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1. Introduction

There was limited discussion on CoMP & Relay related issues such as CoMP RS and relay types. In line with those discussions, scheduling and signaling issues on CoMP operation by using different types of Relay nodes are addressed in this paper. 
2. CoMP operation with different types of relays
It was agreed to consider L3 relay type as a sort of working assumption and other types of relay such as L2 and L1 relay are also considered in future 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 (CoMP-JS) via L2 relay, signal information such as PMI/RI/CSI 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
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Figure 2: Example of Relay U-plane protocol stack for LTE-A
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Figure 3: Example of Relay U-plane protocol stack for LTE-A

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

· New specification work on other types of relay
· Specification work for L1 or L2 relay may be required additionally regardless of existing L3 relay specification.

· L3 relay equipment could not support L1 or L2 relay.  
· Partial reuse of L3 relay functionalities, i.e. high layer protocols
· RRC signaling to control relay scheduler’s operation with full L3 relay

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

· A part of L3 functionalities is applied to L1 or L2 relay.

· With some modification of high layer protocol to support MAC-PDU forwarding, RLC-PDU forwarding or PDCP forwarding

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

It was raised that different relay types require different protocol stack and a part of full L3 relay functionalities can be reused by means of additional signaling and/or minor specification change when taking into account the CoMP scheduling operation via different relay types. So, impacts from the case that other types of relays are introduced should be investigated carefully based on considerations aforementioned and related works also have to be done in SI or WI phase. By doing so, we can avoid forward compatibility issue that could happen in future release.






