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1. Introduction
The scope given in the Rel-18 NR Evolved MIMO WID pertaining to CSI enhancement is as follows:
	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:
a. Rel-16/17 Type-II codebook refinement for CJT mTRP targeting FDD and its associated CSI reporting, taking into account throughput-overhead trade-off



2. Summary of companies’ proposals and views 

Some preliminary remarks on the proposals/issues to be treated in RAN1#114 and beyond (hence included in the FL summaries for discussions):
· All working assumptions have either been reverted or confirmed by RAN1#113. Therefore, proposals to confirm/revert working assumptions (e.g. in R1-2306460) will not be treated as they are invalid. 
· Re. text proposals (TPs) based on previous agreements (e.g. in R1-2306631), they will not be treated in 9.1.2 and should be proposed to the respective spec editor(s) during the post-RAN1#114 draft CR review process. 
· Re. proposals related to RRC parameters, they will not be treated in 9.1.2 and should be proposed to the RRC parameter discussion during RAN1#114, i.e. thread [114-R18-RRC-MIMO]
· Re. proposals to “study”, they are too late to be treated since RAN1#114 is the last meeting for the normative work. 
· Re. proposals specific to UE features/capabilities (other than the identified open issues on CPU and Z/Z’), the proponents should bring them up in UE feature session (hence the proposals will not be treated in 9.1.2).
· Re. proposals that have been discussed before and reached conclusion of no consensus, they will not be treated per the conclusions. In general, please refrain from re-proposing such proposals. 
· Some proposals are content-wise unclear and are not included in the FL summary.

Proposals for online session

Type-II CJT

	
Proposal: 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’}

FL Note: Failure to reach consensus on this issue implies Capability 2 for Z/Z’ isn’t supported in Rel-18.

Support/fine: Huawei/HiSi, vivo, Lenovo, NEC, Google, LG, CATT, ZTE, Apple, MediaTek, Samsung, Nokia/NSB, IDCC, AT&T, NTT DOCOMO, Spreadtrum,


	
Proposal: 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.
· Note: This includes the cases of CSI report (re)configuration, serving cell activation, BWP change, activation of SP-CSI, or DRX configuration 
· FFS: Whether when dynamic TRP selection is configured has the same or different behaviour

FL Note: The FFS was added to accommodate NEC’s input for further discuss

Support/fine: ZTE, Fujitsu, Nokia/NSB, Lenovo/MotM, NTT DOCOMO, Samsung, OPPO, Qualcomm, Apple, Google (not sure of DRX), vivo, CMCC, Nokia/NSB, MediaTek, IDCC, CATT, Fraunhofer IIS/HHI, Xiaomi, LG, Ericsson, AT&T, NEC, Huawei/HiSi, Spreadtrum, 

Not support:



	
Proposal: 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

FL Note: Based on super-majority view Alt2. The red text was added to accommodate Huawei’s concern/input (initially favouring Alt1)

Support/fine: NTT DOCOMO (ok), ZTE, vivo, Sony, CMCC, Ericsson, MediaTek Qualcomm, OPPO, Apple, Google, Nokia/NSB, IDCC, Fujitsu, Samsung (ok), AT&T, Spreadtrum, [Huawei/HiSi, LG, NEC, Lenovo/MotM], 

Not support:

	
Conclusion: For the Rel-18 Type-II codebook refinement for CJT mTRP, the current proposals have been captured (endorsed) in the current specification (thereby not needing a new agreement) 
· that the bitmap is absent when all the coefficients are non-zero
· if NTRP =1, that the NTRP-bit bitmap (for dynamic TRP selection) is not reported

FL Note: The above proposals are agreeable but we have found that they have been implemented by the TS.38 214 editor in the endorsed CRs


	
Conclusion: 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 conclusion

FL Note: RAN2 needs to be informed of this


	
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 .

FL Note: The above proposals (optimization in nature) virtually have no chance for consensus even with more discussion since they are opposed by a large number of companies (some are single-company proposals). Just as before, conclusions are needed so that they don’t need to be revisited in the future. 





