[bookmark: _Hlk498612625]3GPP TSG-RAN WG4 Meeting#102-e	R4-2206108
Online, 21st Feb – 3rd Mar, 2022

Source: 	Qualcomm Incorporated
Title: 	Views on m-TRP CSI Performance Requirements
Agenda item:	10.19.4.3.1
Document for:	Discussion
1. Introduction
To evaluate the performance of m-TRP CSI in the context of FeMIMO, we would need to determine CSI quantities to be tested along with other test parameters that might affect the CSI reporting. In this paper, we provide our views on the requirements for the m-TRP CSI and HST tests. 
2. Requirements for m-TRP CSI Tests
Channel and Correlation Models
The channel models between the corresponding TRPs and UE would impact the CSI reporting. Following the previous m-TRP tests, the same channel and correlation models can be assumed between the corresponding TRPs and UE.
Proposal 1: The propagation channels apply to each of TRP #1 and TRP #2 is TDLA30-5 and are statistically independent.

Proposal 2:	Correlation matrix and antenna configuration parameters apply to each of TRP #1 and TRP #2 is high corr and cross-polarized, respectively.

Pc Ratios
It was agreed in RAN4#100-e that two Pc ratios to be configured for the m-TRP NCJT measurement.  
Proposal 3: The same Pc ratios to be considered for TRP #1 and TRP #2 in defining requirements. 
SNR
Following the assumptions of channel and correlation models as well as Pc ratios, balanced SNRs TRP #1 and TRP #2 can be assumed.
Proposal 4: The SNRs for TRP #1 and TRP #2 are assumed to be balanced with a scaling factor of 1/sqrt(2) for the transmitted signal from each TRP.

CSI Parameters
The performance of the PMI reporting is captured via the precoding gain, which can be expressed as the relative improvement in throughput when the transmitter is configured according to the UE reported PMI compared to the case when the transmitter is using the random precoding. While the RI and CQI could be impacted due to the nature of the m-TRP transmission, the real benefit of m-TRP transmission for CSI reporting may be coming from the precoding gain due to potential improvement in PMI reporting.
Proposal 5: Only PMI reporting is considered for defining the requirements for the m-TRP CSI.
Performance Requirement for the PMI test
Th PMI calculation for NCJT measurement is different compared to that of single TRP measurement. Therefore, the performance requirement for m-TRP PMI reporting should consider the ratio of throughput performance between the follow PMI and random PMI within the m-TRP PMI reporting.
Proposal 6: The performance requirement for the m-TRP PMI reporting should not consider single TRP reporting and be defined only within the context of m-TRP reporting. 
PMI Reporting Mode
The m-TRP reporting allows CSI feedback related to both single-TRP and multi-TRP measurements. The CSI report associated with a multi-TRP NCJT measurement has two options, where Option 1 with X=0 (i.e., no CSI feedback for single-TRP measurement) allows Wideband PMI reporting for m-TRP measurement. As suggested above,  
Proposal 7: The simulation assumption for m-TRP PMI reporting should be limited to Wideband PMI for report Option 1 with X=0. 
Number of CSI-RS Ports:
Previous single TRP PMI tests assumed a maximum of 8-port for CSI-RS [1]. In addition, a higher number of CSI-RS ports may lead to increased processing burden at the gNB side, e.g., fader setting for the beam steering.
Proposal 8: The number of CSI-RS ports is assumed to be 8 for each TRP for the PMI tests.
Numerology
FR2 m-TRP transmissions may involve multi-panel reception at the UE side. A UE with such capability is not very common and practical. 
Proposal 9: The m-TRP CSI requirements be limited to FR1 and do not define requirements for FR2.

3. Conclusions
This paper provides our views on defining the requirements for the m-TRP CSI tests in the context of FeMIMO. The following has been proposed:
Proposal 1: The propagation channels apply to each of TRP #1 and TRP #2 is TDLA30-5 and are statistically independent.

Proposal 2:	Correlation matrix and antenna configuration parameters apply to each of TRP #1 and TRP #2 is high corr and cross-polarized, respectively.

Proposal 3: The same Pc ratios to be considered for TRP #1 and TRP #2 in defining requirements. 
Proposal 4: The SNRs for TRP #1 and TRP #2 are assumed to be balanced with a scaling factor of 1/sqrt(2) for the transmitted signal from each TRP.
Proposal 5: Only PMI reporting is considered for defining the requirements for the m-TRP CSI.
Proposal 6: The performance requirement for the m-TRP PMI reporting should not consider single TRP reporting and be defined only within the context of m-TRP reporting. 
Proposal 7: The simulation assumption for m-TRP PMI reporting should Wideband PMI reporting for report Option 1 with X=0. 
Proposal 8: The number of CSI-RS ports is assumed to be 8 for each TRP for the PMI tests.
Proposal 9: The m-TRP CSI requirements be limited to FR1 and do not define requirements for FR2.
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