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Introduction
In Rel-18, as part of the approved WID in RP-213598, [1], the following two objectives are considered for CSI enhancement. 
	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:
· Rel-16/17 Type-II codebook refinement, without modification to the spatial and frequency domain basis
· 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:
· Rel-16/17 Type-II codebook refinement for CJT mTRP targeting FDD and its associated CSI reporting, taking into account throughput-overhead trade-off.
· 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.
· Note: the maximum number of CSI-RS ports per resource remains the same as in Rel-17, i.e., 32



In last RAN1 meeting #114 [2], the following agreement/conclusion were reached regarding Rel-18 CSI enhancement. 
	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 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 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 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.
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 .

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 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’}

Agreement
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 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 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 

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 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 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

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



In this contribution, we provide our views on the CSI enhancement in the following areas. 
· Type-II codebook refinement for high/medium UE velocities exploiting time-domain correlation/Doppler-domain information.
· UE reporting of time-domain channel properties (TDCP) measured via CSI-RS for tracking (TRS)
Type-II codebook refinement exploiting time-domain correlation
In RAN1#114, for the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z associated with P/SP-CSI-RS, we have the following agreement on the timeline relaxation W
	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



It is important to note that Z and Z’ definition in TS38.214 depends on the SCS, therefore, we should adopt the similar design principle that W should also be reported by UE independently for different SCS.
Proposal 1.1, or the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z associated with P/SP-CSI-RS, relation W (unit of symbols) is reported by UE independently for different SCS.

When aperiodic CSI-RS resource is configured for the CSI prediction, it was agreed that NW can configure K=4,8,12 aperiodic CSI-RS resources. Even though we agree that K will impact the CPU counting, processing large number of K aperiodic CSI-RS resources can still impact the UE CSI processing timeline, therefore, we propose that UE can report the maximum number of K that UE can support
Proposal 1.2, When  aperiodic CSI-RS resource can be configured for CSI prediction, UE can report the maximum number of K that UE can support
UE reporting of TDCP measured via TRS
In both FR1 and FR2, NW can choose to configure only 1 slot TRS. As basic UE feature, UE shall not be expected to support more than 1 TRS resource set for the TDCP report, therefore, we have the following proposal 

Proposal 2.1, For UE report of TDCP measurement based on TRS, as basic UE feature, UE is only required to measure channel time domain correlation between SRS symbols within the same TRS burst, i.e., either 1 slot or 2 slots.
Conclusion
In contribution, we provide our views on the CSI enhancement in the following three areas for Rel-18 MIMO evolution. 
· Type-II codebook refinement for high/medium UE velocities exploiting time-domain correlation/Doppler-domain information.
· UE reporting of time-domain channel properties (TDCP) measured via CSI-RS for tracking (TRS)
We have the following proposals. 
Type-II codebook refinement exploiting time-domain correlation.
Proposal 1.1, or the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z associated with P/SP-CSI-RS, relation W (unit of symbols) is reported by UE independently for different SCS.

Proposal 1.2, When  aperiodic CSI-RS resource can be configured for CSI prediction, UE can report the maximum number of K that UE can support

UE reporting of TDCP measured via TRS.
Proposal 2.1, For UE report of TDCP measurement based on TRS, as basic UE feature, UE is only required to measure channel time domain correlation between SRS symbols within the same TRS burst, i.e., either 1 slot or 2 slots.
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