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1. Background
In RAN3 #77bis meeting, how to standard X2-GW has been discussed and some open issues are listed be resolved in the way forward [1].This paper further discusses the open issue of  handling HeNBs switched on/off.

2. Discussion
Considering the HeNB may have more frequent power on/off than the eNB, the mechanism to notify the peer node to avoid unnecessary X2 signalling towards the HeNB is needed. The HeNB may switch off normally or abnormally. In case the HeNB switches off normally, the HeNB can send an X2 AP message to the peer node to inform the X2 connection is unavailable. However this solution can’t work in abnormal case, it can’t be expected the HeNB can still send an X2 AP message towards the peed node in this case.
In S1/X2 AP specification, it is said that the S1/X2AP shall be notified if the signalling connection breaks. For the X2-GW deployment, a similar mechanism could be used. In case the HeNB switches off, the X2-GW SCTP layer will detect the failure of SCTP association with this HeNB, then the X2-GW AP layer will be notified, and the X2-GW will generate an X2 message towards the corresponding peer nodes related to this HeNB. This mechanism is feasible for HeNB switched off normal case and abnormal case. 

This mechanism could also be applied to both Group1 and Group2 X2-GW solution. The functionality of X2-GW is described in the following：
1. HeNB switch on/off in Group1

In solution Group1, when the (H)eNB switches on, it will register with the X2-GW providing the (H)eNB ID, then the X2-GW will memorizes the mapping between the (H)eNB ID and the corresponding IP address. When a new neighbour is found, the source (H)eNB sends an X2 Setup Request including the target RNL-id of the found neighbour towards the X2-GW. Upon reception of the X2 Setup Request message from (H)eNBs, the X2-GW will memorize the X2 connections mapping table between the source (H)eNBs and target (H)eNBs (e.g. (H)eNB ID, (H)eNB ID). 
When HeNB switches off, the X2-GW could send a new X2 message including the switched off HeNB ID towards the involved (H)eNBs in the mapping table indicating the HeNB is unavailable. The example of HeNB switching on/off signalling procedure is shown in Figure1:
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                                        Figure1.  HeNB Switch on/off procedure
2. HeNB switch on/off in Group2 

In Group2, when a new neighbour is found, the source (H)eNB sends an X2 Setup Request message including the addition of the target ip@ of the found neighbour. Upon reception of the X2 Setup Request message from (H)eNBs, the X2-GW will memorize the X2 connections mapping table between the source (H)eNBs and target (H)eNBs (e.g. (H)eNB ip@, (H)eNB ip@). 
When HeNB switches off, the X2-GW could send a new X2 message including the switched off HeNB ip@ towards the involved (H)eNBs in the mapping table indicating the HeNB is unavailable.
Proposal 1: It’s proposed X2-GW informs the involved (H)eNB the X2 connection is unavailable when HeNB switches off .
Proposal 2: It’s proposed to capture the influence of HeNB switch off on the X2-GW in the comparison matrix table
3. Conclusion
The document discusses the HeNB switched on/off issue in X2-GW deployment, based on the above analysis, we propose that: 
Proposal 1: It’s proposed X2-GW informs the involved (H)eNB the X2 connection is unavailable when HeNB switches off .
Proposal 2: It’s proposed to capture the influence of HeNB switch off on the X2-GW in the comparison matrix table.
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