Page 1



3GPP TSG RAN WG1 Meeting #68bis                   






R1-121034
Jeju, Korea, 26th – 30th March, 2012

Agenda item:

7.5.2
Source:            China Unicom
Title:               Issue on Interference Measurement Considering eICIC Feature
Document for:
   Discussion/Decision
1. Introduction

The CoMP work item for Release 11 [1] was approved at RAN #53 meeting. One of the objectives of R11 CoMP WI was agreed as the following:

·   Specification in support of DL CoMP operation potentially including: 

· Enhancements and requirements on downlink reference signals 

· enhancements to improve interference measurements
· enhancements to identify and measure the downlink channel status of multiple transmission points
· consider performance requirements for flexible mapping of antenna ports to transmission points

The interference measurement should be discussed and standard impact should be considered. And it is also important to notice that macrocell and picocell have different cell IDs in R10 eICIC. It will cause contradiction when the eICIC feature deployed in CoMP scenario 4 and also bring the impact on interference measurement issue.    
This contribution discusses interference measurement issue in CoMP scenario 4 when eICIC feature is simultaneously deployed and proposes our initial views.

2. Discussion
The CoMP scenario 4 was defined in [2] as the following:

· Heterogeneous network with low power RRHs within the macrocell coverage where the transmission/reception points created by the RRHs have the same cell IDs as the macro cell
It is quite possible that different scenarios of CoMP may be all utilized by the operators in the future. Thus technique enhancements of R11 CoMP should apply to each scenario in order to improve the deployment flexibility. Furthermore, both CoMP and TDM eICIC can improve the performance of LTE system. It’s quite possible that the operator may apply these two techniques in the same network at the same time. The aforementioned potential issue of CoMP scenario 4 and eICIC co-existence should be taken into account in further research.   
Proposal 1: Both the CoMP and eICIC are utilized in the same network should be considered.
In Rel-10, for heterogeneous network deployment, time domain eICIC had been proposed and considered as one of major solutions to resolve the interference issue in HetNet. In current R10 specifications, ABS has been involved in and several information elements also have been defined which including ABS information and ABS status. However, X2 signalling for TDM eICIC seems unsuitable for scenario 4 of CoMP. 
In HetNet scenario, the low power nodes may play different roles in practical deployment. In Figure 1, for instance, Pico 1 and Pico 2 deployed in the coverage of Macro1 in order to improve capacity in hotspot area thus Macro 1, Pico 1 and Pico 2 constitute one cluster. And Pico 3 is deployed outside of the coverage of Macro 1 for the coverage hole and does not belong to a cluster of CoMP.
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Figure 1. Interference scenario in CoMP scenario 4
For this case, the Pico 3 needs ABS setting of Macro 1 and then Macro 1 sets ABS patterns to avoid interference to victim UE 1 which in coverage of Pico 3. However, the same ABS pattern is not only set for Macro1 but also for Pico 1 and Pico 2 when Macro1 receives ABS setting request. Due to the large distance between Pico1 and UE 1, the major interference sources to UE 1, as shown in Figure 1, are Macro 1 and Pico 2. So that it will cause resource usage efficiency decrease for Pico 1. In this situation, if Macro 1 and Pico 2 configure ABS pattern and Pico 1 could still transmits to UE 2 on the corresponding ABS subframe, it would effectively improve the resource utilization. Therefore, if the Pico 1 within the Macro 1 can be set to not use ABS, but Macro 1 and Pico 2 are both set to use ABS based on UE 1 location, will further enhance the resource utilization of the cluster 1. 

Proposal 2: Different picocells within one macrocell which share the same cell ID can be set to use ABS or not.
In Release 8/9/10, interference measurement has been considered as mainly UE implementation based on CRS and not been defined in relevant specifications. CRS is related to the cell ID and in CoMP scenario 4 UE cannot measure the interferences from different transmission points with the same cell ID accurately which would impact CSI feedback accuracy. Moreover, CSI-RS based method could not meet the interference measurement requirement due to the channel estimation error. An interference measurement solution based on zero-power CSI-RS is proposed in [3] and in this solution PDSCH RE muting method is utilized. From the above analysis, interference from different transmission points with the same cell ID from the same measurement set should be distinguished by the UE.  
Proposal 3: Interference from different transmission points with the same cell ID from the same measurement set should be distinguished by the UE.
3. Conclusion

Based what have been discussed above, the proposals are as follows:
Proposal 1: Both the CoMP and eICIC are utilized in the same network should be considered.
Proposal 2: Different picocells within one macrocell which share the same cell ID can be set to use ABS or not.
Proposal 3: Interference from different transmission points with the same cell ID from the same measurement set should be distinguished by the UE.
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