conclusion

Considering the discussion above, it is proposed RAN3 to agree following proposals:
Proposal 1: An Interface between HNB and RNC through HNB-GW is introduced to support enhanced SRNS relocation between RNC and HNB.
Proposal 2: The enhanced SRNS relocation between RNC and HNB should be CN involved.

Proposal 3: To capture the section 2 in [2] for further pros and cons discussion on solutions.
4 Reference

[1] R3-112312 Text Proposal for Usecases for UMTS and LTE
[2] 3GPP TR 37.803, UMTS and LTE; Mobility Enhancements for H(e)NB
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