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1. Introduction
In the last RAN3 meeting it came to an agreement that RN eNB ID is the same as DeNB eNB ID, and the open issue “how is E-CGI configured? And how to ensure uniqueness of E-CGI?” was identified. The contribution mainly discusses who configures RN’s ECGI and how to ensure uniqueness of RN’s ECGI. Furthermore compare and analyze possible solutions to solve the problem.
2. Discussion
2.1. Particularity of ECGI configuration in the RN network
In the Rel-8 E-UTRAN network, eNB’s O&M configures and manages cells’ ECGIs, which is constructed from the PLMN identity the cell belongs to and the Cell Identity (CI) of the cell, is 52 bits. The leftmost 44 bits of the ECGI correspond to the Global eNB ID globally identifying an eNB, and the left 8 bits are used to uniquely configure 256 cells at most controlled by the eNB. For Relay deployment scenario, considering RN eNB ID=DeNB eNB ID, maximal 256 cell identifiers under an DeNB is distributed not only to the serving cells managed by the DeNB, but also to the cells managed by the RNs connecting the DeNB. Additionally according to RAN3 agreement, it is assumed that RN O&M and DeNB O&M are different and they do not communicate with each other. So the Particularity of ECGI configuration in the RN network needs to be considered when standardizing the Relay technique.
2.2. Possible Solutions
This section captures different solutions to solve the problems that who configures RN’s ECGI and how to ensure the uniqueness of RN’s ECGI, and discusses the detail of each solution. 
Solution 1: O&M-based ECGI configuration
Taking the network deployment into account, operators may plan and ensure the uniqueness of ECGI configuration, which is set to each RN by RN O&M. If the RN is admitted to get access to a list of DeNBs during attach procedure, it is required to configure ECGI list based RN-DeNB pair, which means the ECGI list of this RN is unique once the RN selects a DeNB. This solution is satisfying operators’ needs on ECGI configuration. However, lots of ECGI resources are reserved for possible DeNBs the RN may choose, and the RN only connects one DeNB finally. So the further optimization is required, in order to avoid the waste of ECGI resources, the ECGI configuration for RN may be performed after the DeNB selection. For example, after getting access to a DeNB, the RN informs its O&M of the selected DeNB. According to the indication of RN O&M, operators allocate new ECGIs to the RN by it’s O&M. This solution is shown in Figure 1.
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Figure 1. O&M-based ECGI configuration
Since operators are obliged to distribute ECGI, O&M-based solution involves too much manual work and complicated operations. However, the obvious advantage of this solution is simple and having no impact on the protocol.
Proposal 1: we slightly prefer the O&M-based solution to solve the uniqueness of ECGI configuration problem.
Solution 2: DeNB-based ECGI configuration
Upon reception of the request about ECGI Configuration from the RN, the DeNB configures ECGIs of the RN’s cells. The means for RN to request ECGI Configuration can be the number of its serving cells or a specific value. According to available ECGIs (except for the ECGIs of the cells of DeNB and the RN connecting to the DeNB), the DeNB distributes ECGIs for RN’s cells.
This solution can be achieved by RRC procedure [2] or X2-AP procedure [1] as shown in Figure 2
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Figure 2. DeNB-based ECGI Configuration of RN’s cells
· Solution 2a. RRC procedure 
Step 1: After the Bearer setup procedure, the RN sends the RRCECGIRequest message to the DeNB including the number of its serving cells or a specific value.
Step 2: The DeNB responses the RRCECGIRequestComplete message including the ECGIs uniquely distributed by the DeNB for the requested cells. 
Step 3: Upon reception of the RRCECGIRequestComplete message, RN stores ECGIs of its cells configured by the DeNB.
Note: When the RN adds /modifies /deletes serving cells, similar procedures can be used to configuration ECGI.
· Solution 2b. X2-AP procedure (For example：During the X2 Setup procedure) 
Step 1: After RRC Connection Reconfiguration procedure, RN sends the X2 SETUP REQUEST message including the number of its serving cells or a specific value. 

