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1.
Introduction
The issues regarding further HeNB mobility enhancement were discussed in last two meeting. The highest priorities were given to the following use cases: 
a.) The mobility from Macro eNB to open/hybrid HeNB
b.) The mobility from open/hybrid HeNB to Macro eNB

c.) The mobility from open/hybrid HeNB to hybrid HeNB
In this paper, one issue  of the mobility enhancement from HeNB to Macro eNB will be analyzed.
2.
Discussion
2.1 Architecture
One of the most popular architectures is HeNB GW based solution for the mobility enhancement, in which the X2 connection between HeNB and Macro eNB is through the HeNB GW as shown in Fig.1. This scheme is introduced mainly to reduce the number of SCTP connections at the MME in the situation of a large number of HeNBs deployment. Therefore, it is fit for the scenario of big shopping mall or campus, in which a large amount of HeNBs exist.
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Fig. 1. Architecture for Rel-11 HeNB mobility enhancement.
2.2.2 UE Context Release
UE Context Release was a hot issue in Rel-10. The problem is how to release the unnecessary UE context in HeNB GW when UE moves out to another HeNB which is not served by the same HeNB GW. Through many discussions, the HeNB initiated S1 based UE CONTEXT RELEASE REQUEST message is applied in X2 handover procedure, which follows the X2 based UE CONTEXT RELEASE message received by source HeNB from target HeNB. 

Basically, it is not good to get additional S1 message to be involved in the X2 handover procedure. Therefore, it is better to reconsider this again when Rel-11 X2 handover is discussed. 
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Fig. 3. Possible Architecture for Rel-11 HeNB mobility enhancement (indirect X2 interface).

The typical Rel-11 HeNB architecture is shown in Fig. 2. For the mobility enhancement from HeNB to Macro eNB, for example, the mobility of UE1 as shown in Fig. 3, the same problem exists in HeNB GW as Rel-10. For more details, it is described as follows. UE1 currently served by HeNB1 is supposed to move to Macro eNB2. The UE context (for example, eNB UE X2 AP ID) release in the HeNB GW should be investigated. The difference between the issue here and Rel-10 is that the X2 interface goes through HeNB GW, while it is not in Rel-10. The X2 based UE CONTEXT RELEASE message is sent from target Macro eNB2. When HeNB GW receives this message, it may forward it to the source HeNB1 if the Rel-10 scheme is applied. Then the source HeNB1 initiates the S1 based UE CONTEXT RELEASE REQUEST message, which is sent to HeNB GW. At receiving this message, the HeNB GW would release the corresponding UE context.  From the description above, it can be seen that the procedure is very complex. In Rel-10, the reason that we adopted the S1 based UE CONTEXT RELEASE REQUEST message sent from source HeNB to HeNB GW is that there doesn’t exist any message going to HeNB GW.  However, in Rel-11 the X2 based UE CONTEXT RELEASE message first arrives at HeNB GW. Therefore, it is necessary to re-consider the existing procedure in Rel-11. 
For the other scenario, i.e., the mobility from Macro eNB to HeNB, the same problem exists. For example, on the mobility of UE2 from Macro eNB1 to HeNB2 as shown in Fig. 3, the UE context release in the HeNB GW should be also be investigated.
Based on the analysis above, the following proposal is suggested to RAN3.
Proposal 1) For the mobility enhancement between Macro and Hybrid HeNB, it is suggested to discuss and consider the optimization for the UE context release in the typical Rel-11 deployment scenario.
Proposal 2) The issue should be identified and captured in TR 37.803.
3. Conclusions
In this paper, the mobility enhancement between Macro eNB and HeNB was discussed. The following proposal is suggested to RAN3:
Proposal 1) For the mobility enhancement between Macro and Hybrid HeNB, it is suggested to discuss and consider the optimization for the UE context release in the typical Rel-11 deployment scenario.
Proposal 2) The issue should be identified and captured in TR 37.803.
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