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1. 
Introduction

With the introduction of Relays in Rel-10 [1], discussions about the configuration of the relay nodes (ReNB) has started in recent RAN2 and RAN3 meetings, where different options have been considered [e.g. 2-3]. There is in fact a difference due to inter-dependencies between ReNB and its DeNB that may affect the configuration of the ReNB and DeNB when compared to other eNBs, in order to make the system working correctly. 

While the focus so far has been mainly on MBSFN subframe allocation, we like to illustrate in the following a general framework for ReNB configuration and propose a way forward that could be used for initial configuration and reconfiguration of ReNB parameters and settings.
2
Relay configuration requirements
A ReNB has, compared to other eNBs, the need to coordinate some of the parameter settings with those of the DeNB to which it is attached. One good example of such coordination need, discussed in RAN2, is the MBSFN subframe configuration for the Un backhaul link [2].

Relay configuration parameters can therefore be divided into two different groups, responding to different needs:

A. Parameters that relate only to ReNB, for which no coordination with DeNB is required (e.g. operation band)
B. Parameters that requires coordination with DeNB (e.g. MBSFN subframe split for Un): these parameters need to be consistent with parameters of the DeNB and may be dynamically reconfigured from time to time, to adapt for example to variable loading conditions, activation/deactivation of services, UE attach/detach, etc. 

While for the parameters of group A, the configuration can be fully determined by O&M, for the parameters of the group B this may not be sufficient to meet the required flexibility in a dynamic multi-vendor environment. 
2.1
Configuration of ReNB-only related parameters (group A)
For this group of parameters, values are determined without DeNB involvement and the simple scheme proposed in Figure 1 could be adopted: in this case the ReNB settings are determined at O&M and retrieved by the ReNB directly. 

The advantages of this scheme are the simplicity and the full compatibility with configuration method of other eNBs. The initial configuration could be carried on during the ReNB start-up procedure, following the principle flow in [1]:
· First the ReNB establish the connection with the DeNB (ReNB-UE attachment)

· Then it connects to O&M to perform the node configuration
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Figure 1: Configuration scheme for ReNB parameters which are not related to DeNB settings.

Details and proposals about how the ReNB connectes to O&M can be found in our additional contribution on relay IP connectivity [4].

2.2
Configuration of ReNB parameters coordinated with DeNB (group B)
For this group of parameters adopting the scheme described in section 2.1 may not be sufficient to guarantee a full consistent and flexible setup between DeNB and ReNB, during the operation of the system:
· The parameters needs to be consistent between DeNB and ReNB for a correct system operation: it is needed for the DeNB to be able to exchange such information with the ReNB, to ensure consistency

· The parameters may need to be adjusted over time, in a dynamic way, for example to cope with different system loading: the DeNB needs to exchange information with the ReNB to ensure a synchronized and consistent adjustment of the parameters  
Considering these requirements, DeNB becomes the entity that determines the parameter values for group B and the scheme in Figure 2 is proposed to be adopted for the configuration of such parameters.
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Figure 2: Configuration scheme for ReNB parameters to be coordinated with DeNB settings.

In this scheme, the DeNB acts a master for (re-)configuring ReNB parameters subject to coordination with DeNB settings. In a first step the DeNB retrieves from O&M, in addition to its own settings, ranges and options for the subset of ReNB parameters that need to be coordinated with DeNB settings (i.e. DeNB retrieves all settings that allow it to function as a donor eNB). The DeNB determines then, based on the current situation and information shared by the ReNB, the correct actual configuration for the ReNB parameters of group B. Finally the DeNB propagates the selected configuration to the ReNB.
The communication between DeNB and ReNB of the settings and related information is provided by RRC. This way both operator control over system configuration and flexibility and consistency of parameters settings are secured with limited complexity. 
2.3
Overall relay configuration proposal
As seen, the particular requirements for ReNB (re-)configuration could be fulfilled by using the scheme described in section 2.2, where the DeNB determines appropriate settings and then signal them to the ReNB. Though this method could potentially be used for configuring all ReNB parameters, it seems causing unnecessary complexity to involve DeNB decisions for parameters that do not need to be coordinated between DeNB and ReNB: those parameters could in fact be simply configured by O&M and retrieved by the ReNB, as described in section 2.1. 

We also note that within this group (group A) of parameters there are a small subset of parameters the ReNB needs to get as part of pre-configuration to be able to correctly operate, for example at power-up. This is shown in step 2 in Figure 3, and details and proposals about how this step can be performed and what parameters would need to be provided during pre-configuration can be found in our additional contribution on initial relay configuration [5]. The remaining parameters of group A are provided during step 4 in Figure 3.
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Figure 3: Hybrid approach for ReNB configuration: example of initial configuration.

Figure 3 illustrates how these schemes could be combined in a hybrid approach, taking as example the initial configuration of the ReNB:

· 1. At setup, the DeNB (i.e. an eNB capable of supporting relays) retrieves its configuration from O&M, which also includes ReNB configuration options for ReNB parameters requiring coordination with DeNB settings, thus getting all the information needed for it to act as a donor eNB
· 2 ReNB attaches as UE to the DeNB and uses OAM protocols to download group A parameters that need pre-configuration. After this download, the ReNB detaches from the network.

· 3. After pre-configuration is complete, the ReNB attaches to the DeNB to begin relay operations, , 
· 4. After the ReNB has completed the attach procedure, the configuration of the remaining group A parameters can be retrieved by ReNB from O&M. This will follow the scheme described in section 2.1 and provides ReNB with parameters that do not need coordination with DeNB settings, the values being determined at O&M.
· 5. The DeNB determines the appropriate settings (for group B parameters) within the given ranges and options and signal them via RRC to the ReNB to complete the parameter configuration

· 6. Finally the ReNB configuration is completed by S1/X2 setup (see for example [6])
Conclusion: The ReNB configuration requirements of simplicity, compatibility, flexibility and consistency with DeNB settings can be achieved by a hybrid scheme, whereby ReNB parameters that needs coordination with DeNB are determined by the DeNB and propagated to ReNB via RRC, the rest of the parameters being directly retrieved by the ReNB from O&M with reduced complexity. 
3.
Conclusions

We propose to adopt a hybrid scheme for the configuration of relay nodes, whereby:
-
parameters that related to the Relay eNB (ReNB) and are independent from parameter settings that are configured in the DeNB to which the ReNB is connected to are determined at O&M and can be directly retrieved by the ReNB 

· parameters in the ReNB which are dependent and shall be kept consistent with the parameters of the DeNB for the correct functioning of the system are determined at DeNB and then signalled to ReNB 
· DeNB parameters remain configured by O&M, while a subset of parameters related to the ReNB are decided within the DeNB and then propagated to the ReNB via RRC. The O&M could provide the DeNB with ranges or options for ReNB settings, to ensure control and flexibility 
Proposal 1: It is proposed to adopt a hybrid approach for relay configuration, determining at O&M parameters that do not depend on DeNB settings (group A) and determining at DeNB parameters having dependency on DeNB settings (group B). The first group of parameters can be directly retrieved by the relay node, while the second group will be signalled to the relay by the DeNB. 
Proposal 2: It is proposed to send an LS to RAN2 asking to identify what relay parameters needs to be determined at DeNB (group B), as they have interdependency with DeNB. 
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