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In this contribution, we discuss two remaining issues of Rel-18 CSI enhancement.

Issue 1: CPU occupied duration for semi-persistent report of Type-II-Doppler
RAN1#114 agreement [1]:
	Agreement
For the Type-II codebook refinement for high/medium velocities, the UE reports a CSI report only if receiving at least X consecutive CSI-RS transmission occasion for each CSI-RS resource in the CSI-RS resource set no later than CSI reference resource, and/or one CSI-IM occasion for interference measurement, else drops the report otherwise.
· X=1 for AP-CSI-RS.
· X=KP for P/SP-CSI-RS, where KP denotes the scaling factor of active P/SP-CSI-RS resource counting
Note: This includes the cases of CSI report (re)configuration, serving cell activation, BWP change, activation of SP-CSI, or DRX configuration




The above agreement basically assumes for P/SP-CSI-RS, the CSI is calculated based on  KP consecutive CSI-RS transmission occasions.
However, this is not reflected in CPU occupation duration counting for SP-report (which is based on P/SP-CSI-RS), according to the newest 214 version [2]. Current 214 only has a universal rule of CPU occupation duration counting for any SP-report regardless codebook.
Proposal 1: For Type-II-Doppler, for SP-report on PUSCH, CPU occupied duration is determined by the first symbol of latest KP consecutive P/SP-CSI-RS occasions no later than CSI reference resource.
· Adopt the following TP to TS 38.214:
	------------------------------------------Start of Text Proposal ----------------------------------
[bookmark: _Toc11352131][bookmark: _Toc20318021][bookmark: _Toc27299919][bookmark: _Toc29673190][bookmark: _Toc29673331][bookmark: _Toc29674324][bookmark: _Toc36645554][bookmark: _Toc45810599][bookmark: _Toc130409801]5.2.1.6	CSI processing criteria
< Unchanged text omitted >
The For a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity not set to 'none', the CPU(s) are occupied for a number of OFDM symbols as follows:
-	A periodic or semi-persistent CSI report (excluding an initial semi-persistent CSI report on PUSCH after the PDCCH triggering the report) occupies CPU(s) from the first symbol of the earliest one of each CSI-RS/CSI-IM/SSB resource for channel or interference measurement, respective latest CSI-RS/CSI-IM/SSB occasion no later than the corresponding CSI reference resource, until the last symbol of the configured PUSCH/PUCCH carrying the report, if the higher layer parameter codebookType is not set to 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18' or not configured; otherwise, the periodic or semi-persistent CSI report (excluding an initial semi-persistent CSI report on PUSCH after the PDCCH triggering the report) occupies CPU(s) from the first symbol of the earliest one between (1)  periodic or semi-persistent consecutive CSI-RS occasions for channel measurement, and (2) one CSI-RS/CSI-IM resource for interference measurement, respective latest CSI-RS/CSI-IM occasion no later than the corresponding CSI reference resource, until the last symbol of the configured PUSCH/PUCCH carrying the report.
< Unchanged text omitted >
--------------------------------------- End of Text Proposal ------------------------------------



Issue 2: PDSCH-to-CSIRS EPRE offset for Type-II-CJT
During RAN1#114bis [3], the essential issue of per-TRP CJT-PDSCH EPRE offset assumption was resolved.
However, we still see issue due to TRP-selection by UE:  out of the configured , which means the total ports of CJT-PDSCH variates depending on the reported : Total ports can be changed from  to .
· This is different than legacy CRI, where dynamic total ports is never the case;
· This is also different than NCJT, where the total ports associated with each reported PMI is fixed.
From UE calculation perspective, although, this does not cause a difficulty (not like the critical issue we companies already resolved in the last 114bis meeting) – UE can just assume a fixed total PDSCH EPRE (summated across all  TRPs) according to the configured one common value of EPRE offset, regardless of total ports .
However, from network perspective, it may cause difficulty on how to config this PDSCH-to-CSIRS EPRE offset value, since network does not pre-know for PDSCH, how many ports are taken into account per RE. – On the contrary, for CSI-RS, how many ports per RE is pre-fixed (equal to its CDM group size), so is how many dB to power-boost (powerControlOffsetSS).
· If network configuration assumes  ports per PDSCH EPRE, UE-reported CQI could be over-optimistic in the case , where the UE-assumed precoded power is scaled up by , over what network is capable with  ports.
More detailed thorough analyses on the EPRE offset definition can be found in our early contribution [4] (a Rel-15 MIMO maintenance paper during Rel-16 phase in 2019), and a conclusion was made in RAN1#96bis meeting at that time [5]:
	Conclusion
It is common understanding in RAN1 that:
· 
The powerControlOffset (“Pc”) ratio is defined as  dB
· Where
· PPDSCH is the energy of total PDSCH ports multiplexed on one subcarrier of one OFDM symbol
· PCSIRS is the energy of all CSI-RS ports multiplexed on one subcarrier of one OFDM symbol




Based on the above analysis, we propose the following
Proposal 2: For Type-II-CJT, based on the configured PDSCH-to-CSIRS EPRE offset, UE assumed PDSCH EPRE scales with N0/NTRP.
· Adopt the following TP to TS 38.214:
	------------------------------------------Start of Text Proposal ----------------------------------
5.2.2.5.1b	UE assumptions for CQI/PMI/RI calculation for CJT 
< Unchanged text omitted >
-	a UE should assume PDSCH signals on antenna ports in the set  for  layers would result in signals equivalent to corresponding symbols transmitted on antenna ports  of each of the  selected CSI-RS resources, as given by
	
	where  is the precoding matrix corresponding to the procedure described in Clause 5.2.2.2.8 and 5.2.2.2.9 for codebookType set to 'typeII-CJT-r18' and ' typeII-CJT-PortSelection-r18', respectively, and  are the indices of the  selected CSI-RS resources in increasing order, such that . A UE should assume that the signals , , fully overlap in time and frequency.
-	a UE can assume that the PDSCH signals for  layers would have the same ratio of EPRE to CSI-RS EPRE for all CSI-RS resources , with , equal to the powerControlOffset of the respective CSI-RS resource, added with .
< Unchanged text omitted >
--------------------------------------- End of Text Proposal ------------------------------------



It is noted that the above TP also corrects two typos: Missed “” to update as “”.

Conclusion
In this contribution, for the identified Issue 1 and 2, we propose respectively:
Proposal 1: For Type-II-Doppler, for SP-report on PUSCH, CPU occupied duration is determined by the first symbol of latest KP consecutive P/SP-CSI-RS occasions no later than CSI reference resource.
Proposal 2: For Type-II-CJT, based on the configured PDSCH-to-CSIRS EPRE offset, UE assumed PDSCH EPRE scales with N0/NTRP.
And we also propose two respective TPs along with the above Proposal 1 and 2.
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