
3GPP TSG RAN WG1 meeting #57





 



  R1-091800
San Francisco, US, May 4 - 8, 2009
Agenda Item:
15.3
Source:
Huawei
Title:
Discussion on relay in CoMP
Document for:
Discussion and decision
1 Introduction

For LTE-A, some new features, relay and CoMP, will be introduced. In this contribution, we consider the coexistence problem between Type-1 relay and CoMP transmissions which may be faced in deployment. We mainly focus on discussing the following questions:
· Whether to take a Type-1 RN as a transmission point in intra-eNB CoMP. Could there be an interface between two RNs with the same donor-eNB?

· Whether to take a Type-1 RN as a transmission point in inter-eNB CoMP. Could there be an interface between two RNs with different donor-eNBs or between RN and its neighbour eNB? 

2 Consideration on Intra-eNB CoMP involving Type-1 Relay
In this section, we discuss the feasibility for a Type-1 RN to be a transmission point in the case of intra-eNB CoMP.
Since the Type-1 RN is deployed with a separate cell ID distinct from its donor-eNB, UEs located at the edge of both the donor-cell and the RN cell may suffer from a high level of interference. To solve this problem, those UEs can be served through a CoMP transmission composed of the RN and the donor-eNB. When the RN gets user traffic, it may become a transmission point and coordinate the necessary transmission information with its donor-eNB. 
Proposal 1: A type-1 RN may become a CoMP transmission point in the case of intra-eNB CoMP.
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Figure 1: Intra-eNB COMP with RNs
There may be more than one RN in a donor-eNB as shown in Figure 1. If CoMP cooperating set serving for a UE is composed of the donor-eNB, RN1 and RN2, which one should be the serving cell for the UE? Is there an interface between RN1 and RN2? If there is no interface, RN1 and RN2 should cooperate with each other via their donor-eNB. Therefore, if the serving cell is RN1, and donor-eNB and RN2 are assistant cells, then any data from RN2 must be forwarded to RN1 by the donor-eNB, which brings additional time delay. This is also the case when the serving cell is RN2. To solve this problem, we can specify the serving cell to be the donor-eNB; otherwise, we should have an interface between RNs with the same donor-eNB.

Proposal 2: The donor-eNB should be selected as the serving cell in the case of intra-eNB CoMP, or we can have an interface between RNs. 
3 Consideration on Inter-eNB CoMP involving Type-1 Relay
In this section, we discuss the feasibility for a Type-1 RN to be a transmission point in the case of inter-eNB CoMP.
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Figure 2: Inter-eNB COMP with RNs
Since the Type-1 RN creates a new cell, the UEs may suffer from a high level of interference when located at the edge of the RN coverage, the RN’s donor-cell coverage or the neighbouring cells coverage. As shown in Figure 2, a UE at the edge of RN1 would benefit from CoMP with the RN and the eNBs being part of the CoMP set. But how does the RN exchange coordination information with the neighbouring eNBs? Can the RN sends/receives any information from the neighbouring eNB directly? If the RN can not exchange coordination information directly with the neighbouring eNB but through the RN’s donor-eNB, it will increase delay spread because the donor-eNB needs to forward the information to the target. The more information is exchanged, the more delay is induced. Delay problem will be more serious when two RNs belonging to different donor-eNBs participate in the same CoMP cooperating set. Therefore, we think that Type-1 RNs are not suitable to be the transmission points in the case of inter-eNB CoMP. 

However, inter-eNB CoMP involving Type-1 relay can be supported if we define interfaces between RNs as well as between the RN and its neighbouring eNB. Thus, RNs can communicate with each other directly and the RN can also communicate with the neighbouring eNB directly, which decreases the time delay spread experienced during the information coordination process. In general, we need to think about how an RN communicates with other points, including neighbouring eNB, other RN, etc. An interface just like X2 should be FFS.
Proposal 3: RAN1 should consider how an RN communicates with other points, including neighbour eNB, other RN, etc. An interface just like X2 should be FFS.
4 Conclusions
In this contribution, we have discussed how to coordinate relays and CoMP for LTE-advanced. We have the following proposals: 
Proposal 1: A type-1 RN may become a CoMP transmission point in the case of intra-eNB CoMP.
Proposal 2: The donor-eNB should be selected as the serving cell in the case of intra-eNB CoMP, or we can have an interface between RNs.
Proposal 3: RAN1 should consider how an RN communicates with other points, including neighbour eNB, other RN, etc. An interface just like X2 should be FFS.
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