
3GPP TSG RAN WG1 Meeting #82bis                                                                   R1-155207
Malmo, Sweden, October 5th – 9th, 2015
Source:
CATT
Title:
CSI enhancement for TDD
Agenda Item:
7.2.4.3.2
Document for:
Discussion and Decision
1. Introduction
In RAN1#82, there were some agreements on CSI reporting modes with PMI, however for non-PMI based feedback modes a way forward [2] co-sourced by couple of companies was discussed but no agreements reached and companies are encouraged to further study. For CSI reporting with PMI, there were some agreements as below:
Agreements:
· CSI reporting with PMI
· A CSI process can be configured with either of two CSI reporting classes, A or B (FFS: both A and B): 

· Class A, UE reports CSI according to W=W1W2 codebook based on {[8],12,16} CSI-RS ports

· Class B: UE reports L port CSI assuming one of the four alternatives below

· Alt.1: Indicator for beam selection and L-port CQI/PMI/RI for the selected beam. Total configured number of ports across all CSI-RS resources in the CSI process is larger than L.

· Alt.2: L-port precoder from a codebook reflecting both beam selection(s) and co-phasing across two polarizations jointly. Total configured number of ports in the CSI process is L.

· Alt.3: Codebook reflecting beam selection and L-port CSI for the selected beam. Total configured number of ports across all CSI-RS resources in the CSI process is larger than L.

· Alt.4: L-port CQI/PMI/RI. Total configured number of ports in the CSI process is L. (if CSI measurement restriction is supported, it is always configured)

· Note: A “beam selection” (whenever applicable) constitutes either a selection of a subset of antenna ports within a single CSI-RS resource or a selection of a CSI-RS resource from a set of resources

· Note: The reported CSI may be an extension of Rel.12 L-port CSI

· Details such as possible values of L are FFS

· Further down-selection/merging of the four alternatives is FFS

· Study further for CSI measurement restriction

In this contribution we discuss enhancement of CSI reporting modes without PMI keeping CSI reporting class B in mind.
2. Discussion
In Rel-12, PMI reporting can be disabled especially for TDD system. When PMI is disabled for an UE, it reports CQI assuming TxD transmission of PDSCH. For PUSCH based aperiodic CSI reporting, the supported feedback modes without PMI are mode 2-0 and 3-0, where as for PUCCH based periodic CSI reporting, the supported feedback modes without PMI are 1-0 and 2-0. Since no precoding is assumed while deriving CQI by UE, the beamforming weight is calculated by eNB based on channel reciprocity and beamforming gain is compensated according to the size of antenna array. While it is relatively easy to compensate the beamforming gain for 1D antenna array system, it will be challenging to compensate beamforming gain by eNB in EBF/FD MIMO system. 
It was agreed in RAN1#82 to introduce CSI reporting class A and class B for CSI reporting with PMI. For CSI reporting without PMI, CSI enhancement based on CSI reporting class B can be considered. There are 4 alternatives for class B reporting, they can be categorized as single CSI process with 1 CSI-RS resource/configuration and single CSI process with multiple CSI-RS resources/configurations. Alternative 4 falls into the category of single CSI process with 1 CSI-RS resource/configuration, which is always configured if CSI measurement restriction is supported. In this alternative, the CSI-RS is already beamformed by eNB with certain weight so that the UE measured CSI reflects the array gain. With this alternative, for CSI reporting without PMI, the UE reported CQI already reflects the beamforming gain so eNB doesn’t need to compensate array gain. Alternative 2 also falls into the category of single CSI with 1 CSI-RS resource/configuration however the CSI feedback involves PMI feedback which is not applicable for CSI reporting without PMI. Alternatives 1 and 3 fall under the category of single CSI process with multiple CSI-RS resources/configurations where multiple CSI-RS resources are beamformed with different weights. In case of alternative 1, UE reports indicator for beam selection and corresponding CSI. For CSI reporting without PMI the reported corresponding CSI is the CQI. The reported CQI already reflects the beamforming gain so eNB doesn’t need to compensate array gain. In case of alternative 3, codebook base PMI is reported which is not applicable for CSI reporting without PMI. Based on above discussion we have following proposal for enhancement of CSI reporting modes without PMI.
Proposal: indicator of beam selection reporting is supported in Rel-13 for feedback modes without PMI. 
3. Conclusions
In this contribution we discussed enhancement of CSI reporting modes without PMI keeping reporting class B in mind. We have following proposal: 
Proposal: indicator of beam selection reporting is supported in Rel-13 for feedback modes without PMI.
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