3GPP TSG-RAN WG1 #63bis
R1-110144
Dublin, Ireland, January 17th – January 21th, 2011
Source:    MediaTek Inc.

Title:
Discussion on CQI Reference Resource
Agenda Item:
6.2.2.2
Document for: 
Discussion and decision 
1. Introduction
In RAN1 63, the CQI reference resource in case of CSI-RS was not finalized yet. In this contribution, we show our views on this issue. 
2. Discussion on CQI Reference Resource 
To determine CSI, an UE requires doing following two tasks:
(a)   estimating channels from the serving cell, and 
(b)   estimating interference level.
For TM1~TM8, there is no any problem, since the Rel-8 CRS based mechanisms are directly reused. For TM9, it was approved by e-mail that CSI-RS should be used for (a), and (b) might be done by either CRS or CSI-RS [1]. Unlike CRS, which is available in each subframe, CSI-RS has a periodicity of a multiple of 5 ms. So, the rule defined in Rel-8 is not applicable for TM9.
Channels estimation for the serving cell

For estimating channels from the serving cell, in several contributions [2][3], it is proposed that the CQI reference resource should be the latest CSI-RS subframe not closer than 4 ms to the subframe, in which CSI feedback happens. In general, we also agree on the proposal due to its simplicity. To our understanding, the rule is suitable for periodic CSI reporting. For aperiodic CSI reporting, it seems necessary to further discuss. There are three possible options, which might happen for defining the CQI reference source for aperiodic CSI reporting:

1. the latest CSI-RS subframe after CQI request, and
2. the latest CSI-RS subframe before CQI request, and
3. the CSI-RS subframe with CQI request.

For FDD, the response time to an uplink grant is generally 4 subframes. So, it seems improper for UE to use to do CSI calculation, even if there is a CSI-RS subframe during the 4-subframe response duration. So, for FDD, it seems that option 2 might be suitable. For TDD, since the response time to an uplink grant depends on which TDD configuration is used. So, there might be a CSI-RS subframe, which is 4-ms away from the reporting instance, during the response duration. It might be possible to use option 1 to do the latest CSI calculation. If there is no usable CSI-RS subframe in the response duration, option 2 is naturally used. If the CQI request is carried in a CSI-RS subframe, the CSI-RS subframe is naturally the CQI reference resource for FDD. For TDD under the same scenario, if there is no usable CSI-RS subframe in the response duration, the subframe with CQI request should be the CQI reference resource. However, if a usable CSI-RS subframe is available, it has no reason not to use the nearest CSI-RS subframe to do CSI determination for TDD. Based on the above discussion, it seems that the proposal [2][3] is universally suitable for the aperiodic CSI reporting of FDD and TDD.
Proposal 1: For periodic and aperiodic CSI feedback, the CQI reference resource should be the latest CSI-RS subframe not closer than 4ms to the subframe, in which CSI feedback happens. 
Interference estimation
For (b), it should be separated into two categories: the non-eICIC and eICIC cases. For the non-eICIC case, it is unnecessary to define which subframes should be used for interference estimation, since CRS could be used as what is done in Rel-8. However, in the TDM eICIC case, two subsets of the restricted measurement subframes were defined per UE [4]. The UEs, who are in the CRE region, only can estimate interference in the subframes of each individual subset. We also have two companion contributions [5][6], which will be discussed in the eICIC section, to address how to do interference averaging within each subset.
Proposal 2: For the non-eICIC case, it is unnecessary to define reference resources for interference estimation. For the TDM eICIC case, interference estimation should be done based on the decision made in the eICIC section.
3. Conclusion

In this contribution, we provide some views on CQI reference resource in case of CSI-RS. Based on the above discussions, we have the following proposals:
Proposal 1: For aperiodic and periodic CSI feedback, the CSI reference resource should be the latest CSI-RS subframe not closer than 4ms to the subframe, in which CSI feedback happens.
Proposal 2: For the non-eICIC case, it is unnecessary to define reference resources for interference estimation. For the TDM eICIC case, interference estimation should be done based on the decision made in the eICIC section.
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