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1. Introduction

In RAN WG2#68bis it has been agreed that “in certain cases of in-band relay, the DeNB needs to be aware of a restricted set of Un sub-frames that can be used for Un communication” [1], [2]. This contribution looks at the issue of how much flexibility for the MBSFN frame configuration is required. 

2. Relay Architecture

Figure 1 shows the assumed relay architecture where three UEs are connected by the Uu interface to a relay which is connected by the Un interface to an eNB.
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Figure 1 Assumed Relay Architecture
2. Required Flexibility
When relays are used, many UEs will connect to the relay and have the appropriate radio bearers configured to support the individual users’ applications. Therefore at the relay node the traffic on the Un will be composed of many streams with different QoS requirements. These need to be multiplexed together in an efficient way. The dynamic nature of the radio resources allocated for the Un interface means that it is expected that the radio resources used for the Un interface will change over time. As an example, figure 2 shows that the amount of radio resources used for the Un interface will change when an extra UE connects to the relay. The scheduler can dynamically allocate radio resources to different UEs and the Un radio interface depending on the overall QoS requirements of all the bearers that are used. In order for the DeNB to know what resources are required for the operation of the Un radio interface it is necessary that the DeNB has up to date information about the expected load. The load information of Un radio interface at the DeNB being generated by the UEs connected to the relay is best known at the scheduler in the relay 
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Figure 2 Change in RN radio bearer requirements

The relay node then is the most appropriate node in the network to collect buffer status information for the Uu and Un interfaces and enforce QoS control.

The degree of flexibility the MBSFN frame configuration is allowed to have, can be controlled by:

· Long term parameter configuration by O&M

· Medium term RRC as in the normal RRC radio bearer configuration
· Short term dynamic control of the radio resources by Layer 1 signalling

It is likely that, to achieve a reduction of the overall control signalling overhead, some combination of the above three techniques will be adopted for MBSFN frame configuration and dynamic scheduling of the radio resources for the Un interface. 

In the relay node it is expected that some mechanism will need to be implemented to limit the control signalling overhead when the relay node radio bearer should be changed. One possible mechanism could use a preconfigured threshold. The threshold level allows the usage of a fixed RN radio bearer but when the number of UEs or the traffic changes significantly from the UEs connected to the relay, the amount of radio resources dedicated to the RN radio bearer can be altered.
4. Conclusions
In order for the DeNB to know what resources are required for the operation of the Un radio interface it is necessary that the DeNB has up to date information about the expected load.
We propose that flexible MBSFN frame configuration for the Un interface is performed in the DeNB with some assistance from the relay. 
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