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1 Introduction
Several contributions to RAN3 [1]

 REF _Ref272487596 \w \h 
[2]

 REF _Ref272488335 \w \h 
[3]

 REF _Ref272488337 \w \h 
[4]

 REF _Ref272488338 \w \h 
[5]

 REF _Ref272488339 \w \h 
[6]

 REF _Ref272487527 \w \h 
[7]

 REF _Ref272488342 \w \h 
[8]

 REF _Ref272488343 \w \h 
[9]

 REF _Ref272488347 \w \h 
[10] have recently discussed mechanism options for the configuration of relay node ECGI. Some of those contributions analyzed the situation based on the working assumption that the relay node Operation and Maintenance (OAM) and the donor eNB OAM cannot communicate. It was agreed at the last RAN3 meeting to change this assumption. This shall be considered in the RN cell ECGI configuration issue, to which we propose a solution to in this paper.
2 Multi-Vendor OAM Architecture 
As pointed out in [11], multi-vendor node configuration is already handled in RAN through the associated OAM systems of element and domain managers; see the simplified OAM reference model in [12].

[image: image1]
Figure 1. Management reference model, as defined in [12].
3 Relay Node ECGI Configuration

RNs are part of the RAN architecture, and support functionalities defined for eNBs. Therefore, it is reasonable that the eNB functionalities of RNs shall be configured in the same manner as eNBs. In this particular context, the ECGIs of cells served by an RN are associated to its eNB functionalities. A natural baseline is therefore that the ECGIs of cells served by an RN shall be configured by RN OAM.

3.1 RN ECGI Uniqueness

A first requirement on a solution for RN ECGI configuration is to ensure uniqueness. The challenge is that RN eNB ID is the same as DeNB eNB ID, and that their corresponding served cells needs to be assigned different 8-bit cell identifiers.
A straightforward and simple solution already proposed in [7] is to reserve a cell identifier (CI) range for RNs; the RN OAM maintains a per-DeNB list of assigned cell identifiers from this range. The cell identifier range can either be manually entered in RN OAM, or provided by a higher entity such as NMS. Thereby, RN OAM can assign unique cell identifiers to newly deployed RNs. This solution is also applicable if there are multiple RN vendors in the network – each RN vendor OAM acquires a reserved cell identifier range.
This solution does not preclude optimizations: for example, if different RN vendors are deployed in different regions, the same cell identifier range can be used by all RN vendors. The selection can be based on the information provided by the relay node. Furthermore, cell identifier assignments can be aligned on NMS level as discussed in [2]. This means that the natural solution where ECGIs of RN cells are configured by RN OAM can work. We therefore propose that:

Proposal 1: RN cell ECGIs are configured by RN OAM.
3.2 RN ECGI Awareness in DeNB

A second requirement on a solution for RN ECGI configuration is to make DeNB aware of the selected ECGIs. Since both DeNB and RN are RAN nodes, there are already standardized mechanisms to share information between nodes. For the purpose of informing DeNB about the ECGIs assigned to cells served by RN, the X2AP messages X2 Setup Request/Response are particularly suited. These messages include the Served Cell Information IE, in which the RN includes the assigned ECGI of the served cell. Furthermore, this information exchange is already part of a successful X2 Setup between the RN and its DeNB during RN startup [13]. We therefore propose:
Proposal 2: RN shall inform DeNB about assigned ECGIs of RN cells as part of the X2 Setup during RN Startup. If the RN starts one or more additional cells after initial start-up, it shall inform its DeNB of their assigned ECGI(s) through the eNB Configuration Update procedure.
3.3 Entire RN ECGI Configuration Procedure
Figure 2 illustrates the complete RN ECGI configuration procedure.
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Figure 2.   RN cell ECGI configuration procedure.
The configuration procedure thus consists of the following steps:
1 The RN decodes SIB1 and acquires DeNB identity information
2 RRC Connection establishment procedure

3 RN contacts its OAM, including at least DeNB eNB ID.
4 RN configuration data from RN OAM including ECGIs for cells served by RN

5 X2 setup as part of the RN startup. When the X2 connectivity is established, information between RN and DeNB is transferred via X2AP: X2 Setup Request/Response.

6 DeNB informs its OAM about the ECGIs of the served RN.

It is worth noting that ECGI allocation from RN OAM shall take place in the second phase of the RN startup procedure as defined in [13], once connection to the correct DeNB has been established.

3.4 Conflict Resolution

The above solution does not preclude optimized methods to resolve ECGI conflicts between RN and DeNB: the key to this is the exchange of information via X2, an already standardized behavior for all eNBs.

For example, let us suppose that an already taken ECGI has been assigned by mistake to a RN. During X2 connection setup, this information will be shared with its DeNB, both the DeNB and the RN will report it to their respective OAMs, similarly to what would happen with regular eNBs.

The ECGI configuration flow outlined in Sec. 3.3 could become as follows in case a conflict is detected:

1. DeNB sends X2 Setup Request including ECGI of served cells (including all already served RNs);

2. If any RN cell is assigned an occupied ECGI, then the X2 setup could fail;

3. RN contacts RN OAM (including ECGIs of DeNB) to obtain a new vacant ECGI;

4. RN sends X2 Setup Request;

5. DeNB sends X2 Setup Response if OK, failure and go to Step 3 if not (other RNs may have appeared in the meantime).

In case an NMS is deployed, it will perform conflict resolution through some sort of consolidation mechanism (i.e. by changing cell ID range values in either RN OAM or DeNB OAM). In case an NMS is not deployed, it will be up to the operator to manually resolve the issue using the information made available by the OAMs.

4 Conclusion and Proposal
We believe that the eNB functionality support in relay nodes shall be configured via OAM as for regular eNBs, and in particular that the ECGIs of cells served by RNs shall be configured via RN OAM. Furthermore, existing X2 setup procedures suffice to inform DeNB about the assigned ECGI. We therefore propose that:
Proposal 1: RN cell ECGIs are configured by RN OAM.

Proposal 2: RN shall inform DeNB about assigned ECGIs of RN cells as part of the X2 Setup during RN Startup. If the RN starts one or more additional cells after initial start-up, it shall inform its DeNB of their assigned ECGI(s) through the eNB Configuration Update procedure.
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_1346230621.txt
�����msc=modern_blue;
numbering=yes;
RN[label="RN"], DeNB[label="DeNB"], DeO[label="DeNB O&M"], RNO[label="RN O&M"] ;
{ 
                RN<<DeNB:\-SIB1 (eNB ID,...);
                RN--DeNB:\-RRC Connection Est;
                RN->RNO:\-DeNB eNB ID, ...;
                RN<-RNO:\-RN configuration incl. ECGIs of cell served by RN; 
                RN->DeNB:\-X2 Setup Request/Response \n(ECGIs in Served Cell Info); 
                DeNB->DeO:\-Information about ECGIs of served RN;
};








