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1 Introduction

In Rel-10, enhanced HeNB-HeNB mobility has been specified in order to operate regardless of whether a HeNB-GW is involved. One issue that was highlighted as early as RAN3 #71bis [1][2], was that if a UE is handed over via X2 from a HeNB under a HeNB-GW to a HeNB not connected to a HeNB-GW, there has to be a way for the HeNB-GW to realize that the UE has been handed over and to release its context. After thoroughly discussing the issue and evaluating several options, including whether to leave this issue to implementation [3], it was decided that explicit context release signaling by the source HeNB was the better solution to this problem [4]. This solution, however, introduces unnecessary signaling in the majority of cases. Possible fixes have been proposed and could be considered as Rel-11 optimizations [7]. In this document we would like to discuss a possible alternative to solve this issue, which might avoid unnecessary signaling. The importance of the issue might perhaps justify even reconsidering this strategy as a possible option for Rel-10.
2 Discussion
2.1 Current Behavior

According to current Stage 2, the HeNB-GW hosts the following function:

Relaying UE-associated S1 application part messages between the MME serving the UE and the HeNB serving the UE, except the UE CONTEXT RELEASE REQUEST message received from the HeNB with an explicit GW Context Release Indication. In that case, the HeNB GW terminates the S1 UE Context Release Request procedure and releases the UE context if it determines that the UE identified by the received UE S1AP IDs is no longer served by an HeNB attached to it. Otherwise it ignores the message. [8]
Let us now consider the X2 handover procedure from the source HeNB1, connected to a HeNB-GW, to the target HeNB2, connected directly to the MME.
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Figure 1 X2 handover between HeNB1 and HeNB2.

According to the current agreed behavior for Rel-10, the rough signaling flow is as follows:
1. Source and target exchange required signaling over X2;

2. HeNB2 sends PATH SWITCH REQUEST message to the MME;

3. MME replies with PATH SWITCH ACKNOWLEDGE message;

4. HeNB2 sends to HeNB1 the UE CONTEXT RELEASE message;
5. HeNB1 sends to its HeNB-GW the UE CONTEXT RELEASE REQUEST* message, containing the special IE to explicitly signal the HeNB-GW to release the UE context. The HeNB-GW shall behave according to Stage 2 above.

A major drawback with this behavior is that HeNB1 always sends the UE CONTEXT RELEASE REQUEST as in step 5. above, even when handing over via X2 to HeNB3 under the same HeNB-GW (in which case no UE context release is necessary in the HeNB-GW, so this message is unnecessary [5]

 REF _Ref307928691 \r \h 
[6]).
2.2 An Alternative: TAI-Assisted X2 Handover
We start by noticing that HeNB1 has the same TAI as its HeNB-GW. HeNB2 will most likely have a different TAI, while HeNB3, on the other hand, will have the same TAI as HeNB1.

HeNB1 will therefore be able to discriminate between the two cases (intra-HeNB-GW or extra-HeNB-GW handover) by comparing its own TAI with the one supplied by the target HeNB during the exchange of handover signaling. When the handover is toward HeNB2, HeNB1 should explicitly signal UE context release to the HeNB-GW as in step 5. above; when the handover is toward HeNB3 (and the UE context does not move out of the HeNB-GW), HeNB1 is able to determine that sending this request is not necessary.
This approach is probably impacted by the operator’s policy with respect to TAI allocation across the network; if for some reason the same TAI is reused outside of the same HeNB-GW (as currently allowed by [8]) this strategy might not be applicable, and other ways to optimize this behavior might have to be sought.
3 Conclusions and Proposal
We have discussed a possible way to avoid explicitly requesting UE context release to the HeNB-GW when the handover is between HeNBs connected to the same HeNB-GW. We believe this strategy to be quite general and applicable not only to Rel-11, but also to Rel-10. Therefore, we propose:
Proposal 1: TAI-assisted Intra-HeNB-GW X2 handover should be considered as a way to avoid unnecessary signaling in Rel-11. The corresponding Stage 2 CR is provided in [9].
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