Step 2: The DeNB responses the X2 SETUP RESPONSE message including the ECGIs uniquely distributed by the DeNB for the requested cells.
Step 3: Upon reception of the X2 SETUP RESPONSE message, RN stores ECGIs of its cells configured by the DeNB.

Note: When the RN adds /modifies /deletes serving cells, the eNB Configuration Update procedure is used to configuration ECGI.
To further investigate DeNB-based solution, it is necessary to compare the RRC procedure and X2-AP procedure as shown in Table 1.
Table 1: Comparison between different options of DeNB-based solution
	
	Advantages
	Disadvantages 

	Solution 2a：RRC 
	· In the case of served cells to add/modify/delete, the same RRC ECGI Configuration procedure is used as attach procedure. 
· the ECGI for RN is allocated during configuration phase
	· Define new RRC procedure 

	Solution 2b：X2-AP 
	· Modify the existing procedure 
	· Modify multiple X2-AP procedure(X2 Setup/eNB Configuration Update)
· Though the RN have finished configuration phase but the ECGI for the node have not been allocated


Overall this solution has advantages which decreases manual work and maintenance cost. Because of knowing exactly the available ECGI list, the DeNB as a centralized node, is able to ensure uniqueness of ECGI, and avoids the conflict of ECGI configuration from different manufacturers. However, the protocol change is needed for adding ECGI request and distribution function in the current RRC or X2-AP procedures.
Proposal 2: If DeNB-based solution is adopted, it is proposed that the DeNB configures RN’s ECGI by using RRC procedure.
Solution 3: RN-based ECGI configuration
The RN selects ECGIs for its serving cells at random from the available ECGIs space and reports the selected outcome to the DeNB in X2-AP message. To ensure uniqueness of ECGI configuration and reduce probability of ECGI conflict, some mechanism needs to be brought in as follows. 
(1) RN detecting ECGI conflict
The RN selects ECGIs for its serving cells at random from the available ECGIs space and reports the selected outcome to the DeNB in the X2 SETUP REQUEST message. The DeNB sends back the X2 SETUP RESPONSE message including Served Cells IE which contains the cells of DeNB and all the RNs connecting to this DeNB. After receiving this message, if the RN detects that the selected ECGIs are included in the Served Cells IE, which means the ECGI conflict occurs, it will select other ECGIs at random from the available ECGIs space except the Served Cells IE and report to the DeNB by using the eNB Configuration Update message. Thus, the ECGI configuration is completed successfully.
(2) DeNB detecting ECGI conflict

If the DeNB detects multiple eNB Configuration Update procedures from different RNs, based on the conflict status of the selected ECGIs included in these messages, the DeNB shall decide whether or not to reply successful response to the originating RN. If the failure response is received, the RN knows ECGI conflict and re-selects other ECGIs from the available ECGIs space until the success of ECGI configuration.
The solution enables RN to select the ECGIs of its serving cells at random, and also reduces manual work and maintenance cost. However, to ensure uniqueness of ECGI, the mechanism of ECGI conflict detection is introduced, which increases signalling, time delay and system complexity. Additionally the RN-based ECGI configuration solution may be used as the assistant means to eliminate the possible ECGI conflict as a result of the other solutions, such as the O&M-based solution.
Proposal 3: The RN-based ECGI configuration solution may be used as the assistant means to eliminate the possible ECGI conflict as a result of the other solutions, such as the O&M-based solution.

3. Conclusion
According to the presentation in section two, it is proposed:
Proposal 1: we slightly prefer the O&M-based solution to solve the uniqueness of ECGI configuration problem.
Proposal 2: If DeNB-based solution is adopted, it is proposed that the DeNB configures RN’s ECGI by using RRC procedure.
Proposal 3: The RN-based ECGI configuration solution may be used as the assistant means to eliminate the possible ECGI conflict as a result of the other solutions, such as the O&M-based solution.
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