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1.
Introduction

In RAN3#68 meeting, contributions for ECGI configuration have been discussed. However, how to configure the ECGIs of RN’s cells has not been decided, the candidates come from OAM-based and DeNB-based methods.
It was argued at last meeting which entity is responsible for ECGI configuration, i.e. O&M or DeNB. The ECGI configuration mechanism should ensure the uniqueness of ECGI allocated for RN’s cell. It was worried that RN O&M-based solution could not ensure the ECGI uniqueness in a DeNB area, since RN O&M can only control the uniqueness in RN area, and a method to avoid or resolve conflict between the ECGI of RN’s cells and ECGI of DeNB’s cells is needed. 
Before RAN3#68 meeting, a working assumption was made: 

It is assumed that RN O&M and DeNB O&M systems are different and it is assumed that they do not communicate with each other. 

However, the working assumption has been changed at last meeting, it allowed that RN O&M and DeNB O&M may have some necessary information exchange. We should re-consider the ECGI configuration issue. This change will affect the selection of solutions for ECGI configuration.
In this paper, we discuss the possible solutions to find out which one is the best.

RN initial attachment procedure (shown in Figure 1) is composed of two phases. In the first phase (step 1 to step 6 in figure 1), RN downloads the necessary network configuration information from OAM, e.g. DeNB List. In the second phase (step 7 to step 13), RN selects a DeNB from the DeNB List retrieved in the first phase and tries to access it. The ECGI configuration should be completed during initial attachment. When the phase II ended, RN will begin Un operation.
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Figure 1: RN Initial Attachment procedure

2.
Discussion
2.1 Possible Solutions
There are three possible solutions for ECGI configuration.
O&M-based solution:

· Solution 1): RN configures ECGIs for its cells depending on the DeNB List with candidate ECGIs which are provided by RN OAM at Phase I of RN Initial Attachment.

· Solution 2): RN OAM retrieves allocated ECGIs from DeNB OAM and configures RN during Phase II of RN Initial Attachment.

DeNB-based solution:
· Solution 3): DeNB retrieves allocated ECGIs from DeNB OAM and provides them to RN by control plane signaling at Phase II of RN Initial Attachment.

Solution 1)

RN accesses the network as a normal UE in Phase I of RN initial attachment. It downloads a candidate DeNB list together with the candidate ECGIs for RN's cells associated with each DeNB in the list. In Phase II of RN Initial Attachment, RN selects a preferred DeNB, and then determines ECGIs for its cells from candidate ECGIs. After that, RN informs RN O&M and then DeNB O&M about ECGIs for cells, and will provide the ECGIs in X2 Setup procedures to other nodes (including serving DeNB). 
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Figure 2: Solution 1) [1]
The advantage of this solution is that it minimized communication between RN O&M and DeNB O&M.
The drawback of this solution is that when the candidate ECGIs are provided to RN, it means that all of these ECGIs were reserved at related DeNBs. They can not be used by other cells for a while until RN O&M declared that the reserved ECGIs can be freed. RN O&M may have connections with more than one DeNB O&M, unless there is only one DeNB in DeNB list. It seems more communication is needed between RN O&M and DeNB O&Ms.

Solution 2)

Solution 2) depends on the way forward that RN O&M can communicate with DeNB O&M. A RN selects a DeNB from DeNB list which is retrieved at Phase I of RN Initial Attachment, and initiates Phase II to attach network. After RRC connection setup complete, RN is allowed to access DeNB. When the RN performs RN configuration through RN O&M (step 11 in figure 1), it triggers RN O&M to communicate with DeNB O&M. RN O&M tells DeNB O&M some information, e.g. about how many cells are configured for RN, and DeNB O&M allocates the corresponding ECGIs. After that, RN gets the allocated ECGIs from RN O&M.
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Figure 3: Solution 2)
By this solution, the ECGIs allocated to RN’s cells can guarantee the uniqueness in a DeNB and avoid ECGIs conflict.

The drawback of the solution is that it needs communication between RN O&M and DeNB O&M to exchange more information. But under current working assumption
Solution 3)

Solution 3) is a method based on DeNB. The DeNB which will allocate ECGIs for RN is selected when the RN initiates Phase II of RN Initial Attachment. The selected DeNB then allocates ECGIs for RN’s cells. Since the allocated ECGIs will be reported to DeNB at X2 Setup procedure, ECGI configuration shall be completed before X2 Setup procedure (i.e. step 13 in Figure 1).
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Figure 4: Solution 3)
At first, DeNB O&M should be aware of the information about RN’s cell configuration, e.g. the number of cells that the RN has. It can be achieved by the signaling from RN to DeNB and further to DeNB O&M or by the communication from RN O&M to DeNB O&M. Then DeNB exchanges the information with DeNB O&M to determine allocated ECGIs. After that, DeNB informs the allocated ECGIs to RN by signaling, i.e. RRC or S1-AP signaling. And RN informs RN O&M about allocated ECGIs.
According to Initial Attachment Phase II, it seems if existing signaling is used for informing, only RRC: RRC Reconfiguration procedure, S1AP: Initial Context Setup or S1AP: S1 Setup procedure can be re-used to inform allocated ECGIs for RN. It requires new IEs to these signaling messages. Otherwise, we shall introduce new signaling for ECGI allocation informing. However, a new RRC procedure, RN Reconfiguration is expected to be used for this purpose, which has been designed by RAN2.
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Figure 5: RN Initial Attachment – Phase II
Apparently, the advantage of solution 3) is that it almost does not need communication between RN O&M and DeNB O&M. The drawback of this solution is that some information exchange between RN and DeNB is needed, and it is difficult to perform without modification on specifications.
2.2 Comparison
	Items
	Solution 1)

OAM-based
	Solution 2)

OAM-based
	Solution 3)

DeNB-based

	Requirement of the communication between RN O&M and DeNB O&M
	May
	Yes
	May

	Impact on existing specifications
	No
	No
	May

	Conflict avoidance mechanism
	Required.
	Not required.
	Not required.


Under the new working assumption made in last meeting, a few communications between RN O&M and DeNB O&M are allowed. 
The significant drawback of Solution 1) is that it needs a collision avoidance mechanism for ECGI allocation, and some communications between RN, RN O&M and DeNB O&M are needed. The resources reserved for Solution 1) is a little more than other two.
The main difference between Solution 2) and Solution 3) is that Solution 2) depends more on the communication between RN O&M and DeNB O&M, Solution 3) depends more on the signaling on Un interface. Based on the working assumption and the impact on existing specifications, we prefer solution 2) for ECGI configuration.
3.
Conclusion

In this paper, we discuss and compare three possible solutions for ECGI configuration. From the standpoint of keeping uniqueness of ECGI allocation, and reducing the impact on existing specifications, we propose to adopt solution 2) for ECGI configuration.
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