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1. Introduction

The neighboring cell handling and ANR implication was discussed in last RAN3 meeting. The common points were captured into doc [6], and the following issues were proposed to further discuss: 
· Whether the DeNB needs to store its neighbor’s TNL information to be able to proxy an eNB configuraion update procedure ?

· Whether DeNB needs to tell the RN the selected MMEs for the UE

· Whether DeNB needs to tell the RN the GU Group ID of the neighboring eNBs

· Which node decides the HO type

· Any specific ANR handling for RN?
In this paper, we analyze potential issues with the ANR from the introduction of RN and propose the X2 setup signaling flow initiated by the ANR in RN.
2. Discussion

2.1. The maintenance and awareness of the NRT attributes for RN
According to SA5 specs [2], there are three attributes “x2BlackList, x2WhiteList , x2HOBlackList” defined as following table:

	x2BlackList
	This is a list of DNs of ENBFunction and ExternalENBFunction. If the target node DN is a member of the source node’s ENBFunction.x2BlackList, the source node is: 

1 Prohibited from sending X2 connection request to target node;
2 Forced to tear down established X2 connection to target node 

3 Not allowed to accept incoming X2 connection request from target node.
The same DN may appear here and in ENBFunction.x2WhiteList.  In such case, the DN in x2WhiteList shall be treated as if it is absent.


	x2WhiteList
	This is a list of DNs of ENBFunction and ExternalENBFunction. If the target node DN is a member of the source node’s ENBFunction.x2WhiteList, the source node :
-
Is allowed to request the establishment of X2 connection with the target node;
-
Is not allowed to initiate the tear down of established X2 connection to target node
The same DN may appear here and in ENBFunction.x2BlackList.  In such case, the DN here shall be treated as if it is absent.


	x2HOBlackList
	This is a list of DNs of ENBFunction. The ENBFunction.x2HOBlackList identifies a list of neighbour ENBFunction with whom the subject ENBFunction is prohibited to use X2 interface for HOs even if the X2 interface exists between them.


These attributes basically are used at Node level, which identify if X2 connection is allowed or not and if X2 interface for HOs is allowed to use or not between RN and neighboring eNB. Since RN generally is seen as logical cell parented on DeNB, that is to say, these attributes in fact imply constraint between DeNB and neighboring eNB, therefore it seems reasonable for DeNB’s OAM to directly manage and update these parameters. Additionally considering that these attributes will bring much impact on determining handover type and implementing other features to RN, it is required for DeNB to signal related information to RN by certain means. 
Proposal 1：The attributes between RN and neighbouring eNB should be managed and updated by DeNB’s OAM, and need to be signalled to RN, which contain “is X2 Allowed”and“is X2HO Allowed”information, the signalling means is FFS.
As an independent logical entity, like R8 eNB, RN may dynamically manage and update NRT, make decision of handover type, balance inter-cell load and coordinate inter-cell interference. However these features can work well depending on not only the associated RRM algorithm performed inside the RN, but also the awareness of some attributes of the Neighbour Relations for the RN, according to TS 36.300, these attributes basically are used at cell level, which already have been defined as follows:
-
No Remove: If checked, the eNB shall not remove the Neighbour cell Relation from the NRT.

-
No HO: If checked, the Neighbour cell Relation shall not be used by the eNB for handover reasons.

-
No X2: If checked, the Neighbour Relation shall not use an X2 interface in order to initiate procedures towards the eNB parenting the target cell

However, current SA5 specs [2] also have specified another group of attributes as follows:
-
is Remove Allowed：This indicates if the subject EUtranRelation can be removed (deleted) or not.
-
is HO Allowed：This indicates if HO is allowed or prohibited.
-
is ICICInformationSend Allowed：This indicates if ICIC (Inter Cell Interference Coordination) load information message sending is allowed or prohibited.
-
is LB Allowed：This indicates if load balancing is allowed or prohibited from source cell to target cell.
By comparing these attributes, it can be found that the first two definitions from both specs are almost consistent, and also the later two definitions from SA5 specs have similar character as the first ones , i.e. all these attributes only correspond with one neighbour relation (i.e. per a cell pair), and they may be managed and updated by the RN’s OAM, thus these attributes should be understood as parameters only used by RN’s RRM algorithm, the DeNB parenting the RN don’t need to be aware of these information. 
The “No X2” attribute from TS 36.300 has relatively special character. Different from the above “is X2 Allowed” information specified as Node level, the ‘No X2’ attribute here should be understood as a parameter attached to a NR that is related to a cell and not eNB Neighbour Relation, but merely an indication of how the NR can be used. i.e. the attribute could have different values for different cell pairs of the same eNB pair. Thus the “No X2” attribute should be locally maintained by RN, likewise the information don’t need to be signalled to DeNB, but the DeNB only needs the maintenance of the “is X2 Allowed” information from DeNB’s OAM. 
Proposal 2: The attributes between RN’s cell and it’s neighboring cell should be managed and updated by the RN’s OAM, and not need to be signalled to DeNB, which contain “is Remove Allowed”, “is HO Allowed”, “is ICICInformationSend Allowed”, and “is LB Allowed” information etc. 

