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1 Introduction

Several solutions for the issue that the UE contexts in the source HeNB GW cannot be released in the outbound X2 handover procedure had been discussed at the RAN3#71 meeting [1][2]. RAN3 has reached the consensus that the source HeNB shall trigger this release procedure [3]. Therefore, two way forwards were presented and further discussion is needed:
1. source HeNB sends UE CONTEXT RELEASE REQUEST message to (source) HeNB GW, which releases the UE context
2bis. source HeNB sends new message to (source) HeNB GW, which releases the UE context
In this contribution, we propose the recommended way forward and provide further optimization for UE context release in HeNB GW.
2 Discussion

When the source HeNB under a HeNB GW relocates UE via the X2 handover procedure to the target HeNB which is not served by the same HeNB GW, the source HeNB GW shall notify the source HeNB GW to release the UE context concerned.
2.1 Reuse the UE CONTEXT RELEASE REQUEST message
Our standpoint is that the way used by the source HeNB to notify the source HeNB GW shall reuse the existing S1 procedure as much as possible. Since the problem originates from the introduction of X2 connection between HeNBs, it is undesirable to define a new signalling procedure to handle this side effect, especially considering that this new investment has no other gains.

Proposal 1: RAN3 is kindly requested to agree on that the source HeNB shall reuse the UE CONTEXT RELEASE REQUEST message for notifying the source HeNB GW to release the UE context concerned.
Nevertheless, the HeNB GW needs more information to differentiate this release request scenario from other cases. Following the principle that minimum impact on existing S1 interface should be introduced, it is preferable to define a new cause value for this purpose than to introduce a new IE.
Proposal 2: It is proposed to define a new cause value in the UE CONTEXT RELEASE REQUEST message for the HeNB GW to differentiate the release request scenario concerned from other cases.
For the details of the proposed processing steps, the co-sourced stage-2 and stage-3 CRs are provided [4]
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[5].
2.2 Further optimization for UE context release in HeNB GW
Based on the proposed way forward in Section 2.1, further considerations about the processing overhead in the network are discussed in the sequel.
According to TS 36.300, the HeNB GW shall be capable of supporting a large number of HeNBs:
· The E-UTRAN architecture may deploy a Home eNB Gateway (HeNB GW) to allow the S1 interface between the HeNB and the EPC to support a large number of HeNBs in a scalable manner.[6]
On the other hand, it is reasonable to assume that geographically adjacent HeNBs should be managed by the same HeNB GW.
Given the above assumptions, it can be concluded that:
Observation 1: For the HeNBs connected to the same HeNB GW, the majority of X2-based HOs should be intra-GW HOs.
Considering that the source HeNB sends notification to the source HeNB GW at each successful X2 handover procedure regardless of the type of HO (intra-GW or outbound-GW HO), and noting that the amount of the HeNBs managed by the HeNB GW could be significant, we conclude that:

Observation 2: The additional overhead caused by unnecessary UE context release requests initiated by source HeNB during intra-GW HO procedure can not be neglected and should be minimised.
Based on the aforementioned observations, it is desirable that the source HeNB shall only send the notification in the outbound X2 handover to the source HeNB GW, so that the signalling overhead and processing load can be greatly reduced.
Proposal 3: The additional overhead introduced by the unnecessary UE context release requests shall be minimised, and further optimization to the baseline solution shall be considered.
To further optimize the baseline solution, the HeNB shall be aware of the outbound-GW HO scenario. In other words, at least the following information needs to be provided to the source HeNB:

· whether itself is connected to HeNB GW, and

· whether the X2-based HO is targeting at a HeNB not connected to the same HeNB GW.
To fulfil the first requirement, the HeNB GW shall inform its HeNBs about the existence of itself during the S1 Setup procedure. It is recommended that the HeNB GW informs the HeNB its Global eNB ID as its Global HeNB GW ID, since Global eNB ID is globally unique and can also be utilized by the HeNB to identify the other use case, namely whether the X2-based HO targets a HeNB not connected to the same source HeNB GW. 

For recognition of the second use case, the HeNB which receives a Global HeNB GW ID shall also forward it to the peer-side HeNBs during the X2 Setup procedure. Thus, the HeNB under HeNB GW can compare its stored Global HeNB GW ID with the one sent from its peer HeNB via X2 interface. If these IDs are identical, it means that both HeNBs are connected to the same HeNB GW. In this case, if the X2-based HO originated from a source HeNB to its peer target HeNB, the source HeNB will not initiate the UE context release request to the HeNB GW.
Besides the benefits offered, the implementation efforts and operational overhead of the proposed solution are evaluated as following:
· There is minimum extra effort in the network planning and deployment phases in terms of setting its Global HeNB HW ID as its Global eNB ID, since HeNB GW would have been readily assigned a Global eNB ID for  establishing S1 connection anyway, regardless of the discussed outbound X2 HO scenario;

· The S1 Setup Response, the X2 Setup Request and the X2 Setup Response messages shall be extended to accommodate the optional Global HeNB GW ID IE;
· The overhead of delivering the Global HeNB GW ID IE exists only when a HeNB sets up an S1 or X2 connection;

· The internal processing overhead in source HeNB is much lower than that inflicted by frequently sending UE context release requests to HeNB GW.
Therefore, we propose that the above-discussed optimization shall be adopted for complementing the baseline solution of UE context release in the source HeNB GW. The corresponding stage-2 and stage-3 CRs based on the proposed method are provided in [7]
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Proposal 4: RAN3 is kindly requested to agree on the optimization discussed in Section 2.2 as a complement to the baseline solution of UE context release in the source HeNB GW.
3 Conclusion

In this contribution, we have discussed the way forward for solving the UE context release issue, and proposed that the source HeNB shall reuse the UE CONTEXT RELEASE REQUEST message as the resolution. Furthermore, we also presented our optimization suggestion for the baseline solution. We suggest that RAN3 agrees on the following proposals:
Proposal 1: RAN3 is kindly requested to agree on that the source HeNB shall reuse the UE CONTEXT RELEASE REQUEST message for notifying the source HeNB GW to release the UE context concerned.

Proposal 2: It is proposed to define a new cause value in the UE CONTEXT RELEASE REQUEST message for the HeNB GW to differentiate the release request scenario concerned from other cases.
Proposal 3: The additional overhead introduced by the unnecessary UE context release requests shall be minimised, and further optimization to the baseline solution shall be considered.
Proposal 4: RAN3 is kindly requested to agree on the optimization discussed in Section 2.2 as a complement to the baseline solution of UE context release in the source HeNB GW.
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