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1 Introduction
In last meeting, the issues regarding the Un subframe re-configuration was discussed. It was agreed to have possibility for reconfiguration of the subframe allocation on Un during RN operation. However, the details of Un subframe reconfiguration are FFS. In this contribution, we discuss the requirements for Un subframe reconfigurations and what parameters should be reconfigured.

2 Discussion and proposal
The resource allocated for Un and Uu is time division multiplexed to suppress the possible self-interference at relay node. If more resources configured for Uu than the resources on Un, the DL data needs to be buffered at DeNB. On the other hand if the configured resources on Un is more than the resources configured for Uu, the DL data needs to be buffered at relay node. With the appropriate configuration of Un and Uu resources, the additional delay incurred due to the buffering at intermediate nodes can be avoided. Also the appropriate resource configuration could simplify the buffer management at the intermediate nodes and avoid/minimise the possible buffer overflow scenarios. The appropriate subframe configuration mainly depends on the load seen by the relay node, link quality of the backhaul link seen by the relay node and the capability of the relay node. In addition, the load seen by the DeNB and/or the number of relay nodes served by DeNB and the MBSFN configuration for use of MBMS transmission at the DeNB should take into account in the Un subframe configuration for backhaul link.
The following list of changes may require Un subframe re-configuration.  
1) Change of load seen by relay node: number of users and traffic volume
2) Change of link qualities of the backhaul link:

3) Change of capability of the relay 

4) Change of MBSFN subframe allocation of DeNB:
5) Change of load seen by DeNB and/or number of relay nodes served by DeNB:

6) Change of OAM configuration

According the selected network architecture alternative 2, the traffic load seen by the relay node is also visible to the DeNB. Addition or release of bearers for UEs attached to the relay node is visible to the DeNB therefore the traffic volume changes on the relay node can be detected at the DeNB.

The relay node should report the channel quality of the backhaul link to the DeNB for efficient scheduling. Channel quality reporting similar to Rel-8 procedure can be envisaged for the relay node operation.  The throughput on Uu interface depends on the capability of the relay node, example number of antenna ports supported by the relay node. Rel-8 UE capability reporting can also be envisaged for relay node. 

The appropriate Un subframe configuration should also take into account the configuration of MBSFN subframe of DeNB. MBSFN subframes of DeNB can be used for other use such as MBMS broadcast and could not be used for the Un communication. 
If the subframe utilisation is coordinated among RNs, DeNB can dynamically modify the Un subframe utilisation of existing RNs to accommodate a new RN. 

All these changes can either be detected at the DeNB or can be signalled to the DeNB with use of Rel-8 signalling procedures.  Given that, the DeNB alone can make the decision on UN subframe re-configuration.
Proposal 1: We proposed to have DeNB originated Un subframe re-configuration.

In RAN1, two approaches (implicit and explicit indications) are discussed for the configuration of UL subframes. In implicit approach, UL subframes are determined based on the DL subframe configuration and the association of HARQ ACK/NACK transmission and the DL data reception. If nth DL subframe is configured for Uu transmission, n+4th UL subframe is considered as Uu UL transmission. According to the explicit indication, the UL and DL subframes are independently configured and association of the DL and UL subframes are explicitly signalled. However, RAN1 has not yet decided on the implicit or explicit indication of UL configuration.
Following the Rel-8 procedure, the UEs are not supposed to receive data beyond the control region of the MBSFN subframe. Only the resource beyond the control region of corresponding Un subframes are used for R-PDCCH and R-PDSCH transmission. For the correct operation the RN, the RN should be informed of the start symbol of the R-PDCCH/R-PDSCH in Un subframes. Possibility for use of fixed start symbol vs configurable start symbol is under discussion in RAN1. 
The configurable MBSFN patterns do not match the Rel-8 HARQ timing which causes collisions and limitations. This is another issue which is being discussed in RAN1. There might be a need for re-configuration of HARQ timing based on the configured Un subframes. 
In conclusion, the following parameters may be considered in Un subframe configuration/re-configuration. 
a) The DL subframe allocation.

b) The UL subframe allocation.

c) The starting symbol of the R-PDCCH.

d) HARQ timing.
Out of the four parameters identified, the DL subframe is the main parameter should be considered in the reconfiguration. Indication of the UL subframe allocation, starting symbol of the R-PDCCH/R-PDSCH and HARQ timing within the reconfiguration depends on the RAN1 agreements.

Proposal 2: At least the DL subframe should be re-configuration.  Indication of the UL subframe allocation, starting symbol of the R-PDCCH and HARQ timing within the Un subframe re-configuration is FFS.
3 Conclusion
We analysed the open issues regarding Un subframe re-configuration for Type 1 relays. We discussed the requirements for Un subframe reconfigurations and what parameters should be reconfigured for the Un subframe reconfigurations.

It is proposed that RAN 2 considers the following proposals with regards to the Un subframe re-configuration.
Proposal 1: We proposed to have DeNB originated Un subframe re-configuration.

Proposal 2: At least the DL subframe should be re-configuration.  Indication of the UL subframe allocation, starting symbol of the R-PDCCH and HARQ timing within the Un subframe re-configuration is FFS.



