Proposal 3: The “No X2” attribute of NRT for RN should be locally maintained by RN, and not need to be signalled to DeNB.

2.2. The X2 Setup Procedure initiated by the ANR in RN
Detecting a new neighbour cell via ANR will be done in RN, but setting up a new X2 link between neighboring eNB and DeNB will be performed in the DeNB controlling the RN, thus it is required to coordinate the associated signaling flow between two nodes. A complete detecting neighbour cell via ANR and setting up X2 link towards neighboring eNB procedure is shown as follows: 
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Figure 1 the X2 Setup Procedure initiated by the ANR in RN
Figure 1 applies steps below:
1. RN detects a new logical cell belonging to a neighboring eNB via ANR;
2. RN has been aware of the X2 connectivity towards neighboring eNB based on previously stored information( the ways to obtain the X2 connectivity towards neighboring eNB can be seen in [4]). If no X2 link towards the neighboring eNB exists, RN shall make decision of initiating the eNB Configuration Transfer procedure over S1;
3. RN starts the eNB Configuration Transfer procedure over S1, DeNB will forward this message to MME;
4. Upon receiving the MME Configuration Transfer message from MME, DeNB will forward this message to the source RN, and simultaneously store the TNL address of the neighboring eNB contained in the related IE;

5. Upon receiving the MME configuration Transfer message from DeNB, RN will initiate the eNB configuration Update procedure over X2;
6. DeNB acquire the ‘is X2 Allowed’ attribute of the new neighboring eNB from it’s own OAM;

7. Based on the updated neighbour relation for the RN and the available TNL address for the associated neighboring eNB and the ‘is X2 Allowed’ attribute, DeNB will make decision of whether to initiate the X2 setup procedure towards the neighboring eNB;
8. If the trigger is satisfied, the DeNB will initiate the X2 setup procedure towards the neighboring eNB.
9. DeNB shall signal the X2 connectivity information to the RN after successful X2 Setup. 

Based on the above signaling flow, there are two issues to be taken into consideration:

Issue 1: What is the trigger of DeNB initiating X2 setup toward neighboring eNB of RN?

To acquire the TNL address of target neighboring eNB, the MME Configuration Transfer procedure over S1 should be considered as one trigger, and also the eNB configuration update or X2 setup procedure over X2 should be considered as additional trigger, since both X2AP procedures could enable DeNB to know a newly neighbour relation for RN, accordingly the DeNB can carry the NR into the subsequent X2 setup procedure toward target neighboring Enb. Otherwise the following problems may be arisen:
Only serving cells of DeNB and neighboring cells not linking with target Enb are included in the X2 setup request message, it would be a bit strange for the target neighboring Enb to receive this message, on the other hand, if the newly detected neighboring cell has error ECGI, the X2 link build through above steps should not exist anyway.
So the trigger of DeNB initiating X2 setup toward neighboring Enb should include:
· At least a valid TNL address of the target neighboring eNB;
· At least an existing neighbour relation between the RN and it’s neighboring eNB within DeNB;
· The ‘is X2 Allowed’ attribute between the DeNB and the target neighboring eNB is checked;
Issue 2: Whether DeNB should reply the MME configuration Transfer message to source RN or not ?
To initiate the subsequent eNB configuration update procedure over X2, RN needs to receive the response information from DeNB. On the other hand, if the X2 setup procedure initiated by DeNB fails, based on the confirmation from DeNB, it is likely for the RN to exclude the factor acquiring TNL address in failure analysis. Thus DeNB should reply the MME configuration Transfer message to source RN.
Proposal 4: The trigger of DeNB initiating X2 setup toward neighboring eNB should include at least an existing neighbour relation between the RN and it’s neighboring eNB within DeNB.
Proposal 5: DeNB should reply the MME configuration Transfer message to the source RN starting the eNB configuration Transfer procedure over S1.
Proposal 6: It is proposed for RAN3 to agree the above X2 Setup signalling flow initiated by the ANR in RN.
3. Conclusion

We kindly ask RAN3 to discuss the ANR issues from the introduction of RN, our proposals are list below:
Proposal 1: The attributes between RN and neighboring eNB should be managed and updated by DeNB’s OAM, and need to be signalled to RN, which contain“is X2 Allowed”and“is X2HO Allowed”information, the signalling means is FFS.

Proposal 2: The attributes between RN’s cell and it’s neighboring cell should be managed and updated by the RN’s OAM, and not need to be signalled to DeNB, which contain “is Remove Allowed”, “is HO Allowed”, “is ICICInformationSend Allowed”, and “is LB Allowed” information etc. 

Proposal 3: The “No X2” attribute of the NRT for RN should be locally maintained by RN, and not need to be signalled to DeNB.

Proposal 4: The trigger of DeNB initiating X2 setup toward neighboring eNB should include at least a existing neighbour relation between the RN and it’s neighboring eNB within DeNB.

Proposal 5: DeNB should reply the MME configuration Transfer message to the source RN starting the eNB configuration Transfer procedure over S1.

Proposal 6: It is proposed for RAN3 to agree the above X2 Setup signalling flow initiated by the ANR in RN.
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