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1. 
Introduction

In the latest RAN3 Ad-Hoc meeting held in Beijing, it has been agreed that the donor eNB (DeNB) and the relay nodes (RNs) connected to it share the same eNB ID in Release 10. This way the RN cells are seen as additional DeNB cells from any other eNB.
One of the points listed for discussion is the assignment of the relay eNB ID and Cell Identity [1]. In this paper we discuss this open point and propose a possible way forward for the configuration of the RN identities.

2
Relay deployment and E-CGI determination
Relay deployment are expected to add nodes to existing macro layer, that could be deployed in significant number under the same macro cell, to improve data service coverage in several spots of the network (see figure 1). Where the macro network needs to improve coverage with the introduction of a new RN is typically determined by operator, by means e.g. of planning tool or drive test analysis. 
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Figure 1: Relay node deployment for improved data coverage.

In such scenario, the selected donor eNB ID is already known when the relay deployment takes place and it is typically available at the DeNB O&M system of the macro network, together with the related cell identities.
In this scenario, two options could be considered for determining the eNB ID and Cell Identities for the RN:

Option 1: RN O&M configures the eNB ID and Cell Identities to the RN. 

In this case the information about the DeNB ID and the already configured Cell Identities of its own cells shall be made available at the RN O&M, in order to guarantee uniqueness of the identifiers at RNs and under the donor eNB cells. 
One possible way to guarantee uniqueness of the Cell Identities is that the operator would configure possible range of Cell Identities for relay cells in the RN O&M and a disjoint range for DeNB cells in the DeNB O&M. The eNB ID could be derived by the RN itself from broadcast information of the DeNB and then uploaded to the RN O&M. The RN O&M will then select the Cell Identity among the reserved values still available. 

This requires interaction between the relay O&M and the DeNB O&M. It also requires interaction between different RN O&Ms in case of multi-vendor network and separate O&Ms – partitioning of Cell Identity ranges among several O&Ms is not very efficient. 
Option 2: the eNB ID and Cell Identities for the RN are determined at the DeNB (macro) O&M 

In this case the DeNB O&M has already all the information regarding the donor eNB ID and the Cell Identity of its cells. Therefore, the Cell Identity of cells belonging to the newly deployed RN can be easily determined at the same DeNB O&M without the need to exchange information with the RN O&M. 
Once a new RN is configured, the information remains available at the DeNB O&M and can be used for the configuration of other RN deployed afterwards. This option allows for a configuration of the cell identities without the need for interaction between O&M systems, thus showing some advantages. 
Conclusion 1: The Cell Identity of the relay cells can be determined at the DeNB O&M directly, as all necessary information are present and no information exchange between DeNB O&M and RN O&M is necessary.
3.
E-CGI and RN eNB ID Configuration

Following option 2 above (RN eNB ID and Cell Identity of RN cells determined at DeNB O&M), the configuration of the identifiers could be implemented by letting the DeNB automatically configuring those parameters into the relay, as:
· The DeNB O&M configures the DeNB with disjoint ranges of Cell Identity values reserved for relay cells and DeNB cells
· At RN start-up, DeNB configures the RN eNB ID and the Cell Identity of the RN cell in the RN
· The DeNB is provided this information by DeNB O&M, for configuration of relays new to it.
· The configuration could be limited to the Cell Identity values, letting the RN determining itself the eNB ID, according to the definition in [1], section 9.2.1.37 (i.e. 20 leftmost bits of the Cell Identity IE)

· This can be done via either RRC signalling or S1 signalling.
· At completion of the RN configuration, the RN informs the RN O&M about the configured eNB ID and Cell Identities. At the same time, the DeNB confirms the used values for the new RN cells to DeNB O&M and could for example also retrieve new values to prepare for next relay deployment. 

This way both the DeNB O&M (which keeps track of the identifiers of all cells under the DeNB, considering the RN cells as well) and the RN O&M (which keeps track of the identifiers of all relay cells) will have the complete information about the RN eNB ID and Cell identity of the RN cells without the need to directly exchange that information. This procedure can be fully automated and do not require predefined ranges for the identifiers of relay cells and DeNB cells identifiers.  
Conclusion 2: The relay eNB ID and the Cell Identity of the relay cells are configured by the DeNB (via RRC signalling or S1 signalling), according to the information provided by the DeNB O&M. The DeNB and the RN shall inform, at configuration completed, the respective O&Ms of the configured identifiers. 
4.
Conclusions and Proposals
We propose that RAN3 agrees on one of the following proposals for the configuration of eNB ID and Cell Identities in case of relays.
Proposal 1: The eNB ID of the relay and the Cell Identity of the relay cells are configured by the DeNB, according to the information determined and provided by the DeNB O&M. The DeNB and the RN shall inform, e.g. at configuration completed, the respective O&Ms of the configured identifiers.
· In case Proposal 1 is accepted, RAN3 should discuss whether RRC signalling or S1 signalling should be used for the configuration of the relay Cell identity.
Proposal 2: In case Proposal 1 could not be agreed, it is proposed to configure the Cell Identity of the relay cells via RN O&M, whereby predefined and disjoint set of cell identifiers are made available to both O&M systems. The eNB ID of the relay shall then be derived from DeNB broadcasted information and provided to RN O&M prior the relay Cell Identity configuration.
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