Type-II Doppler

	
Proposal: 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, e.g. {1,2,3,4,5}, {1,2,3,4}, {2,3}

Support/fine: Huawei/HiSi, ZTE, Sony, Intel, CATT, Fujitsu, CMCC, Samsung, Ericsson, MediaTek, Qualcomm, Apple, Google, vivo, Nokia/NSB, IDCC, Fraunhofer IIS/HHI, Xiaomi (>1 candidates), LG, Lenovo/MotM, NEC, Spreadtrum,

Not support


	
Proposal: 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’}


FL Note: Failure to reach consensus on this r issue implies that Capability 2 for Z/Z’ (issue 2.2 and 2.3) is not supported in Rel-18

Support/fine: Huawei/HiSi, ZTE, Sony, LG, CATT, Samsung, Google, IDCC, Spreadtrum,



	
Proposal: 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 and KP is a UE capability with a value from {1,2,4}
· Alt2: w=14 or 28 (fixed)

FL Note: Failure to reach consensus on this w issue implies the absence of Z2/Z2’ specification for P/SP-CSI-RS in Rel-18 (hence the support for P/SP-CSI-RS for Type-II Doppler/UE-side prediction is incomplete), i.e. only AP-CSI-RS measurement is complete.

Support/fine: ZTE, MediaTek, LG, Nokia/NSB, Samsung, Google, Qualcomm, Huawei/HiSi, Spreadtrum, 


	
Proposal: 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

Support/fine: ZTE, Samsung, Qualcomm, Apple, Google, OPPO, vivo, DOCOMO, CMCC, Nokia/NSB, MediaTek, IDCC, Fujitsu, CATT, Fraunhofer IIS/HHI, Xiaomi, LG, Ericsson, Lenovo/MotM, Sony, Huawei/HiSi, Spreadtrum,  


	
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 

FL Note: The above proposals (optimization in nature) virtually have no chance for consensus even with more discussion since they are opposed by a large number of companies (some are single-company proposals). Just as before, conclusions are needed so that they don’t need to be revisited in the future. 





TDCP

	
Proposal: 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

Support/fine: CATT, MediaTek, OPPO, Apple, Google, vivo, ZTE, Nokia/NSB, LG, IDCC, Fujitsu, Xiaomi, Ericsson, Lenovo/MotM, NEC, Qualcomm, Huawei/HiSi, Spreadtrum


	
Proposal: 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


FL Note: KTRS=3 has been added to address concerns from companies in bracket and, as a compromise, {2,3} are optional just as Y>1 is optional

Support/fine: Samsung, Apple, CMCC, Nokia/NSB, MediaTek, Xiaomi, Qualcomm, Intel, ZTE, Ericsson, Huawei/HiSi, Spreadtrum, [Google, IDC, CATT, NEC], Mavenir,

Not support: 



	
Conclusion: 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

FL assessment: This is an obvious corollary of the previous agreements, but perhaps it is beneficial to conclude as such (so that there is no ambiguity re whether other UCI parameter(s) residing in part 2 can be added in TDCP reporting – this would be too late at this stage)

Support/fine (1 part): Apple, ZTE, OPPO, Google, vivo, CMCC, Nokia/NSB, IDCC, Fujitsu, CATT, Xiaomi, Ericsson, Lenovo/MotM (ok), Huawei/HiSi, Spreadtrum, Mavenir,

Not support (2 parts): Samsung


	
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
· refining the definition of correlation to include averaging across RX ports
· 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
· regarding channel and interference measurement restriction, additional UE behaviour beyond the current specification.
· when KTRS>1 resource sets are configured, restricting the number of configured resources for any configured resource set
[bookmark: _GoBack]
FL Note: The above proposals (optimization in nature) virtually have no chance for consensus even with more discussion since they are opposed by a large number of companies (some are single-company proposals). Just as before, conclusions are needed so that they don’t need to be revisited in the future. 






2.1 Issue 1: Type-II codebook refinement for CJT 

Table 1 Summary: issue 1 
	#
	Issue/proposal
	Companies’ views

	1.1
	[113] 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  

Proposal: 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

FL Note: The proposal represents the super-majority view. Since the dependence on NTRP is already accounted in OCPU=X.NTRP, making X dependent on NTRP is redundant and technically unjustified. Alt2 is also a natural baseline for X. It can be discussed whether one or multiple “common values” (UE capability) can be supported

