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1 [bookmark: _Toc101615135]Introduction
[bookmark: _Hlk75780291]RAN4 sent LS on report quantity parameter setting for CQI reporting with 1Tx [1], asking for RAN1 clarification on PMI for Type I codebook report when cri-RI-PMI-CQI is configured with 1Tx. Below is LS content relevant to RAN1 discussion.Overall Description:
In RAN4 #108 RAN4 discussed on a test parameter called reportQuantity for demodulation CQI reporting with 1Tx and noticed that PMI specification is not defined in TS 38.214 cl.5.2.2.2.1 in a case of the 1 antenna port. It is not clear on how PMI for Type I codebook is reported from a UE when cri-RI-PMI-CQI is configured. 
After the further investigation in RAN1 specification TS 38.212, we noticed that there is a description at clause 6.3.1.1.2 about CSI sequence generation in UCI over PUCCH. According to the sentence, the bitwidth for PMI with 1 CSI-RS port is 0. Therefore, there may be a chance that we configure the report quantity as ‘cri-RI-PMI-CQI’ and UE will not report the PMI. Though, the intended behavior for UEs not supporting the “csi-ReportWithoutPMI” capability when dealing with zero length PMI is not clear, and neither is it clear why the zero length PMI is not specified in UCI over PUSCH. 
Furthermore, another issue was identified with TS38.331 on codebookConfig IE that it is undefined for one CSI/antenna port. Since the codebookConfig IE is optional according to TS 38.331, there is a possibility that under 1Tx scenario where no precoder is applied, gNB can omit the codebookconfig field, which means no signaling of precoder Type information and codebook restriction. RAN4 also analyzed that at least for PUSCH part, codebook type will be undefined if CodebookConfig is not signalled (as it is conditioned on codebookType) and consequently PMI bitwidth will be undefined. 
We do note that all the CSI tests with 1Tx in the latest RAN4 UE demodulation performance requirements assume the CSI report via PUCCH, and all the test cases do not configure codebook information. However, it may not be aligned with RAN1’s intention as codebook config is conditioned on codebookType. 
Actions:
[bookmark: _Hlk46227635]To RAN1 group.
ACTION:	RAN4 kindly asks RAN1 to take the above information into account and clarify how PMI for Type I codebook is reported from a UE when cri-RI-PMI-CQI is configured with 1Tx. Including what are the consequences of not configuring the optional codebookConfig IE.




[bookmark: _Toc101615136]2	Discussion
In 38.214 5.2.2.2 describes the application of PMI for different Codebook types with respect to the number of CSI-RS antenna ports: 
· Type I Sigle-Panel Codebook, 2 , 4, 8, 12, 16, 24, 32 antenna ports 
· Type I Multi-Panel Codebook, 8, 16, 32 antenna ports
· Type II Codebook, 4, 8, 12, 16, 24, 32 antenna ports
· Type II Port Selection Codebook, 4, 8, 12, 16, 24, 32 antenna ports
· Enhanced Type II Codebook, 4, 8, 12, 16, 24, 32 antenna ports
· Enhanced Type II Port Selection Codebook, 4, 8, 12, 16, 24, 32 antenna ports
· Further enhanced Type II port selection codebook, 4, 8, 12, 16, 24, 32 antenna ports
It is clear from 38.214 that no PMI is defined in associated with 1 port CSI-RS.
In 38.212 6.3.1.1.2, UCI bit sequence generation (for PUCCH),  clarifies “The bitwidth for PMI with 1 CSI-RS port is 0.” Further in 6.3.2.1.2, UCI bit sequence generation (for PUSCH), clarifies “The bitwidth for PMI of codebookType=typeI-SinglePanel and codebookType=typeI-MultiPanel is specified in Clause 6.3.1.1.2. The bitwidth for RI/LI/CQI/CRI of codebookType=typeI-SinglePanel and codebookType=typeI-MultiPanel is specified in Clause 6.3.1.1.2.” 
It is clear from 38.212 that bitwidth for PMI with 1 CSI-RS port is 0 for both UCI on PUCCH and UCI on PUSCH.
To summarize, RAN1 spec is clear, that for 1 port CSI-RS the bitwidth for PMI is 0 bit.
For the ACTION on RAN1, we can reply that the bitwidth for PMI for Type1 codebook is 0 bit.  
[bookmark: _Toc146896101]Reply to RAN4 LS to clarify that the bitwidth for PMI is 0 when cri-RI-PMI-CQI is configured with 1Tx.
[bookmark: _Toc101615138]Conclusion
In this paper we propose the following:
Proposal 1	Reply to RAN4 LS to clarify that the bitwidth for PMI is 0 when cri-RI-PMI-CQI is configured with 1Tx.
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