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1   Introduction
In RAN3#80 meeting, the handling of HeNB power on/off in the X2-GW case was discussed. The HeNB switch on is highly linked with the X2 setup handling, so this paper mainly focuses on the HeNB switch off handling. 
2   Discussion
In X2-GW case, regardless end to end or hop by hop solution, the X2 connection between HeNB and eNB are connected via the X2-GW. Unlike the Macro eNB, the HeNB is deployed by the customer, and may switch on/off frequently. If the HeNB switches off normally, the HeNB could use the X2 RESET procedure to inform the eNB in both end to end and hop by hop case. If the HeNB switches off abnormally, the X2-GW could get the unavailability information of the HeNB when detecting the SCTP association between HeNB and X2-GW is torn down. The remaining issue is how to inform the unavailability information of the HeNB to the eNB. 
In last meeting, there were two proposals to handle this issue:

1) Via X2AP: 

A new release message or reusing existing registration procedure is initiated by the X2-GW to inform the eNB that the HeNB switches off [1] [2]. 
2) Via SCTP:
The unavailability information can be provided in the current SCTP protocol e.g. using the ABORT message, with CAUSE code 12 (“User initiated abort”)[3].
In other words, the two options can be looked as transmitting the unavailability of the HeNB via application layer or transport layer. It is noted that the scalability related to SCTP is that the selected solution should feature an aggregation of the SCTP connections between the eNB and the X2GW. The number of SCTP connections required between an (H)eNB when connected to X2GW should remain limited[4]. If the transport layer option is selected, it requires two SCTP associations for the HeNB-eNB X2 connection via X2-GW: the SCTP association between HeNB and X2-GW, and the SCTP association between X2-GW and HeNB. This should be a 1 to 1 mapping in the X2-GW instead of the SCTP connection aggregation. In addition, the basic principle in X2 interface design is that a single SCTP association per X2-C interface instance shall be used with one pair of stream identifiers for X2-C common procedures. To minimize the impacts of eNB and HeNB, this principle should be remained. Then it is proposed to use X2AP signaling to resolve the switching off issue.
Proposal 1: It is proposed to use X2AP procedure (either a new one or an existing one) to handle heNB switching off issue.

3   Way forward
This contribution analyzes the switching off issue of HeNB in case of an X2-GW deployment. To minimize the impacts on the eNB and HeNB, it is proposed that RAN3 discuss the analysis in section 2 and agree on the following proposal:
Proposal 1: It is proposed to use X2AP procedure (either a new one or an existing one) to handle heNB switching off issue.
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