3GPP TSG RAN WG1 Meeting #68b
                                                  
R1-121810
Jeju, Korea, 26th – 30th March, 2012
______________________________________________________________________Agenda item: 7.5.2
Source: LG Electronics

Title: Consideration on Interference measurement RE configuration
Document for: Discussion and Decision

1. Introduction

Some discussion regarding configurable UE-specific resources for interference measurement took place in RAN1#67 and the following was summarized in WF [1]. 
· Configurable UE-specific resources for interference measurement should be developed using one of the following approaches: 

· Muting resources

· Zero-power CSI-RS

· New muting resources

· Non-zero power reference signal, e.g., CSI-RS 

· Combination of above

· Including also combinations with CRS

In our view, zero-power CSI-RS based interference measurement is the most desirable among the above alternatives. As stated in [2], only non-zero-power CSI-RS based approach seems not reasonable due to the low density of CSI-RS. Also, new muting resource could be considered instead of zero-power CSI-RS, but it seems more convincing to utilize zero-power CSI-RS, in order to minimize specification impact if there is no serious problem from it. More importantly, introducing new muting resources can lead to a rate matching problem of all legacy UEs. On the other hand, if zero-power CSI-RS is used, at least Rel-10 UEs are able to be free from the rate matching problem. 
In this contribution, we discuss the necessity of a new configuration method for interference measurement RE (IMRE) and the impact of eICIC on IMRE configuration.
2. IMRE configuration
In Rel-10 system, high layer bit-map signaling is used to configure zero-power CSI-RS to UE. This RRC signal indicates multiple 4-port zero-power CSI-RS having the same period for the purpose of rate matching at UE side. If the density of 4 REs is suitable for interference measurement, eNB should additionally indicate which zero-power CSI-RS is used for interference measurement among the group of zero-power CSI-RS the bit-map indicates. However, if 4-RE density needs to be changed for IM, it seems desirable to modify or change the bit-map signaling which is able to indicate only 4-port zero-power CSI-RS. Moreover, with the conventional bit-map configuration eNB cannot independently configure them if a plural number of IMREs needs to be configured. In other words, they are restricted to have the same period, the same offset, and the same number of REs. For example, a plural number of IMREs need to be configured when each cooperative TPs mutes on different RE for IM or when IMRE for each subframe set is configured differently in eICIC case, but they are limited to have the same configuration if bit-map signalling is used. However, if each zero-power CSI-RS can be configured independently by indicating its own subframe configuration, large performance degradation could be observed for legacy UEs since the scheduling of legacy UEs are limited in the subrames without zero-power CSI-RS. For legacy UEs performance, it would be beneficial to configure zero-power CSI-RS located in the same subframe. Overall, it is preferred that all zero-power CSI-RS including ones for interference measurement are located in the same subframe as configured in Rel-10 specification. 
Proposal 1: Single configuration of zero-power CSI-RS is preferred as in Rel-10. An indication on which zero-power CSI-RS should be used for interference measurement is required.

3. Interference measurement RE configuration under eICIC
As ABS subframe is introduced for eICIC, inter-cell interference environment can be categorized into two conditions: high inter-cell interference environment in normal subframe and low inter-cell interference environment in ABS subframe. Accordingly, the impact of eICIC needs to be taken into account when interference measurement RE configuration is designed. Figure 1 shows the possibility that two different interference characteristics appear on a configured IMRE because of eICIC; we assume that, in this figure, the period of IMRE is set 5 msec and ABS subframes are odd subframes.
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Figure 1
As this figure implied, in eICIC case, UE needs to distinguish ABS subframe and normal subframe and to measure interference separately. To conduct this operation, the following two alternatives can be considered.
Alt 1) single interference measurement RE configuration with two CSI subframe sets

eNB indicates single IMRE configuration and two CSI subframe sets to UE, and UE reports CSI for each CSI subframe set by separately measuring IMRE in subframe set 1 and that in subframe set 2. For example, in Figure 1, CSI subframe set 1 and set 2 correspond to even subframes and odd subframes, respectively, and UE differentiates IMRE which is transmitted in every 5 msec based on the CSI subframe set. 
Alt 2) multiple interference measurement RE configuration

eNB indicates two different IMRE configurations; one configuration corresponds to ABS subframe and another corresponds to normal subframe. In this case, the same interference characteristic is shown in IMRE subframes that a IMRE configuration indicates. For instance, in Figure 1, relatively high interference is measured due to inter-cell interference in IMRE configuration A which has the period of 10 msec and offset 0. On the other hand, relatively low interference is measured in IMRE configuration B which has the period of 10 msec and offset 5.
Proposal 2: The impact of eICIC on interference measurement configuration should be carefully considered and the two alternative IMRE configurations need to be studied further.
4. Conclusion
This contribution discussed interference measurement RE configuration. The following proposals were made based on the discussion: 
Proposal 1: Single configuration of zero-power CSI-RS is preferred as in Rel-10. An indication on which zero-power CSI-RS should be used for interference measurement is required.
Proposal 2: The impact of eICIC on interference measurement configuration should be carefully considered and the two alternative IMRE configurations need to be studied further.
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