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1.
Introduction

In RAN3#69bis meeting, the neighbouring cell handling and handover type determination were discussed, it has been agreed to consider high-level solutions:
1. Send to RN the list of GUMMEIs supported by RN's neighbour and the selected GUMMEI per served UE

2. S1 HO when DeNB MME pool is subset of neighbor MME pool; otherwise you send X2 or S1 per neighbour
3. Do nothing

For solution 1, RN decides handover type according to neighbouring relationship between DeNB and neighbour eNB as well as MME pools serving the UE and neighbour eNB. For other two solutions, X2 availability information would not be used for handover type decision. However, X2 availability information also be used for other purpose, e.g. ICIC. Whatever, the neighbouring relationship between DeNB and neighbour eNBs needs to be transferred to RN, including cells information and GU Group IDs of neighbour eNBs.
In this paper, we discuss the mechanism of how to transfer neighbouring information to RN. For briefly, the example of deployment scenario is shown in Figure 1.
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Figure 1: The example of deployment scenario
2.
Discussion
2.1 General
It has been agreed that X2 eNB Configuration Update procedure would be used to transfer neighbour eNB’s information to RN in previous RAN3 meetings. However, how to fill the fields in corresponding messages has not been decided. It is proposed that one eNB CONFIGURATION UPDATE message received by RN is only used for transferring the information of one DeNB/eNB.
For every received eNB CONFIGURATION UPDATE message, RN compares the eNB ID which is embedded in the ECGI of neighbouring served cells and knows if they are cells of DeNB or neighbour eNB.

2.2 Information collection for X2 HO type decision

2.2.1 Initial collection

At initial attachment, RN initiates X2 interface setup with its serving DeNB.

In X2 SETUP RESPONSE message, the DeNB includes its served cell information in Served Cells IE and contains its neighbouring cell information in Neighbour Information IE. This message is used between RN and DeNB as a normal X2 interface setup between two eNBs.

After X2 interface is established, DeNB triggers several eNB Configuration Update procedures towards RN. Every eNB CONFIGURATION UPDATE message includes the information for only one neighbouring eNB of DeNB.

RN deals with these eNB CONFIGURATION UPDATE messages as the message which is used to inform that this is a notice of X2 presence between DeNB and neighbouring eNB. RN stores the information as X2 available information for X2 HO type decision later.

The change of NRT in RN and X2 relationship between DeNB and DeNB’s neighbouring eNB are shown in Figure 2.
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Figure 2: Information collection during X2 setup
2.2.2 Collecting during ANR
As the scenario in Figure1, when the UE camped on RN reports a new neighbouring cell detected by ANR, RN should check whether its serving DeNB has connection with the neighbouring eNB2 serving the new detected neighbouring cell. If there is no X2 connection between DeNB and eNB2, RN is the entity to trigger an X2 connection setup between DeNB and eNB2. RN initiates an S1 eNB Configuration Transfer procedure and further DeNB tries an X2 setup between DeNB and eNB2. The signaling flow is shown below.
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Figure 3: Neighbour information handling
1. RN finds a new cell belonging to eNB2 which does not have X2 interface with RN’s serving DeNB.

2. RN sends S1AP: eNB CONFIGURATION TRANSFER message to obtain the TNL address of eNB2 for X2 TNL establishment.

3. DeNB terminates the eNB Configuration Transfer procedure initiated by RN, and checks if there is an X2 connection which has been established or not. If not, DeNB initiates a new eNB Configuration Transfer procedure including a request for SON TNL address, and the source eNB-ID IE is filled with the DeNB’s eNB-ID.
4. MME forwards DeNB’s request to the target eNB2 by MME CONFIGURATION TRANSFER message.

5. eNB2 replies with an eNB CONFIGURATION TRANSFER message towards MME, and includes the required TNL address for further X2 connection establishment.

6. MME sends an MME CONFIGURATION TRANSFER message to DeNB including response information of eNB2’s TNL address.
7. The TNL connection of X2 interface is established between DeNB and eNB2.

8. DeNB initiates X2 Setup procedure by sending an X2 SETUP REQUEST message to eNB2.

9. eNB2 replies with X2 SETUP RESPONSE message.

10. DeNB sends an X2AP eNB CONFIGURATION UPDATE message to RN to inform that DeNB has a new X2 interface with eNB2. In the message, the served cells of eNB2 are presented in Served Cell Information IE, the neighbouring cells of eNB2 are presented in Neighbour Information IE.

11. RN interprets the eNB CONFIGURATION UPDATE message and finds that there is different eNB-ID in the message with RN’s eNB-ID, it means that this message is used to indicate the X2 interface available between RN’s serving DeNB and eNB2. RN sends an eNB CONFIGURATION UPDATE ACKNOWLEDGE message for response. After that, RN can update NRT and set the NRT attributes according to policy.
In the flow, DeNB terminates S1AP eNB Configuration Transfer procedure initiated by RN, and initiates new S1AP eNB Configuration Transfer procedure to obtain the TNL address of target eNB2 and establish the required X2 interface.
During step 2, if DeNB finds that there is an X2 interface with eNB2, the DeNB then terminates the eNB Configuration Transfer procedure initiated by RN and performs an X2 eNB Configuration Update procedure towards RN (i.e. step 10 and step 11 in figure 2), to update the neighbouring eNB information in RN.

If the X2 interface setup fails at step 9, DeNB will not initiate X2AP eNB Configuration Update procedure towards RN, the relationship on the neighbouring eNB in RN is till presented as no connection.

The NRT and X2 availability information in RN are shown in Figure 4.
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Figure 4: Information collection by ANR
2.2.2 X2 available information modification
The X2 interface can also be removed by DeNB’s OAM. When it occurs, DeNB may initiate an X2 eNB Configuration Update procedure. The serving cells of related neighbour eNB are filled in Served Cells To Delete IE in eNB CONFIGURATION UPDATE message. RN receives the message and update the stored X2 available information to delete corresponding entry of neighbour eNB.
2.3 Summary
According to the analysis in section 2.2, eNB Configuration Update procedure can be used for neighbour information transfer from DeNB to RN. However, some modifications are needed for specifications to clarify that eNB Configuration Update procedure is also used to transfer neighbour information between eNBs.
3.
Conclusion

It is proposed for RAN3 to agree the following conclusions:

· Extend the purpose of eNB Configuration Update procedure. This procedure is also used to inform RN about the X2 availability between DeNB and DeNB’s neighbouring eNB.
· RN can retrieve the GU Group IDs of neighbouring eNBs by eNB Configuration Update procedures.

· DeNB is always the entity to initiate an X2 Setup procedure towards neighbour eNB when RN or DeNB finds that there is no X2 connection.
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