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Introduction
In RAN1#114 meeting, Rel-18 CSI enhancement was discussed with the following agreements:
Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding Z/Z’ for Capability 2 when NTRP>1, decide, in RAN1#114, based on the following alternatives:
· Alt1. r is dependent only on the value of NTRP (exact dependence TBD) and reported
· Alt2. r is dependent only on the value of NTRP and sub-carrier spacing (exact dependence TBD), reported
· Alt3. r is taken from a set of candidate values, e.g. {14, 28, legacy Z2’}

Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding Z/Z’ for Capability 2 when NTRP>1, r=legacy Z2’

Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z/Z’ for Capability 2, decide, in RAN1#114, based on the following alternatives:
· Alt1: the value of r is dependent only on N4 (exact dependence TBD)
· Alt2: the value of r is dependent only on N4 and sub-carrier spacing (exact dependence TBD)
· Alt3: r is taken from a set of candidate values, e.g. {14, 28, legacy Z2’}

Agreemen
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z/Z’ for Capability 2, r=legacy Z2’

Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z for Capability 2 associated with P/SP-CSI-RS, decide, in RAN1#114, based on the following alternatives:
· Alt1: w=14.(KP–1).d or 14. KP.d, where d denotes the CSI-RS periodicity 
· Alt2: w=14 or 28 (fixed)

Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z associated with P/SP-CSI-RS, 
· W (unit of symbols) is reported by UE
· To be finalized as part of Rel-18 UE feature discussions

Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding the CPU occupation, 
· X is a “common value” and not dependent on NTRP or any other parameter value, reported by the UE from a set of candidate values {1, 1.5, 2} according to UE capability

Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation, the value of Y is reported by the UE (as a part of UE capability reporting) and not dependent on any codebook parameter value
· FFS (by RAN1#114): The candidate value(s) of Y

Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation, the candidate values of Y are {2/3, 1, 2, 3}

Agreement
For the Rel-18 TRS-based TDCP reporting, when Y delay(s) are configured, regarding CPU occupation, the value of X={1,2} is reported and not dependent on the configured value of D or whether phase reporting is ON/OFF

Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for each CSI-RS resource in the CSI-RS resource set no later than CSI reference resource and drops the report otherwise.
· FFS: Whether different behaviour is introduced when dynamic TRP selection is configured 

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

Conclusion: 
For the Rel-18 Type-II codebook refinement for CJT mTRP, there is no consensus on supporting different CSI reporting and dropping behaviour when dynamic TRP selection is configured

Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, support
· that the bitmap is absent when all the coefficients are non-zero for Rel-17 based type-2 CJT codebook 
· if NTRP =1, that the NTRP-bit bitmap (for dynamic TRP selection) is not reported

Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding CBSR, whether to use only 1 bit or 2 bits per beam in a beam-group restriction is up to RAN2
· Note: RAN1 has previously agreed to support only 2 hypotheses per beam in a beam-group restriction for Rel-18 Type-II CJT codebook
· Send an LS to RAN2 regarding this agreement
LS is endorsed in R1-2308396.

Agreement
For the Rel-18 TRS-based TDCP reporting, the supported values of KTRS (number of configured TRS resource sets) are {1,2,3} 
· The candidate values {2,3} are UE optional

Agreement
For the Rel-18 TRS-based TDCP reporting, since all the UCI parameters are included in UCI part 1, TDCP reporting utilizes 1-part UCI

Conclusion: 
For the Rel-18 Type-II codebook refinement for CJT mTRP, there is no consensus on supporting the following proposals:
· amending the current agreement on reordering the unequal  and  combinations without permutation in Table 5.2.2.2.8-1 and Table 5.2.2.2.9-1 in TS 38.214 in descending order, so that the smaller /  values are assigned less priority
· for UCI part 2, amending the current agreement on encoding G0 and G1 together, and G2 independently
· regarding CSI calculation and measurement, adding the following restriction: a UE can assume that the configured NTRP CSI-RS resources comprising the CMR are located in the same RB(s)
· the need for specifying UE assumption(s) on the TCI state(s) associated with the configured NTRP CSI-RS resources comprising the CMR (assuming NTRP >1). 
· Note: It is understood that this issue is left for implementation
· regarding channel and interference measurement restriction, supporting additional UE behaviour beyond the current specification
· introducing an indicator in Part 2 CSI to indicate the reported per layer per TRP NZC bitmaps at least when the reported NNZC in Part 1 CSI is less than the number of per layer per TRP NZC bitmaps
· introducing an indicator for the number of all-zero per layer per TRP NZC bitmaps in Part 1 CSI
· specifying any TRP selection criterion
· specifying the following UE behavior: a UE does not expect to be configured with more than 1 value of .

Conclusion: 
For the Type-II codebook refinement for high/medium velocities, there is no consensus on supporting the following proposals:
· in case of A/SP-CSI reporting repetition towards M-TRP, the start of CSI reporting window is slot , where  is the last uplink slot carrying the CSI report
· when the configured value of N4 is >1, if Z’ is not satisfied for CSI calculation, the UE falls back to N4=1
· for AP-CSI associated with P/SP-CSI-RS, to determine the SCS for Z', SCS of all associated P/SP-CSI-RS resource shall be considered in the minimum operation (cf. clause 5.4 in TS38.214).
· regarding channel and interference measurement restriction, additional UE behaviour beyond the current specification.
· 2-stage PDCCH triggering mechanisms to prevent the latency and throughput reduction of UL-SCH due to the PUSCH conveying aperiodic Type-II-Doppler CSI: A 1st PDCCH to trigger CSI measurement/computation (and AP CSI-RS, if applicable), and, a 2nd PDCCH to trigger report.
· when P/SP-CSI-RS is configured as the CMR, any restriction in CSI-RS periodicity 