Supported value(s) of X for NTRP>1:
· (Alt1) X is dependent on NTRP: Huawei/HiSi, LG, NEC, NTT DOCOMO, AT&T, Lenovo/MotM
· (Alt2) X is a “common value” and not dependent on NTRP or any parameter value: ZTE, vivo, Sony, CMCC, Ericsson, MediaTek ({1,2,3,4,5} reported), Qualcomm (1 as one reported capability), OPPO, NTT DOCOMO (ok), Apple, Google, Nokia/NSB, Fujitsu (2nd pref), CATT, Xiaomi
· X is dependent on max{sum(Ln)}: Intel, NEC, AT&T
· X is dependent on whether dynamic TRP selection is ON/OFF: NEC (X=1 for N=1), Fujitsu, Ericsson (open)
· X is dependent on NL: CATT, OPPO, Samsung (X={1,2,3,4}xNL), AT&T, Lenovo/MotM

	Support/fine: NTT DOCOMO (ok), ZTE, vivo, Sony, CMCC, Ericsson, MediaTek Qualcomm, OPPO, Apple, Google, Nokia/NSB, IDCC, Fujitsu, Samsung (ok), AT&T, Spreadtrum, [Huawei/HiSi, LG, NEC, Lenovo/MotM], 

Not support: 

	1.2
	[113] Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding Z/Z’:
· For NTRP=1: reuse legacy Z/Z’ values
· For NTRP>1, introduce two UE capabilities:
· Capability 1: Reuse legacy Z/Z’ values
· Capability 2: Legacy Z/Z’ values + r  
· The value(s) of r>0 can depend on the configured NTRP value
· FFS: exact value(s) of r
Note: Since this pertains Type-II, the relevant values are Z2/Z2’

Proposal: 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’}

FL Note: Failure to reach consensus on this issue implies Capability 2 for Z/Z’ isn’t supported in Rel-18.

Supported value(s) of r for Capability 2 when NTRP>1:
· (Alt1) r is dependent on NTRP and reported: Huawei/HiSi, vivo, Lenovo, NEC (also whether dynamic TRP selection is ON/OFF), Google, LG (c.(NTRP – 1)), CATT (c.NTRP where c={1,2}), Fujitsu
· r = A.(μ+1).NTRP, where A is a fixed value or up to UE capability and μ corresponds to the subcarrier spacing: ZTE, Lenovo ( dependent), Apple (SCS)
· r is dependent on the total number of ports: Sony, Lenovo
· (Alt3) r={14,[28]}: MediaTek, Samsung, Nokia/NSB, Sony 
· r=Z2’, where Z2’ is legacy value: Qualcomm

	Support/fine: Huawei/HiSi, vivo, Lenovo, NEC, Google, LG, CATT, ZTE, Apple, MediaTek, Samsung, Nokia/NSB, IDCC, AT&T, NTT DOCOMO, Spreadtrum,



	1.3
	Conclusion: For the Rel-18 Type-II codebook refinement for CJT mTRP, there is no consensus on 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


Proposal: For the Rel-18 Type-II codebook refinement for CJT mTRP, reorder 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

FL assessment: From x6535 (Huawei/HiSi). The proposal is technically sound but an optimization in nature (since UCI omission is an emergency UE procedure)

	Proposal:
· Support/fine: Huawei/HiSi, NTT DOCOMO, CMCC, Nokia/NSB (ok), Fujitsu (open)
· Not support: Samsung, OPPO, ZTE, Apple, Google, vivo, MediaTek, CATT, LG, Ericsson, Sony, Spreadtrum, 


	1.4
	Conclusion: For the Rel-18 Type-II codebook refinement for CJT mTRP, for UCI part 2, there is no consensus on amending the current agreement on encoding G0 and G1 together, and G2 independently 


Proposal: For the Rel-18 Type-II codebook refinement for CJT mTRP, for UCI part 2, G0 and G1 are encoded together, and G2 is encoded independently 

FL assessment: From x6535 (Huawei/HiSi). The proposal is an optimization in nature (since UCI omission is an emergency UE procedure). Note that TS 38.212 already specifies joint encoding for G0, G1, and G2 (since UCI part 2 is already treated as one codeword). 

	Proposal: 
· Support/fine: Huawei/HiSi
· Not support: Samsung, NTT DOCOMO, OPPO, Qualcomm (it should ensure part2<1706 bits), ZTE, Apple, Google, vivo, CMCC, Nokia/NSB, MediaTek, IDCC, Fujitsu, CATT, LG, Ericsson, AT&T, Sony, Spreadtrum, 


	1.5
	Proposal: 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.
· Note: This includes the cases of CSI report (re)configuration, serving cell activation, BWP change, activation of SP-CSI, or DRX configuration 
· FFS: Whether when dynamic TRP selection is configured has the same or different behavior

FL assessment: From x6611 (ZTE), x7150 (Fujitsu), x7607 (Nokia), x8206 (DOCOMO). This proposal is technically sound and IMO essential for proper operation. 

