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1. Introduction

According to [1] in TSG-RAN Meeting #43, there are requirements for handover between 3G HNBs and handover between LTE HeNBs. Since HNB GW is mandatory in 3G HNB architecture, it’s possible for the HNB GW to assist Handover procedures.
This contribution aims to discuss Handover procedure between HNBs.
2. Discussion

Since HNB supports RNC like functions[2] and O&M provisions different HNB-RNC-ids to HNBs[3], HANDOVER procedure between HNBs is Relocation procedure(across different RNCs). According to Relocation procedure, there are several solutions to handle the procedure between HNB and HNB GW, between HNB GW and CN. 
Solution1: Inherit the Relocation procedure of RANAP protocol.
The RANAP messages are transferred by RUA between HNB and HNB GW.
Solution2: Inherit the ENHANCED Relocation procedure of RNSAP protocol.
This solution needs the source HNB to judge whether the source HNB and target HNB are connected to the same HNB GW. The source HNB may obtain the information by its neighbor cell list, or maybe by the measurement information provided by the UE. If the source HNB find source and target HNB are connected to the same HNB GW, it will initiate the ENHANCED Relocation procedure. And the RNS procedure will be handled between the source and target HNBs through the HNB GW they are connected. The procedure is the same as Iur ENHANCED relocation procedure.
Solution3: Add new message in RUA or HNBAP protocol to support Relocation procedure.
The solution requires RUA or HNBAP protocol to add new messages to support the Relocation procedure between the source and target HNB.
We think Solution3 is not compact, which add the unnecessary functions to RUA or HNBAP protocol. As described above, Solution2 is conditional, which means the source and target HNB need to be connected to the same HNB GW, and at the same time the source HNB have the ability to know this relationship. And SOLUTION1 inherits the legacy procedure and is always workable. So we prefer Solution1.
Discussion of HANDOVER inside HNB GW:

According to [2], HNB GW worked as a concentrator for the HNBs connected to it. And the information of HNBs is stored in HNB GW. For example, the CSG of a given HNB is made available to the HNB-GW via the HNBAP Registration Request message [3]. The other information may include HNB RNC id, HNB identity, cell id, UE id, UE context id, HNB access mode information, etc.
Since HNB GW has enough information of the HNBs connected to them, the HNB GW have the ability to make some judgments during the Relocation procedure, for example:
1) HNB GW can judge whether the source HNB and target HNB are connected to the same HNB GW.
2) HNB GW can judge whether the source HNB and target HNB belong to the same CSG.
With the judgments mentioned above, the HNB GW may have the ability to assist the Relocation and ACCESS CONTROL procedure, for example:
1) If HNB GW finds the source HNB and target HNB are connected to the same HNB GW, HNB GW can handle the Relocation procedure directly between the source HNB and target HNB, which means the HNB GW does not need to inform the CN until the Relocation Complete message is sent to CN. This procedure is the same as the ENHANCED Relocation procedure of RNSAP, and X2 HANDOVER in LTE system. At the same time, it’s convenient for HNB GW to do some ACCESS CONTROL works, e.g. if the UE’s access to target HNB is non-CSG access, HNB GW can perform the ACCESS CONTROL directly.
2) If HNB GW finds the source HNB and target HNB are connected to the same HNB GW, and more particularly the source HNB and target HNB belong to the same CSG, then HNB GW will recognize there’s no need to perform ACCESS CONTROL for the UE’s access to the target HNB. The scenario of the neighbour CSG cells in the same CSG could be, for example in the big enterprise, campus, and shopping mall.
Handover procedure inside HNB GW by RANAP
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Figure1: Handover procedure inside HNB GW by RANAP
Figure 1 illustrates handover procedure inside HNB GW. The procedure includes the following steps:
Note: The RANAP message between HNB and HNB GW are transferred by RUA protocol.
1. The UE in connected mode sends measurement report to HNB, HNB decides whether to initiate a handover or not.

2. The source HNB sends the RANAP: Relocation Required message to the source HNB GW. 
3. The HNB GW should make the decision according to the HNB information stored in the HNB GW.
a) If the source HNB and target HNB are in the different HNB GWs, the HNB GW will deliver the RANAP message to the CN. The subsequent procedure will transfer to the target HNB GW and follow most of the legacy RANAP relocation procedure. The Access control of UE and the addressing of target HNB GW are not discussed in this proposal.
b) If the source HNB and target HNB are in the same HNB GW but there’re some needs to inform the CN, for example access control based on CSG etc, the HNB GW will exchange message with the CN. After that, the procedure will go to 3.c). This procedure can be performed by the RANAP message, which may add some new cause IE (in legacy RANAP message) to inform the CN that it’s a RELOCATION procedure inside HNB GW.
c) If the source HNB and target HNB are in the same HNB GW, the HNB GW will send RANAP: Relocation Request message to the target HNB.
4. RAB connection is established between the target HNB and the CN.

5. The target HNB sends the RANAP: Relocation Acknowledge message to the HNB GW as a response.
6. The HNB GW sends the RANAP: Relocation Command message to the source HNB.
7. The source HNB communicates with the UE in RRC message.
8. The source HNB then sends the RANAP: SRNC context transfer message to the HNB GW.
9. The HNB GW transfers the RANAP: SRNC context transfer message the target HNB.
10. The target HNB then detects the UE.
11. The target HNB sends the RANAP: Relocation Detect message to the HNB GW.
12. The UE communicates with the target HNB in RRC message.
13. The target HNB sends the RANAP: Relocation Complete message to the HNB GW.
14. The HNB GW then transfers the RANAP: Relocation Complete message to the CN.
15. The CN updates the PDP context.
16. The IU connection is released between the source HNB and the HNB GW.
The Handover procedure between 3G HNBs described in Figure1 handles the Relocation procedure between source and target HNBs. The HNB GW makes some judgments to assist RELOCATION and ACCESS CONTROL procedure. The method mentioned above inherits the legacy procedure and reduces the messages to the CN node as much as possible.
3. Conclusion and Proposal

In this contribution, several solutions for Handover procedure between 3G HNBs are discussed.
Solution1: Inherit the Relocation procedure of RANAP protocol.
Solution2: Inherit the ENHANCED Relocation procedure of RNSAP protocol.
Solution3: Add new message in RUA or HNBAP protocol to support Relocation procedure.
We prefer Solution1, which inherits the legacy procedure and is always workable.
Then this proposal provides the Handover procedure between 3G HNBs inside HNB GW by using RANAP protocol. The method can inherit the legacy procedure and reduce the messages to the CN node as much as possible.
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