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[bookmark: _Ref111130008]1	Introduction
In [1], the Rel-18 work item for NR MIMO evolution was agreed. The following two objectives of the work item concern CSI enhancements:  
1. Study, and if justified, specify CSI reporting enhancement for high/medium UE velocities by exploiting time-domain correlation/Doppler-domain information to assist DL precoding, targeting FR1, as follows:
0. [bookmark: _Hlk101857356]Rel-16/17 Type-II codebook refinement, without modification to the spatial and frequency domain basis
0. UE reporting of time-domain channel properties measured via CSI-RS for tracking
…
4. Study, and if justified, specify enhancements of CSI acquisition for Coherent-JT targeting FR1 and up to 4 TRPs, assuming ideal backhaul and synchronization as well as the same number of antenna ports across TRPs, as follows:
0. Rel-16/17 Type-II codebook refinement for CJT mTRP targeting FDD and its associated CSI reporting, taking into account throughput-overhead trade-off
0. SRS enhancement to manage inter-TRP cross-SRS interference targeting TDD CJT via SRS capacity enhancement and/or interference randomization, with the constraints that 1) without consuming additional resources for SRS; 2) reuse existing SRS comb structure; 3) without new SRS root sequences
0. Note: the maximum number of CSI-RS ports per resource remains the same as in Rel-17, i.e. 32



In this contribution, we discuss some maintenance issues related to CSI enhancements for Rel-18 NR MIMO evolution.




[bookmark: _Ref189046994]2	CSI Report Quantity Configuration
CSI report quantity for Rel-18 CJT and Doppler seem to be not discussed explicitly so far. In the latest 38.214 CR for CJT and Doppler, it is implicitly assumed that 'cri-RI-PMI-CQI'  is configured for CJT and Doppler.  The reason may be that because 'cri-RI-PMI-CQI’ is used for legacy type II CBs.  
CRI means that a subset of multiple configured CSI-RS resources for channel measurement is to be selected by a UE and the corresponding CSIs are reported together with CRIs.  For legacy type II CB, only one CSI-RS resource can be configured for channel measurement, CSI-RS resource selection is thus not needed and naturally CRI is not reported.  There is no confusion.
For CJT and Doppler, however, multiple CSI-RS resources are configured for channel measurement. For CJT, a subset of the CSI-RS resources may be selected but the selection is not reported as CRI.  For Doppler, there is no CSI-RS resource selection.   In both cases, only one CSI is reported, and CRI is not reported. Therefore, using 'cri-RI-PMI-CQI’ as the report quantity for CJT and Doppler is not consistent with the legacy usage of ‘CRI’ and can cause potential confusions.   
[bookmark: _Toc149909417]using 'cri-RI-PMI-CQI’ as the report quantity for CJT and Doppler is inconsistent with the legacy usage of ‘cri-RI-PMI-CQI’.
Therefore, it may be better to remove ‘CRI’ in the report quantity and simply use the report quantity ‘RI-PMI-CQI’.
[bookmark: _Toc149909236]Introduce a report quantity ‘RI-PMI-CQI’ for Rel-18 CJT and Doppler CSI. 

3. Type II Codebook Refinement for CJT 


In the latest 38.214 draft CR (R1-2310760) for Rel-18 further enhancement of type II port selection CB for CJT, legacy  has been replaced by  for the maximum number of configurable FD basis vectors and the number of UE selected TRPs, ,  is replaced by  .   However, there are still a couple of places where  and  are not replaced with  and , respectively, as highlighted below.

--------------------------------------------------38.214 CR (R1-2310760) ---------------------------------------------
5.2.2.2.9	Further enhanced Type II port selection codebook for CJT
For 4 antenna ports {3000, 3001, …, 3003}, 8 antenna ports {3000, 3001, …, 3007}, 12 antenna ports {3000, 3001, …, 3011}, 16 antenna ports {3000, 3001, …, 3015}, 24 antenna ports {3000, 3001, …, 3023}, and 32 antenna ports {3000, 3001, …, 3031} per CSI-RS resource, the UE configured with  CSI-RS resources in a resource set for channel measurement and with higher layer parameter codebookType set to 'typeII-CJT-PortSelection-r18'
-	the number of CSI-RS ports for each CSI-RS resource, , is configured as in clause 5.2.2.2.4.
--- unrelated text omitted ---
The value of  is configured with the higher-layer parameter valueOfN-CJT-r18, when .
--- unrelated text omitted ---
If the higher layer parameter codebookMode is set to 'mode1', an offset  is reported for the -th selected CSI-RS resource, with , relative to the first of the  selected CSI-RS resources. The  reported offsets are common for all  layers and are indicated by , given by


--- unrelated text omitted ---
-----------------------------------------------------------------------------------------------------------------------------------

 and  need to be replaced with  and , respectively, in a few places of the latest 38.214 CR for further enhanced type II CB for CJT .
Therefore, the following TP is proposed for corrections.
--------------------------------Start TP1 for 38.214 CR (R1-2310760) -----------------------------------------------
5.2.2.2.9	Further enhanced Type II port selection codebook for CJT
For 4 antenna ports {3000, 3001, …, 3003}, 8 antenna ports {3000, 3001, …, 3007}, 12 antenna ports {3000, 3001, …, 3011}, 16 antenna ports {3000, 3001, …, 3015}, 24 antenna ports {3000, 3001, …, 3023}, and 32 antenna ports {3000, 3001, …, 3031} per CSI-RS resource, the UE configured with  CSI-RS resources in a resource set for channel measurement and with higher layer parameter codebookType set to 'typeII-CJT-PortSelection-r18'
-	the number of CSI-RS ports for each CSI-RS resource, , is configured as in clause 5.2.2.2.4.
--- unrelated text omitted ---
The value of  is configured with the higher-layer parameter valueOfN-CJT-r18, when .
--- unrelated text omitted ---
If the higher layer parameter codebookMode is set to 'mode1', an offset  is reported for the -th selected CSI-RS resource, with , relative to the first of the   selected CSI-RS resources. The  reported offsets are common for all  layers and are indicated by , given by


--- unrelated text omitted ---
------------------------------------End of TRP1 for 38.214 CR (R1-2310760) ----------------------------------------

[bookmark: _Toc149909237]Adopt TP1 for the latest 38.214 CR (R1-2310760).
 



3	Conclusion
In the previous sections we made the following observations: 
Observation 1	using 'cri-RI-PMI-CQI’ as the report quantity for CJT and Doppler is inconsistent with the legacy usage of ‘cri-RI-PMI-CQI’.
Observation 2	 and  need to be replaced with  and , respectively, in a few places of the latest 38.214 CR for further enhanced type II CB for CJT .


Based on the discussion in the previous sections we propose the following:
Proposal 1	Introduce a report quantity ‘RI-PMI-CQI’ for Rel-18 CJT and Doppler CSI.
Proposal 2	Adopt TP1 for the latest 38.214 CR (R1-2310760).
[bookmark: _In-sequence_SDU_delivery] 
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