	Support/fine: ZTE, Fujitsu, Nokia/NSB, Lenovo/MotM, NTT DOCOMO, Samsung, OPPO, Qualcomm, Apple, Google (not sure of DRX), vivo, CMCC, Nokia/NSB, MediaTek, IDCC, CATT, Fraunhofer IIS/HHI, Xiaomi, LG, Ericsson, AT&T, NEC, Huawei/HiSi, Spreadtrum, 

Not support:


	1.6
	Conclusion: For the Rel-18 Type-II codebook refinement for CJT mTRP, that the bitmap is absent when all the coefficients are non-zero has been captured (endorsed) in the current specification (thereby not needing a new agreement) 


Proposal: For the Rel-18 Type-II codebook refinement for CJT mTRP, the bitmap is absent when all the coefficients are non-zero

FL assessment: From x6631 (Spreadtrum). While this proposal is technically sound (since the KNZ is signalled in Part 1 UCI, whether all W2 coefficients are non-zero can be inferred – hence the bitmap existence in Part 2 UCI), this scenario only occurs in 2 out of 25 linkages for Rel-17-based CJT codebook with =1 (also up to rank-2), and none for Rel-16-based CJT codebook.  

V16: After some checking (based on comments), this proposal has already been included in the current version of the Rel-18 CR hence no need for a new agreement. 

	Proposal:
· Support/fine: Spreadtrum, NTT DOCOMO, Samsung (already implemented in the spec), Qualcomm, Apple (ok), Google (already in spec), vivo (already in spec), CMCC, ZTE already in spec), Nokia/NSB (already in spec), MediaTek, IDCC, Fujitsu, Huawei/HiSi, Spreadtrum,
· Not support: OPPO


	1.7
	Conclusion: For the Rel-18 Type-II codebook refinement for CJT mTRP, if NTRP =1, that the NTRP-bit bitmap (for dynamic TRP selection) is not reported has been captured (endorsed) in the current specification (thereby not needing a new agreement).


Proposal: For the Rel-18 Type-II codebook refinement for CJT mTRP, if NTRP =1, the NTRP-bit bitmap (for dynamic TRP selection) is not reported.

FL assessment: From x6734 (vivo). This proposal is technically sound (and not yet captured in the spec) as an additional case to N=NTRP where the bitmap is not reported.

V16: After some checking (based on comments), this proposal has already been included in the current version of the Rel-18 CR hence no need for a new agreement. 

	Proposal:
· Support/fine: vivo, Samsung (ok), NTT DOCOMO, OPPO, Qualcomm, ZTE (already captured in endorsed CR), Apple (ok), Google (ok), CMCC, Nokia/NSB (ok, clarify restrictedCMR-selection is always configured for NTRP=1), MediaTek, IDCC, Fujitsu, Fraunhofer IIS/HHI, LG, Huawei/HiSi, Spreadtrum,
· Not support:


	1.8
	Conclusion: For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding CSI calculation and measurement, there is no consensus on 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)


Proposal: For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding CSI calculation and measurement, in addition to the agreed restriction, a UE can assume that the configured NTRP CSI-RS resources comprising the CMR are located in the same RB(s)

FL assessment: From x6951 (Google). This proposal is technically sound although the necessity is unclear.

	Proposal:
· Support/fine: Google
· Not support: Samsung, NTT DOCOMO, OPPO, Qualcomm, Apple, vivo, CMCC, ZTE, Nokia/NSB, CATT, Fraunhofer IIS/HHI, Ericsson, AT&T, Sony, Huawei/HiSi, Spreadtrum,


	1.9
	Conclusion: For the Rel-18 Type-II codebook refinement for CJT mTRP, there is no consensus on 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


For the Rel-18 Type-II codebook refinement for CJT mTRP, please share your view regarding UE assumption on the TCI state(s) associated with the configured NTRP CSI-RS resources comprising the CMR (assuming NTRP >1):
· Alt1: All the NTRP CSI-RS resources share the same indicated TCI state for CJT
· Alt2: At least one of the NTRP CSI-RS resources is associated with the first indicated TCI state for CJT, and the remaining CSI-RS resources with the second indicated TCI state for CJT

FL assessment: From x6951 (Google). This issue is valid and will benefit from some discussion.

