Page 1

3GPP TSG RAN WG1 Meeting #86bis            











   R1-1609489
Lisbon, Portugal 10th - 14th October 2016
Source: 
Intel Corporation 
Title:
CSI feedback enhancements for non-coherent JT
Agenda item:
    7.2.13.1
Document for:
Discussion and Decision
1 Introduction
In the RAN#71 meeting a new study item “Further enhancements to Coordinated Multi-Point Operation (CoMP) for LTE” was approved [1]. The main objective of the study item is to identify and evaluate the performance benefits of the following enhancements related to coordinated multi-point schemes:

· Support of non-coherent joint transmission (JT) (e.g. support of MIMO layers transmission by the different transmission points in the single-user MIMO)

· Extension of beamforming and scheduling coordination (CS/CB) for Rel-13 FD-MIMO on the transmission points

In contribution we provide our views on the possible CSI feedback enhancements that may be considered to support CoMP operation with non-coherent JT.
2 Discussion 
Non-coherent JT schemes corresponds to the transmission schemes where transmission of the MIMO layer(s) is performed from two or more transmission points (TPs) without adaptive precoding of the transmitted signals across the TPs. Various variants of joint transmission schemes may be considered depending on the resource allocation alignment for the signals transmitted from the TP:

· Non-coherent JT with fully overlapping resource allocation
· Non-coherent JT with fully non overlapping resource allocation
The first scheme may be considered as extension of the SU-MIMO operation to multi-point scenario. In SU-MIMO operation the CSI feedback is based on the codebook based approach where the CSI information is provided by the UE using PMI, RI and CQI component. Comparing to the convention SU-MIMO operation in single-point scenario the non-coherent JT implies that the precoding vector corresponding to a given MIMO layer is applied on the antennas of only one TP. Therefore, the existing codebooks designed assuming the coherent precoding across all antenna ports may not be applicable for CSI reporting in non-coherent JT multi TP case.
Non coherent JT support using single CSI process

One approach of CSI reporting for non-coherent JT can be based on single CSI process. In this case a new codebook design is required, where different MIMO layers can be transmitted with the precoding over subset of the antenna ports. The FD-MIMO codebook can be extended to support more general codebook structure. More specifically the following precoding code word for CSI calculation may be considered for non-coherent JT:
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 is the precoding matrices corresponding to each transmission point. The number of rows in 
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 correspond to the number of antenna ports at each TP and the number of columns to the number of MIMO layers. To reduce the number of code vectors in the codebook the number of layers in the 
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 matrix restricted to be greater than or equal to the number of MIMO layers in the 
[image: image7.wmf]b

W

 matrix. To support beamforming on the two dimensional antenna arrays on each TP,  
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 may follow Kronecker structure similar to W1 in the codebooks for FD-MIMO systems. The beam selection and co-phasing of cross polarized antennas can be performed per each 
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 beamforming matrix. 
Non coherent JT support using two CSI processes
Another approach of CSI reporting for non-coherent JT relies on the multiple CSI processes, where each CSI process may be associated with NZP CSI-RS resource corresponding to the TP. Comparing to conventional CSI reporting some dependency between CSI processes should be considered. 
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Figure 1: CSI reporting for non-coherent JT using multiple CSI processes 
For example, the PMI and RI calculated for the 1st CSI process (denoted as ‘reference’) can be used for interference calculation for the second CSI process to represent interference created by the MIMO layers transmitted by the first TP. The concept of CSI process dependency is illustrated in Figure 1 in more details, where PMI and RI are first calculated on the first TP and then together with NZP CSI-RS resource are used for interference calculation for the second CSI process. In this scheme the CQI information calculated for the 1st CSI process can be also used for calculation CSI for the 2nd CSI process to support CQI for advanced receivers. 
Summary
In contribution we provide our views on the possible CSI feedback enhancements that should be considered to support CoMP operation with non-coherent JT. Two approaches of CSI reporting based on the single and multiple CSI processes are proposed. To support non-coherent JT based on single CSI process codebook enhancement was proposed. To support non coherent JT based on multiple CSI processes the interference emulation between across CSI processes was proposed.
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