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1. Introduction

The Type-2 relay is discussed and a related way forward was agreed in the last RAN1 meeting. So Type-2 relay discussion seems to be started actively as well as Type-1 relay discussion. On the other hand, it is reported in the last meeting that RAN2 discussed backhaul protocol and network structure for Type-1 relay based on the RAN1 agreement. In similar procedure, because Type-2 relay is agreed as a candidate for LTE-A relay, related issues seem to be addressed in upcoming meeting RAN1 and RAN2. In order to facilitate RAN2 discussion on Type-2 relay, RAN1 may send an LS regarding Type-2 relay agreement to RAN2 or all of related WGs. 
In this paper, as one of Type-2 relay related issues, Type-1 relay equipped with Type-2 relay are introduced especially assuming CoMP operation in LTE-A will be supported in both types of relays. Because this composite relay can be controlled by simple signal, it can easily support multi-mode operation such as L3 relay or L2/L1 relay. In order to achieve this completely, both relay types should be discussed together.
2.  Coexistence of Type-1 and Type-2 relay
It was agreed to consider Type-1 (L3 relay) and Type-2 (L2/L1 relay) as a sort of working assumption in further study. Basically, L3 relay node has PDCP, RLC, MAC and PHY protocol for IP packet (PDCP SDU) forwarding. Considering L1 relay requires only PHY protocol for transport block (MAC-PDU) forwarding, and L2 relay requires PHY/MAC protocol for RLC-PDU forwarding or PHY/MAC/RLC protocol for PDCP-PDU forwarding, it is important that a part of L3 relay protocols can be naturally used for L1 or L2 relay. In that sense L3 relay should be defined in LTE-A specification so that whole or a part of L3 relay protocols can be selected depending on which type of relay is enabled by signaling indication. Considering CoMP operation through L2 relay as shown in Figure 1-3, it is noted that L3 relay can support L2 relay satisfactorily with minor impacts on L3 relay protocol stack. 
Especially in CoMP Joint Scheduling (e.g. CoMP-Joint Processing) via L2 relay, signal information such as scheduling/feedback information generated by MAC scheduler at eNB (anchor cell) will be carried by C-plane to Relay MAC scheduler (cooperative point) in order to perform PHY cooperative processing for PDSCH data which has already arrived at Relay buffer for that purpose. The reason not to use MAC upper layers is that if the JS-data is forwarded at IP packet level, it may be modified due to RLC segmentation and concatenation and impacts from scheduling of other relay UEs. Alternatively one can also introduce CoMP UE-dedicated RRC signal for each Relay MAC scheduler to keep original MAC PDU from changing its contents, even after performing RRC and PDCP processing. However, it requires at least UE-specific RRC signaling and unnecessary upper layers’ processing. In case of L1 relay, the overhead due to unnecessary upper layer processing increases further. Therefore it is desirable that L3 relay should be configured to be able to support L1 and L2 relay by means of e.g. modified MAC protocol.
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Figure 1: Example of Data and Signal flow when L2 Relay is embedded in L3 relay in CoMP
3. Conclusion

Based on the consideration above, we summarize alternatives to resolve the issues

· New specification work on other types of relay
· Specification work for Type-2 relay is required additionally regardless of existing Type-1 relay specification.

· Type-1 relay specification could not support Type-2 relay.  
· Two different specifications are described in LTE-A
· Partial reuse of Type-1 relay protocols and network structure
· RRC signaling to control relay scheduler’s operation with Type-1 relay

· For example, it is required to control RLC and PDCP protocol operation to guarantee the size and contents of  forwarded MAC, RLC or PDCP-PDU

· Further detailed change in Type-1 relay specification is FFS

· A part of Type-1 protocols and network structure is applied to Type-2 relay.

· With some spec. change in Type-1 high layer protocols to support, e.g. MAC-PDU forwarding, RLC-PDU forwarding or PDCP forwarding

· The relay type can be set by indication signal from eNB

· It is desirable that both Type-1 relay and Type-2 relay share the protocol and network structure as many as possible.






