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Introduction
In the last meeting, there was good progress on enhancements of CSI acquisition for CJT and mobility with agreements agreed in [1]. In this contribution, we will discuss some remaining issues of Rel-18 MIMO CSI enhancement.
CSI enhancement for coherent-JT
In the RAN1#110 meeting, the following two codebook modes for Rel-18 coherent-JT codebook design were supported for Rel-18 coherent-JT transmission hypothesis. 
· Mode 1: Per-TRP/TRP-group SD/FD basis selection which allows independent FD basis selection across N TRPs / TRP groups. Example formulation (N = number of TRPs or TRP groups): 

· Mode 2: Per-TRP/TRP group (port-group or resource) SD basis selection and joint/common (across N TRPs) FD basis selection. Example formulation (N = number of TRPs or TRP groups):

In this section, we provide our views on remaining issues for Rel-18 coherent-JT.
CMR restriction for C-JT
	Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding CSI calculation and measurement, 
· [bookmark: _Hlk133268130]For the configured NTRP CSI-RS resources comprising the CMR, the restriction specified for Rel-17 NCJT CSI is fully reused, i.e. the configured NTRP CSI-RS resources are located either in the same slot or two consecutive slots
· On PDSCH EPRE assumption for CQI calculation, down-select between the two alternatives: 
· Alt1. The UE can assume that the PDSCH EPRE for a given CSI-RS port follows the configured powerControlOffset value associated with its respective CSI-RS resource
· Alt2. The UE can assume that the PDSCH EPRE for a given CSI-RS port follows a commonly configured powerControlOffset value for all the N selected CSI-RS resources
· [bookmark: _Hlk133270389]Alt3. The UE can assume that the PDSCH EPRE for a given CSI-RS port follows a commonly configured powerControlOffset value defined as averagePDSCH-to-averageCSIRS EPRE ratio, where averagePDSCH and averageCSIRS are average power across for all the N selected CSI-RS resources 
· Alt4. The UE can assume that the PDSCH EPRE divided by N for a given CSI-RS port follows a commonly configured powerControlOffset value for all the N selected CSI-RS resources
· Alt 5: The UE can assume that the PDSCH EPRE for a given CSI-RS port follows the powerControlOffset value for one of the configured NTRP CSI-RS resources
· Note: In legacy specification, different CSI-RS resources can be configured with different powerControlOffset values 
· Decide, in RAN1#113, whether an ordering of CSI-RS port indices (e.g. according to the CSI-RS resource ID in TS38.331) for CSI calculation needs to be specified or not
[bookmark: _Hlk133241962]Note: The total number of CSI-RS ports summed across N selected (out of the configured NTRP) CSI-RS resources will be used in CSI calculation



Based on the above agreement achieved in the RAN1#112bis e-meeting, the restriction on the same slot or two consecutive slots across NTRP CSI-RSs has been supported for Rel-18 C-JT. However, if the UE receives CMRs for C-JT in different DRX Active time, the channel correlation across different TRPs will be destroyed due to the phase deviation in the case of DL-UL switching. In addition, the UE needs to buffer all CMRs until the end of all DRX Active time. Thus, similar as Rel-17 NC-JT, the additional CMR restriction within one DRX active time should be supported for Rel-18 C-JT. And the following text proposal can be considered based on draft CR in RAN1#113 meeting.  
--------------------------------------- Start of the TP for TS38.214-------------------------------------------
[bookmark: _Toc11352131][bookmark: _Toc20318021][bookmark: _Toc27299919][bookmark: _Toc29673190][bookmark: _Toc29673331][bookmark: _Toc29674324][bookmark: _Toc36645554][bookmark: _Toc45810599][bookmark: _Toc114223848]5.2.2.5	CSI reference resource definition
<Unrelated part omitted>