	Alt1: Samsung (for Rel-18), Qualcomm (align with agreements from TCI agenda), Apple, Google, MediaTek

Alt2: Qualcomm (align with agreements from TCI agenda; UE optional)

Up to NW implementation: OPPO, vivo, CMCC, ZTE, LG, Fujitsu, Xiaomi, LG, Ericsson, Lenovo/MotM, Huawei/HiSi, Spreadtrum,


	1.10
	Conclusion: For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding channel and interference measurement restriction, there is no consensus on supporting additional UE behaviour beyond the current specification.


For the Rel-18 Type-II codebook refinement for CJT mTRP, please share your view regarding whether channel and interference measurement restriction can be configured or not
· If so, the measurement restriction should not preclude the most recent NTRP NZP CSI-RS occasions

FL assessment: From x8206 (DOCOMO). This issue is valid and will benefit from some discussion.

	Yes: NTT DOCOMO, Samsung (ok), Qualcomm, Apple (ok to configure), CMCC, LG, AT&T

No: ZTE (already in spec for each resource), Google, vivo (current spec), Nokia/NSB (current spec ok), Fujitsu, CATT (no spec change), Fraunhofer IIS/HHI, Xiaomi, Ericsson (implied in current spec), Lenovo/MotM, Huawei/HiSi, Spreadtrum,

	1.11
	Conclusion: For the Rel-18 Type-II codebook refinement for CJT mTRP, there is no consensus on 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.


Proposal: For the Rel-18 Type-II codebook refinement for CJT mTRP, introduce 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.

FL assessment: From x7893 (Ericsson). This seems to be an over-optimization and adds another UCI parameter (which seems too late at this stage)

	Proposal:
· Support/fine: Ericsson
· Not support: Samsung, NTT DOCOMO, OPPO, ZTE, Apple, Google, vivo, CMCC, Nokia/NSB, Fujitsu, CATT, Fraunhofer IIS/HHI, LG, AT&T, Sony, Huawei/HiSi, Spreadtrum,


	1.12
	Conclusion: For the Rel-18 Type-II codebook refinement for CJT mTRP, there is no consensus on introducing an indicator for the number of all-zero per layer per TRP NZC bitmaps in Part 1 CSI.


Proposal: For the Rel-18 Type-II codebook refinement for CJT mTRP, introduce an indicator for the number of all-zero per layer per TRP NZC bitmaps in Part 1 CSI.

FL assessment: From x7893 (Ericsson). This seems to be an over-optimization and adds another UCI parameter (which seems too late at this stage)

	Proposal:
· Support/fine: Ericsson, IDCC
· Not support: Samsung, NTT DOCOMO, OPPO, ZTE, Apple, Google, vivo, CMCC, Nokia/NSB, Fujitsu, CATT, Fraunhofer IIS/HHI, LG, AT&T, Sony, Huawei/HiSi, Spreadtrum,



	1.13
	Conclusion: 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 conclusion


Proposal: For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding CBSR, use only 1 bit (instead of 2) per beam in a beam-group restriction

FL assessment: From x7893 (Ericsson). This proposal is technically sound (if agreed to be relayed to RAN2) 

	Proposal:
· Support/fine: Ericsson, NTT DOCOMO, Qualcomm, Apple, vivo, CMCC, Fraunhofer IIS/HHI (ok RAN2)
· Not support: Samsung (leave it to RAN2), ZTE (up to RAN2), Google, Nokia/NSB, IDCC, CATT (RAN2), LG (RAN2), Lenovo/MotM, Huawei/HiSi, Spreadtrum,


	1.14
	Conclusion: For the Rel-18 Type-II codebook refinement for CJT mTRP, there is no consensus on specifying any TRP selection criterion.  


For the Rel-18 Type-II codebook refinement for CJT mTRP, please share your view regarding whether TRP selection criterion should be specified or not

FL assessment: From x7893 (Ericsson). This issue is valid and will benefit from some discussion.

