3GPP TSG RAN WG3 #81 meeting 













R3-131251
Barcelona, Spain, 19 August - 23 August, 2013
Title: 
HeNBs switch on/off Handling
Source: 
Huawei
Agenda item:
12.2
Document for:
Disc
1   Introduction
In RAN3#80 meeting, the handling of HeNB power on/off in X2-GW case was discussed. The HeNB switch on is highly linked with the X2 setup handling, then the 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 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].
There are still two possible options to implement X2-GW: end to end, hop by hop. This is highly linked with the switching off handling, therefore it analyzes the two solutions in both end to end and hop by hop case.

End to end:
In this case, the X2 connection is between HeNB and eNB directly, while the X2-GW is transparent to the X2AP. There will be two connections in SCTP for the X2 interface: the connection between HeNB and X2-GW, and the connection between X2-GW and HeNB. The X2-GW should map the two connections and just relay the X2AP messages. In this case, option 1 requires the X2-GW initiating X2AP procedures, which is violating the principle of “end to end” solution. Therefore only option 2) via SCTP is applicable. 
Proposal 1: It is proposed to use SCTP layer to handle heNB switching off issue if “end to end” solution is adopted.
Hop by hop:
In this case, the X2-GW acts as a full proxy, which may terminate some X2AP. There is no transport layer mapping in the X2-GW as “end to end” solution. The X2-GW is acting as the peer from both eNB and HeNB point of view. In this case, if the SCTP association is broken in one side, it is impossible to transmit the information to the other side via SCTP. The information should be handled in application layer i.e. X2AP. It needs further discussion to reusing current X2AP message or add a new message to transmit the information. 

Proposal 2: It is proposed to use X2AP procedure (either a new one or an existing one) to handle heNB switching off issue in “hop by hop” case.

3   Way forward
This contribution analyzes the switching off issue of HeNB in case of X2-GW deployment. The down selection is highly linked with the selection on how to standardize X2-GW, either “end to end” or “hop by hop”. Then it is proposed RAN3 to discuss the section 2 and agreed following proposals:
Proposal 1: It is proposed to use SCTP layer to handle heNB switching off issue if “end to end” solution is adopted.
Proposal 2: It is proposed to use X2AP procedure (either a new one or an existing one) to handle heNB switching off issue in “hop by hop” case.

4   Reference

[1] R3-130853 How to handle the HeNB switch off (Nokia Siemens Networks)
[2] R3-130949 Handling of HeNBs switch off by an X2 Proxy (Alcatel-Lucent)
[3] R3-130923 HeNB Switch-On/Off Through an X2-GW (Ericsson)
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