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1. Introduction
Several past meetings have discussed indication X2 availability issue [1]. Last meeting agreed that eNB CONFIGURATION UPDATE procedure could use for indication. In this paper, we would like to show which IE could use in these procedure. Furthermore, we show how X2 SETUP procedure could also use to carry this indication within current specification. Section 2.1 shows which IE use in procedure within legacy protocol. Section 2.2 shows X2 SETUP procedure and eNB CONFIGURATION UPDATE procedure being use for indication. 
2. Discussion
2.1. Which IE to use in procedures
If eNB CONFIGURATION UPDATE and possible X2 SETUP procedures are/is used to indicate the X2 availability to RN, which IE contains this indication? There seem two possible options within legacy protocol.

Option 1: via neighbor information IE [2]
It seems some kind of limitation. The need for exchange this information is in order to hasten new eNB’s ANR function. That is to say, if neighbour eNB’s cell information is included in neighbour information of DeNB, it does not necessarily mean that DeNB has an X2 connection with this neighbour eNB. The neighbour eNB‘s cell information may obtained by DeNB from its ANR function or from its O&M. Then DeNB may exchange this information to neighbour eNB via X2 connection to help neighbour eNB find more neighbour cell or new eNB. In a word, NR (Neigbour Relation) does not mean available X2 connection. If this solution use for the indication, DeNB would only send part of its NRs with X2 connection to the target. This limitation obviously affects legacy protocol.  

Option 2: via Served Cell Information IE

This solution has discussed by many contributions indicated by [1]. It has no limitation to current protocol. DeNB can send Neigbour eNB‘s Cell info as its served cell. RN can recognize different eNB while receiving information of DeNB’s. In another case, DeNB may populate Neigbour eNB’s cell into Served Cell to Delete IE when the X2 connection is break down. RN will then know which connection is unavailable.
Proposal 1: DeNB indicates X2 availability to RN via Served Cell Information IE.
2.2. Which procedure to use
If legacy IE (e.g. Served Cell information IE) utilising for the indication, X2 SETUP and eNB Configuration Update procedures are all feasible in this indication. It is because that legacy IE (e.g. Served Cell ID) does not have any specification impact. In this section, we would like to show how those procedures work for the indication in two general scenarios. 
Scenario 1: X2 connection has established between Neighbor eNB and DeNB while RN is establishing X2 connection with DeNB
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Fig 1 X2 Connection has established between Neighbor eNB (eNB 1) and DeNB while RN1 is establishing X2 connection with DeNB
In this case, DeNB2 has already setup an X2 connection with eNB1 .They have exchanged served cell information to each other. That is to say, DeNB1 has known not only available X2 connection between DeNB1 and eNB1 but served cells info of eNB1. Then DeNB1 and RN are attempting to build a new X2 connection between them. DeNB1 may send an X2 SETUP REQUEST message to RN1 at first containing eNB1 cells as its served cells. RN1 receives this message and obtain all served cells in the message. RN1 can then find out some served cells belong to another eNB other than DeNB1 named eNB1. RN1 can use this information to learn that there has already been an X2 connection between DeNB1 and eNB1. In the other case, RN1 may send the X2 SETUP REQUEST message to DeNB at first. After received this message, DeNB can add eNB1 cells as its served cell into X2 SETUP RESPONSE message back to RN1. RN1 receives this RESPONSE message and then learn that there has already been an available X2 connection between DeNB1 and eNB1. After X2 connection has setup between DeNB and RN, if DeNB want to let RN learn each Neigbour eNB’s Gu Group ID information, DeNB may carry each neighbour eNB’s served cell info together with neighbour eNB’s Gu Group ID via each eNB Configuration Update procedure. That is to say, DeNB should transfer one neighbour eNB’s information in a single eNB Configuration Update procedure. This will help RN recognizing neighbour eNB’s GU Group ID information and easy to make HO type decision
Scenario 2: X2 connection has established between RN and DeNB while Neighbor eNB is establishing X2 connection with DeNB
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Fig 2 X2 Connection has established between RN1 and DeNB while Neighbor eNB (eNB 1) is establishing X2 connection with DeNB 
In this case, RN1 has already set up an X2 connection with DeNB1. RN1 detects eNB1 and send this information to DeNB. DeNB agrees to setup a new X2 connection with eNB1. After successful setup of the new X2 connection between DeNB and eNB1, DeNB will info this connection to RN1. X2 CONFIGURATION UPDATE procedure seems a straightforward option to carry this indication. Furthermore, DeNB may carry only eNB1’s information in one message. That is to say, X2 CONFIGURATION UPDATE message may only contains eNB1’s cell IE and eNB1’s GU info. This will help RN1 recognizing eNB1’s GU Group ID information and easy to make HO type decision.
Proposal 2: X2 SETUP and eNB CONFIGURATION UPDATE procedures both could be use by DeNB to indicate X2 availability to RN.
3. Proposal
We kindly ask RAN3 to discuss and agree on proposals captured below.

Proposal 1: DeNB indicates X2 availability to RN via Served Cell Information IE.
Proposal 2: X2 SETUP and eNB CONFIGURATION UPDATE procedures both could be use by DeNB to indicate X2 availability to RN.
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