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1 Introduction 
A new SI on further enhancements for HNB and HeNB has been approved since last RAN plenary. According to the SID [1], evaluation on benefit of X2 connection via the GW proxy for (H)eNB to HeNB mobility enhancements are needed besides evaluation on new scenarios as enhanced mobility between eNB and HeNB, inter-CSG mobility or RAN sharing. This contribution focuses on initial analysis on X2 proxy solution.
2 Discussion
Since direct X2 interface is already supported in R10, it is necessary to compare X2 proxy solution with the existed solution. To compare the potential X2 proxy solution with R10 direct X2 connection, a few aspects are analyzed below.

2.1 Impacts on Specification
During the discussion of supporting X2 handover between HeNBs in R10, X2 proxy was ruled out due to strict timeline. However, a similar X2 proxy function was approved for Relay system which was discussed in parallel. For problems caused by introducing X2 proxy, such as signaling handling or handover type determination,  stage 2 and stage 3 specification work has already been done for Relay systems. Therefore, few standardized work is left if X2 proxy is going to deploy in HeNB system.
On the other side, both direct interface and GW proxy interface are supported in UMTS HNB. Enabling similar X2 proxy in HeNB will align the UMTS and LTE solutions.

Observation 1: Supporting X2 proxy in LTE does not introduce large specification impact and aligns LTE solution with UMTS.
2.2 System Complexity and Efficiency
If X2 proxy is deployed, the HeNB supported X2 proxy is configured with only one X2 interfaces which is connected to HeNB GW. Compare with the meshed connection with direct X2 solution, this will simplify HeNB maintenance complexity as less X2 interfaces and less SCTP associations. 
On the other hand, price has to be paid for less complexity. One drawback of X2 proxy is the inefficiency on both user plane and control plane. Signaling process at HeNB GW increases time latency. User data has to be routed through HeNB GW which is not optimizing routine. Still the inefficiency is tolerable according to study in Relay system.
Observation 2: Supporting X2 proxy in LTE simplify HeNB complexity by introducing tolerable inefficiency.
2.3 Security Considerations

Though SA3 already show their concerns on direct X2 interface between HeNBs in [2], RAN3 decided to support direct interface because it was deemed beneficial in terms of latency reduction, transport optimization [3]. X2 proxy, on the contrary, naturally satisfies SA3’s requirement on traffic going through the central security gateway. Consider the extended X2 scope in R11 between eNB and HeNB, direct connection solution will face more security problem if central security gateway is bypassed. In this scenario X2 proxy could provide better security support.
Observation 3: Supporting X2 proxy in LTE is in conformity with requirements from SA3 especially in extended scope between eNB and HeNB.
3 Conclusion 
In above, we have analysis X2 proxy solution from different aspects, and make the following observation:
Observation 1: Supporting X2 proxy in LTE does not introduce large specification impact and aligns LTE solution with UMTS.
Observation 2: Supporting X2 proxy in LTE simplify HeNB complexity by introducing tolerable inefficiency.
Observation 3: Supporting X2 proxy in LTE is in conformity with requirements from SA3 especially in extended scope between eNB and HeNB.
As a conclusion, supporting X2 proxy will not introduce much effort while bring beneficial on complexity and security. We propose to:

Proposal: Supporting X2 proxy in HeNB system in the future release.
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