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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. In the email discussion #04 after RAN3#64 meeting, different cases are discussed for the handover between H(e)NBs. But some decisions still need to be made.

This contribution aims to discuss handover between H(e)NBs.
2 Discussion
In the email discussion #04 "Termination of HO signalling at GW" after RAN3#64 meeting, most of the handover cases between H(e)NBs are discussed.

HNB CASES

For HNB, there may be several cases as follows,

1) Intra-GW and Intra CSG, several agreements have been made.
a) Use HO signaling between source and target HNB without CN involvement
b) Use HO signaling (intra GW) with existing RANAP/RNSAP messages (exact messages TBD)
c) Access control is implicit due to source and target being intra-CSG (check performed by the GW without CN involvement)
2) Intra GW and Inter CSG, and the question is whether this needs to be supported in R9 timeframe. Two options for this case is,

a) CN involved handover, which means CN performs access control
b) CN not involved handover
i. GW performs access control, need for new message or extension of existing RANAP messages so that the GW has allowed CSG List
ii. New RANAP Message to CN to allow CN to perform access control
3) Inter-GW (Intra CSG or Inter CSG), and the question is whether this needs to be supported in R9 timeframe.

For case 1) Intra-GW and Intra CSG, several principles have been agreed by all. But for the bullet a), some exact HO messages need to be defined. There may be 2 options, RANAP or RNSAP message. 

The RNSAP message’s benefit is there’s no need for the HNB GW to terminate the RANAP message but to decode the RNSAP message only. But the drawback is introducing a new protocol to HNB GW and HNB, which will increase the complexity of HNB GW and HNB.

The RANAP message’s drawback is the HNB GW needs to decode all the RANAP message and distinguish the HO message from the others. But it’s possible to introduce a new IE to the RUA message which carries the RANAP message. It can be defined as "GW Processing Indicator", which informs the HNB GW to decode the RANAP message when there’s HO information contained. Then the problem’s been solved without introducing any new protocol.
Proposal 1: Introduce a new IE to the RUA message which carries the RANAP. Then the HNB GW can distinguish the HO message from the others.

For case 2) Intra-GW and Inter CSG, first we prefer this case to be supported in R9 for the flexibility of implementation. For example since the corporate environment needs to be supported by H(e)NB[2][3], the handover between H(e)NBs belong to different CSGs for different departments is needed.

Proposal 2: Intra-GW and Inter CSG case of HNB should be supported in R9 for the flexibility of implementation.

For case 2) there’re 2 options, CN involved handover or CN not involved handover. We prefer CN not involved handover because it will reduce the messages sent to the CN and decrease the latency. 

Then when it comes to the 2 options of CN not involved handover, GW performs access control or New RANAP Message to CN for access control. The first option needs the CN to send the UE allowed CSG List to the GW every time when the UE registers. It will cause data redundancy and unnecessary data transfer, for example when the UE never handover during its connecting period. The second option needs to introduce a new RANAP message to CN for access control, but it only happens when the UE needs to handover to another HNB. Therefore we prefer the second option of CN not involved handover, New RANAP Message to CN for access control.

Proposal 3: To reduce the messages and latency, CN not involved handover is preferred for Intra GW and Inter CSG case.

Proposal 4: For CN not involved handover, to reduce unnecessary data redundancy and data transfer, New RANAP Message to CN for access control is preferred.

For case 3) Inter-GW (Intra CSG or Inter CSG), we prefer this case should not be supported in R9 timeframe. As we know most cases of Handover between HNBs are in the corporate environment, which means HO between HNBs is unnecessary in the home environment for the standalone HNBs. In the corporate environment, it’s obvious that the HNBs are in the close-by geographical position and can be provisioned to the same HNB GW. On the other hand, the inter-GW HO which means the HO procedure between different HNB GWs across the CN, will cause large load and latency. And the avoiding of the Inter-GW case will reduce the signalling to the CN, and decrease the load and latency between the UTRAN and CN. Therefore we prefer there’s no need to support the Inter-GW case in R9 timeframe.

Proposal 5: Since the intra GW deployment can be realized in HO between HNBs, to decrease the handling load and latency, we prefer there’s no need to support the Inter-GW case in R9 timeframe.

HeNB CASES
1) Intra CSG
a) If a GW is in place and the HO is Intra GW, use HO signaling between source and target HNB without CN involvement
2) Inter CSG, and the question is whether this needs to be supported in R9 timeframe.
In case 2) inter CSG for the same reason as the proposal2 of HNB case, inter CSG is needed for the flexibility of implementation.
The handling of User Plane for intra-GW HO of HeNB is still FFS.
Proposal 6: Inter CSG case should be supported in R9 for the flexibility of implementation.

3 Conclusion 
In this contribution, HNB/HeNB cases of Handover between H(e)NBs are discussed. Several proposals are preferred and listed as follows.

Proposal 1: Introduce a new IE to the RUA message which carries the RANAP. Then the HNB GW can distinguish the HO message from the others.
Proposal 2: Intra-GW and Inter CSG case of HNB should be supported in R9 for the flexibility of implementation.
Proposal 3: To reduce the messages and latency, CN not involved handover is preferred for Intra GW and Inter CSG case.

Proposal 4: For CN not involved handover, to reduce unnecessary data redundancy and data transfer, New RANAP Message to CN for access control is preferred.
Proposal 5: Since the intra GW deployment can be realized in HO between HNBs, to decrease the handling load and latency, we prefer there’s no need to support the Inter-GW case in R9 timeframe.
Proposal 6: Inter CSG case of HeNB should be supported in R9 for the flexibility of implementation.
As discussed above, we propose to reflect the above conclusions in the relevant 3GPP specifications.
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