Conclusion: 
For the Rel-18 TRS-based TDCP reporting, there is no consensus on supporting the following proposals:
· additional D value(s) 
· TRS resource configuration where all the configured KTRS resource sets are aperiodic
· further restricting the use of any of the supported D values to any additional condition
· reverting the agreement for Dbasic from 1 slot to 5 slots
· when KTRS>1 resource sets are configured, restricting the number of configured resources for any configured resource set

Conclusion: 
For the Rel-18 TRS-based TDCP reporting, there is no consensus on supporting the following: 
· additional dropping rules beyond the current specification for CSI reporting
· regarding amplitude quantization, refining the previous agreement by replacing the agreed amplitude quantization entry index “15” (“1111” in binary) with an “invalid” value
· regarding channel and interference measurement restriction, supporting TD measurement restriction
In this contribution, we further discuss the remaining issues of CSI enhancement for high/medium UE velocities and coherent JT.
Discussion
Text proposal #1
Reason for change: According to the agreements made in previous meetings below, we have the following observations:
· No enhancement on TRS is introduced in Rel-18 for TDCP.
· Following legacy specification, at most one aperiodic TRS set can be configured, together with periodic TRS set(s). Transmission of aperiodic TRS set only is not supported.
· Joint use of P and AP-TRS resource sets is not supported in Rel-18.
· There is no consensus on supporting TDCP measurement based on TRS resource configuration where all the configured KTRS resource sets are aperiodic.
Based on the above observations, aperiodic TRS could not be used for TDCP measurement in Rel-18. Corresponding description in current Rel-18 CR for 38.214 should be deleted.

	Agreement
For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation, confirm the following working assumption as an agreement with the following change
· KTRS ≥1 TRS resource set(s) can be configured in the CSI reporting setting when ReportQuantity is ‘tdcp’ 
· Note: the TRS resource set(s) configured for TDCP report do not impact or impose any new requirements on the UE behavior when processing TRS used as QCL type A/D source for reception of PDxCH.
· No further spec enhancement on TRS is supported 
· [All the TRS resources in the configured resource set(s) share the same RE locations]
· FFS: Whether to add further restrictions on the TRS resource set(s) on, e.g. QCL relationship, power control, [RE location], slot offset between TRS resource set(s), relation with resource set used for legacy usage  

Agreement
For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation, at least the following restrictions are supported:
· When all the configured KTRS resource sets are periodic, the UE can assume that all the resource sets share a same QCL-Type-A/C and, if applicable, Type-D source 
· If the joint use of P and AP-TRS resource sets is supported for TDCP measurement and calculation, when one of the KTRS configured resource sets is aperiodic, the UE can assume that the aperiodic resource set is configured with QCL-Type-A and, if applicable, Type-D source with the resources of the one of the (KTRS – 1) periodic TRS resource sets 
· Note: Following the legacy specification, no more than 1 of the KTRS resource sets is aperiodic 
· TBD (RAN1#113): whether the joint use of P and AP-TRS resource sets is supported for TDCP measurement and calculation or not 
· [bookmark: _Hlk133320860]FFS: whether the UE shall assume the same antenna port for the CSI-RS resources in all the resource sets 

Conclusion in RAN1#113:
For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation, there is no consensus on supporting the following: joint use of P and AP-TRS resource sets for TDCP measurement and calculation is supported at least for Y=1 as a UE-optional feature

Conclusion in RAN1#114:
For the Rel-18 TRS-based TDCP reporting, there is no consensus on supporting the following proposals:
· additional D value(s) 
· TRS resource configuration where all the configured KTRS resource sets are aperiodic
· further restricting the use of any of the supported D values to any additional condition
· reverting the agreement for Dbasic from 1 slot to 5 slots
· when KTRS>1 resource sets are configured, restricting the number of configured resources for any configured resource set



Summary of change: Delete the description on supporting AP TRS set only for TDCP measurement.
Consequences if not approved: AP TRS only for TDCP measurement, which was not agreed in RAN1, is supported for Rel-18 CSI enhancement. 
Text proposal for 38.214:
	5.2.1.2	Resource settings
<omitted part>
For TDCP measurement, one aperiodic or periodic CSI Resource Setting is configured, and the Resource Setting is for channel measurement on CSI-RS for tracking.
<omitted part>
[bookmark: _Toc11352113][bookmark: _Toc20318003][bookmark: _Toc27299901][bookmark: _Toc29673168][bookmark: _Toc29673309][bookmark: _Toc29674302][bookmark: _Toc36645532][bookmark: _Toc45810577][bookmark: _Toc130409777]5.2.1.4.1	 Resource Setting configuration
<omitted part>
For aperiodic CSI, a UE configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'tdcp' is expected to be configured with one CSI Resource Setting (given by higher layer parameter resourcesForChannelMeasurement). The CSI Resource Setting can be configured with trs-Info and they may be periodic, with K_TRS≥1 CSI-RS Resource Sets or aperiodic, with a single CSI-RS Resource Set. For a periodic CSI-ResourceConfig, the UE can assume that all K_TRS CSI-RS Resource Sets share the same QCL-TypeA/C and, if applicable, TypeD. The UE expects that all the CSI-RS resources in the CSI-RS Resource Set(s) are configured with the same bandwidth and subcarrier locations.
<omitted part>




Conclusion
In this contribution, we provide some text proposals for Rel-18 CSI enhancement.
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