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1. Introduction
In last RAN3 meeting many open issues related to the S1/X2 interface have been identified, which included:
C. HO related / C-plane

· Routing of HO messages. 

· Is TA-based routing not appropriate for RN?
· How does the source chooses the HO type ( S1 vs X2)?
· Case 1: source is RN

· Case 2: target is RN
· Is the RN eNB ID the same as the DeNB ID?

· Other ANR implications

· Should we optimize intra-DNB HO?
The contribution mainly discusses the selection of the handover type for the RN and the associated impact to ANR.
2. Discussion
2.1. The selection of the handover type for the RN
According to [1], the attributes for NRT have been defined, which include ‘No X2’,‘No HO’ and ‘No Remove’. 
-
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.
For the Release 8 eNodeB, how to choose the handover type is mainly based on the information about X2 interface of its neighbour cells, therefore, as an independent logical entity, the RN needs to maintain these NRT attributes of its neighbour cells in order to decide correctly the Handover type or facilitate RRM performance optimization.
Proposal 1：The RN needs to maintain the NRT attributes of its neighbour cells, which include ‘No X2’,‘No HO’ and ‘No Remove’.
2.2. The associated impact to ANR
As an independent logical entity, the RN may add or delete its neighbour relation by applying ANR function, which might lead to setup of a new X2 connection or release of an old X2 connection. On the other aspect, since the DeNB provides S1 and X2 proxy functionality between the RN and other network nodes (other eNBs, MMEs and S-GWs), the DeNB also takes responsibility for maintaining the physical X2 interface relation between the RN controlled by the DeNB and it’s neighbour eNB. So the DeNB also needs to know part of the attribute of neighbour relation of its RN such as ‘No X2’. For example, if a new neighbour cell relation is added to the RN, and while there isn’t X2 interface relation between the DeNB serving the RN and the eNB parenting the new neighbour cell. The DeNB needs to know whether it should setup a new X2 interface towards the eNB associated with the RN or not, so the attribute ‘No X2’ for the new neighbour cell of the RN may be used to determine this case. 

In order to allow both RN and its DeNB acquire the attributes of the neighbour cell relation of the RN, there are the following three options to be considered:

Option-1: The RN acquires the attributes by O&M, and then transfers them to the DeNB over X2 interface;

Option-2: Both RN and its DeNB acquire the attributes directly by separate O&Ms; 

Option-3: The DeNB establishes X2 interface links with all eNBs parenting the RN’s neighbour cells regardless of the ’No X2’ attribute of the Neighbour Relation for the RN. 

For Option-1, the RN acquires the attributes for it’s neighbour cells as a normal eNB in Release 8, and only the ‘No X2’ attribute need to be transferred to it’s DeNB.
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Figure1: Option-1 signalling flow
For Option-2, considering that the RN and it’s DeNB deployed may be from different vendors, and they have their own OAM equipments, so there might have inter-operability issue among multi-vender environments.  However, if the Neighbour Relations of the RN always are configured as a subset of that of the DeNB, the Neighbour Relation attributes for the RN also are controlled by the DeNB’s O&M, thus the above multi-vender issue can be avoided.
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Figure2: Option-2 signalling flow
For Option-3, upon reception of the RN’s neighbour cell relations over X2, the DeNB attempt to establish X2 interface links with all eNBs parenting the RN’s neighbour cells. Then the DeNB sends the RN its X2 availability information. 
The comparison of these three options is summarized in tabe1:

Table 1: Comparison of options

	
	Option 1
	Option 2
	Option 3

	Advantages
	· Avoid multiple manufacturer equipments communication issue. 

· More flexibly plan the Neighbour Relations of the RN
	· No protocol change is needed.

· No multiple manufacturer equipments communication issue exists if the NRs of the RN always are a subset of that of the DeNB.
	· No protocol change is needed.

· Avoid multiple manufacturer equipments communication issue.

· More flexibly plan the Neighbour Relations of the RN

	Disadvantages
	· Protocol change is needed.


	· the Neighbour Relations of the RN are limited to a subset of that of the DeNB.
	· Redundant X2 links


According to above comparison table, the Option 2 has obvious advantage compared with other two options, which only is required to staticly configure some data in several OAM equipments. So we propose to apply option 2 to solve X2 link setup issue.  
Proposal 2：The RN acquires the NRT attributes of its neighbour cells by it’s own O&M, and  the DeNB serving the RN acquire the ‘No X2’  attribute of the RN directly by the DeNB’s own O&M.
3. Conclusion
Proposal 1：The RN needs to maintain the NRT attributes of its neighbour cells, which include ‘No X2’,‘No HO’ and ‘No Remove’.
Proposal 2：The RN acquires the NRT attributes of its neighbour cells by it’s own O&M, and  the DeNB serving the RN acquire the ‘No X2’  attribute of the RN directly by the DeNB’s own O&M.
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