When DRX is configured, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRX Active Time no later than CSI reference resource and drops the report otherwise. When DRX is configured and the CSI-RS Resource Set for channel measurement corresponding to a CSI report is configured with two Resource Groups and  Resource Pairs, as described in clause 5.2.1.4.1, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for each CSI-RS resource in a Resource Pair within the same DRX Active Time no later than CSI reference resource and drops the report otherwise. When DRX is configured and UE configured with  CSI-RS resources in a resource set for channel measurement and with higher layer parameter codebookType set to 'typeII-CJT-r18' or 'typeII-CJT-PortSelection-r18', as described in clause 5.2.1.4.1, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for each CSI-RS resource in a resource set within the same DRX Active Time no later than CSI reference resource and drops the report otherwise. When the UE is configured to monitor DCI format 2_6 and if the UE configured by higher layer parameter ps-TransmitOtherPeriodicCSI to report CSI with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to quantities other than 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index', and 'ssb-Index-RSRP- Index ' when drx-onDurationTimer is not started, the UE shall report CSI during the time duration indicated by drx-onDurationTimer in DRX-Config also outside active time according to the procedure described in Clause 5.2.1.4 if receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement during the time duration indicated by drx-onDurationTimer in DRX-Config outside DRX active time or in DRX Active Time no later than CSI reference resource and drops the report otherwise. When the UE is configured to monitor DCI format 2_6 and if the UE configured by higher layer parameter ps-TransmitPeriodicL1-RSRP to report L1-RSRP with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index', or 'ssb-Index-RSRP- Index' when drx-onDurationTimer is not started, the UE shall report L1-RSRP during the time duration indicated by drx-onDurationTimer in DRX-Config also outside active time according to the procedure described in clause 5.2.1.4 and when reportQuantity set to 'cri-RSRP' or 'cri-RSRP- Index' if receiving at least one CSI-RS transmission occasion for channel measurement during the time duration indicated by drx-onDurationTimer in DRX-Config outside DRX active time or in DRX Active Time no later than CSI reference resource and drops the report otherwise.

<Unrelated part omitted>
--------------------------------------- End of the TP for TS38.214----------------------------------------
Proposal 1 For the configured NTRP CSI-RS resources comprising the CMR, the UE is expected to receive NTRP CMRs within the same DRX Active Time.
CPU occupation for C-JT
Regarding the CPU occupation for Rel-18 C-JT, the following agreement was achieved in the 113 meeting. 
	Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding the CPU occupation: OCPU = X.NTRP where 
· X≥1 when NTRP>1, is defined based on UE capabilities and determined by the UE
· FFS: Whether the supported value(s) of X are common or can depend on the value of NTRP, NL, total sum of {Ln}, and/or other CJT features (e.g. dynamic TRP selection)
· The legacy specification on CPU pools is fully reused
Note: When NTRP=1 is configured, legacy OCPU applies, i.e. OCPU =1


In the NR system, the number of the simultaneously active CSI resources is a measure of the memory use, while the CPU is a measure of the processing load. For Rel-18 CJT, due to the agreed TRP selection by UE, the calculation of joint precoders mainly corresponds to N TRPs selected by the UE other than NTRP configured by RRC. Therefore, in our opinion, the value X at least can depend on the feature of dynamic TRP selection. For example, if dynamic TRP selection is disable, X should be common regardless of the value of NTRP; If dynamic TRP selection is enabled, the UE computational complexity should be associated with the selection of different TRP combinations. With the increase of the value of NTRP, the number of permutations and combinations will also increase. Thus, in such case, the value X can be defined according to the value of NTRP.
Proposal 2 Regarding the CPU occupation for Rel-18 C-JT, the value X at least can depend on whether dynamic TRP selection is enabled or not.

CSI reporting enhancement for high/medium UE velocities
CPU occupation for high/medium UE velocities
Regarding to the CPU occupation for Rel-18 high/medium UE velocities, the following agreement was achieved in the 113 e-meeting. 
	Agreement
Previous agreement is revised as follows
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation: OCPU = Y.N4 [+4] when P/SP-CSI-RS is configured for CMR, or OCPU = Y.K when AP-CSI-RS is configured for CMR
· Y≥1 is defined based on UE capabilities and determined by the UE and can be different between P/SP-CSI-RS and AP-CSI-RS. 
· FFS: Whether the supported value(s) of Y can depend on codebook parameter values
· The legacy specification on CPU pools is fully reused
· When N4=1, OCPU =4
· OCPU ≥ 4 when P/SP-CSI-RS is configured for CMR


Similar as section 2.2, the CPU is a measure of the processing load. In Rel-16 eType-II codebook, the CPU occupation is only related to the number of CMRs regardless of any codebook parameter values. In addition, the current formula has already considered the cases where N4=1 and N4>1 respectively. Therefore, from our perspective, the value Y can be only based on UE capabilities regardless of codebook parameter values. 
Proposal 3 Regarding the CPU occupation for Rel-18 high/medium UE velocities, the value Y is only based on UE capabilities regardless of codebook parameter values.
Conclusions
In this contribution, we provide our views on the enhancements for DL CSI enhancements. We have the following proposals:
Proposal 1 For the configured NTRP CSI-RS resources comprising the CMR, the UE is expected to receive NTRP CMRs within the same DRX Active Time.
Proposal 2 Regarding the CPU occupation for Rel-18 C-JT, the value X at least can depend on whether dynamic TRP selection is enabled or not.
Proposal 3 Regarding the CPU occupation for Rel-18 high/medium UE velocities, the value Y is only based on UE capabilities regardless of codebook parameter values.
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