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1 Introduction

Type-1 relays are essentially low power eNodeBs with wireless inband backhaul to the donor eNodeB. In RAN2 #65bis, a few decisions were made for type-1 relays. The interface between the relay node (RN) and the donor eNodeB is now being referred to as the Un interface. On Uu interface, all AS control and user plane protocols are terminated in the RN, subject to SA3 agreement. Un user plane will have MAC, RLC and PDCP, and the likely protocol structure would be as indicated in [1]: 
In this contribution, we list the various handover scenarios involving the RN. We also present a critical issue related to buffer forwarding for handovers that involve RNs.
2 Handovers involving Relay Nodes
With RNs in LTE-A networks, we can anticipate the following handover scenarios with fair regularity

1. UE moving from RN to its own serving donor eNodeB

2. UE moving from RN to a neighboring donor eNodeB

3. UE moving from one RN to another RN served by the same donor eNodeB

4. UE moving  from one RN to another RN served by a neighboring donor eNodeB

5. UE moving from donor eNodeB to an RN served by the same donor eNodeB
6. UE moving from a neighboring donor eNodeB to an RN served by a different donor eNodeB
When the UE needs to be handed over from an RN (either to another RN or to a donor eNodeB), in case of RLC-UM, the PDCP SDUs in the relay node for which the transmission in the downlink has not yet been completed by RLC, have to be forwarded to the donor eNodeB via the wireless backhaul link. In case of RLC-AM, for downlink transmission, in addition to the PDCP SDUs that could not be transmitted, the relay node has to also forward the SDUs that have not been acknowledged successfully at the RLC layer by the UE. 
As can be seen from the above list of possible handovers involving RNs, handover instances 1-4 should be fairly frequent. And in these instances, the RNs would be required to perform buffer forwarding of data back to the donor eNodeB that were originally sent by the donor eNodeB. This is because the donor eNodeB is likely to have deleted these PDCP SDUs because the RLC layer of the Un interface might have sent confirmation of the delivery/transmission of the packets to the RN. By forwarding the PDCP SDUs on the Un interface again during handovers, precious radio resources on the Un link are wasted unnecessarily. 
We therefore believe that some mechanisms may be needed to avoid unnecessary buffer forwarding from the RN back to the donor eNodeB. For example, a further mechanism may be introduced where the donor eNodeB retains the PDCP SDUs transmitted to the RN, unless known to be acknowledged by the UE. 
3
Conclusions
We propose that RAN2 discuss the need for and mechanisms to reduce/avoid buffer forwarding back from the RN to the donor eNodeB for handovers originating from an RN. We also propose that the following conclusion is made: 

Conclusion 1: There is a need for a mechanism to reduce/avoid buffer forwarding back from the RN to the donor eNodeB for handovers originating from the RN.
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