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1. Introduction

In past couple of meetings and via 3GPP email reflector, limited discussion about relay type for LTE-A has taken place. Regarding the text proposal in email discussion, it seems that further clarification on relay types based on C-plane functionality and U-plane forwarding capability is required in viewpoint of CoMP schemes as well as relaying operation. 
2. Basic assumption of L3 relaying node

We think that exact definition of what L3 relay is not appropriately shared for all people interested this issue even though relay type is handled or discussed in some contribution and TP is being prepared by some companies as well.

Figure 1 and 2 illustrate a kind of simplified model of the LTE-A user/control-plane protocol stack to outline the required functionality of relay node to be introduced and to make clear what the exact definition of a relay node is, focused on simple functionality of relaying/conveying data/control information., It seems to be assumed in the user-plane aspect that L3 relay should be capable of forwarding IP packets as a relaying node. Also, there is no doubt that L3 relay can technically support L0, L1, L2’and L2 relay operation, but there seems to be some argument that those types of relay should be supported as a mandatory features in L3 relay.  So some points to be considered are identified when L3 relay is employed in the section 2.
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Figure 1. User-plane protocol stack for L3 relay node
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Figure 2. Control-plane protocol stack for L3 relay node
3. Further considerations
If no additional techniques such as CoMP or spatial multiplexing through relaying node are considered, identification of L1/L2/L3 relay type can be clear as shown in Figure 1. In addition, if there are not so much impacts on implementation of the additional high layer protocol stack on top of PHY and/or MAC layer protocol stack, relay like eNB capability (e.g. L3 relay) seems desirable. However, it hasn’t been discussed enough whether a capability to support L1, L2 relay with full flexibility should be considered in designing such L3 relay. 
Before deciding the relay type for LTE-A, how to support CoMP operation between cells (eNB cell or relay cell) should be discussed together. In general, CoMP scheme will perform a sort of frequency selective scheduling (e.g. MCS selection) based on the channel conditions on corresponding wireless links involved in cooperative transmissions in centralized scheduling manner (i.e. one anchor cell and the cooperative cell(s)) so that fast link adaptation such as MCS allocation can be done according to instantaneous channel condition. In order to guarantee performance of such a fast link adaptation, however, latency between cooperative cells should be very low. However assuming current X2 interface, such link adaptation may not be performed satisfactorily. 
For example, let’s assume that CoMP transmission between eNB-UE link and eNB-RN-UE link is performed by centralized scheduler in anchor eNB, while independent scheduling for non-CoMP UEs is performed by MAC scheduler within L3 relay. A CoMP UE anticipates two MAC PDUs; one from eNB via eNB-UE link, the other from RN via eNB-RN-UE link. It is expected that UE can easily perform decoding process according to predefined rule because both MAC PDUs are generated by MAC scheduler in anchor eNB depending on the channel conditions of both CoMP links. However there can be some problems in eNB-RN-UE link because of re-processing by relay upper layers, i.e. RLC and PDCP layer. In other word, if MAC PDU from anchor node B is not bypassed in relay node due to upper layer protocol stacks, MAC PDU re-capsulated by relay may be different from the received MAC PDU sent by anchor eNB according to difference of channel condition in between eNB-UE link and RN-UE link.  In order to resolve this, some considerations should be taken into account. For example, modification of L3 relay protocol stack to some extent so as to support MAC combined scheduling of MAC PDUs both from its own and anchor eNBs may be needed. Otherwise, some of CoMP schemes (e.g. joint processing) may not be implemented optimally. 
4. Conclusion

We can conclude as follows;
· We basically support the L3 relay with following features; IP packet forwarding (i.e. PDCP SDU forwarding) in User-plane and complete RRC functionality in Control-plane. 

· In addition, a Relay capable of PDCP PDU forwarding in User-plane and complete RRC functionality in Control-plane should be investigated further whether it’s feasible.
· It should be carefully investigated whether to support enabling or disabling some part of L3 relay protocol stack in order to support the other relay alternatives (e.g. L2, L1 and L0 relay type).

· We should closely take “Impacts on CoMP schemes” into consideration. 
· Modification to L3 relay protocol stack may be needed or 

· Restricted CoMP schemes may be allowed