	Yes: Ericsson, ZTE (Open)

No: Samsung, NTT DOCOMO, OPPO, Qualcomm (UE implementation), Apple, Google (RAN4), vivo, CMCC, Nokia/NSB, MediaTek, IDCC, Fujitsu (RAN4), CATT, Fraunhofer IIS/HHI, LG, Lenovo/MotM, Sony, Huawei/HiSi, Spreadtrum,


	1.15
	Conclusion: For the Rel-18 Type-II codebook refinement for CJT mTRP, there is no consensus in specifying the following UE behavior: a UE does not expect to be configured with more than 1 value of .


Proposal: For the Rel-18 Type-II codebook refinement for CJT mTRP, a UE does not expect to be configured with more than 1 value of .

FL assessment: From x7909 (Qualcomm). This proposal is an optimization at best and not needed (since the NW can enforce this implicitly) 

	Proposal:
· Support/fine: Qualcomm, OPPO (ok)
· Not support: Samsung, NTT DOCOMO, ZTE, Apple (UE feature), Google, vivo, CMCC, Nokia/NSB, IDCC, Fujitsu, CATT, Lenovo/MotM, Sony, Huawei/HiSi, Spreadtrum,


	
	
	

	
	
	



Table 2 Additional inputs: issue 1
	Company
	Input

	Mod V0
	Please share your inputs on each of the issues and, if applicable, proposals in TABLE 1

	Samsung
	Issue 1.2
Our preference is r=14, which is aligned with MTK. (please correct our input on the table 1)

Issue 1.3
We don’t support. The argument that higher priority TRPs may have more spatial paths cannot be verified and this is an optimization only for UCI omission which rarely happens. We don’t think the optimization without clear rationale is needed.

Issue 1.4.
We don’t support. The 212 spec clearly specifies joint encoding G0,G1, and G2. We haven’t discussed on a new scheme with separate encoding.  

Issue 1.5.
Support.

Issue 1.6.
This is already reflected and specified in 212 CR. No need to discuss this.

Issue 1.7
This only saves 1 bit overhead in Part 1 but since it is free, it is fine

Issue 1.8
214 spec already states that “The UE expects that all the CSI-RS resources of a resource set are configured with the same starting RB and number of RBs and the same cdm-type.” Hence, we don’t think the proposal is newly needed.

Issue 1.9
Support Alt1 at least for Rel-18. This is aligned with the WID assumption that ideal sync and backhaul are assumed. This can be revisited in, e.g. Rel-19. 

Issue 1.10
We don’t think any enhancement is needed on this. The 214 spec already specifies
“the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource and drops the report otherwise”

Issue 1.11
Not support. We have already agreed that bitmap framework for CJT follows legacy design, hence introducing an additional UCI for bitmap framework seems violating the previous agreement. And we think it is a corner-case optimization for the case where most of coefficients are zeros. This case rarely happens in our view, and the overhead can be sufficiently reduced with the feature dynamic TRP selection and proper choice of parameter combinations by NW in most of the cases.

Issue 1.12
Not support. Similar comment for issue 1.11

Issue 1.13
As we already mentioned in our tdoc for #113, we prefer to use the legacy definition of 2-bits since we agreed to follow the legacy framework of CBSR, and we think this should be handled by RAN2. We see no need for RAN1 to do RAN2 work.

Issue 1.14
Dynamic TRP selection is already UE-optional feature and we don’t need to worry about any risk (as Ericsson mentioned) that UE always selects one out of multiple TRPs for CJT CSI reporting. UE vendors can simply not to support this feature if they don’t have to, i.e., no need to support this feature with a dummy operation.


Issue 1.15
We don’t support, since the restriction indirectly reverts the previous agreement:

[112] Agreement
On the Type-II codebook refinement for CJT mTRP, only support NL ={2,4} as additional candidate values to NL=1.

That is,  cannot be supported for any given  value, with the restriction. (i.e.,  needs at least two different Ltot values)



	NTT DOCOMO
	Issue 1.1
Although we proposed to support ‘X is dependent on NTRP’, we’re also okay with ‘X is a “common value” and not dependent on NTRP or any parameter value’.

Issue 1.3
Reasonable to us. We can be supportive.

Issue 1.4
Not support.

Issue 1.6
Reasonable to have such free overhead reduction method. We can be supportive.

Issue 1.7
Reasonable to have such free overhead reduction method. We can be supportive.

Issue 1.8
Agree with SS. Not needed.

Issue 1.9
We’d like to clarify the intention of the proposal first. Did this proposal intend to discuss the QCL restriction/assumption for the up to 4 CMRs when RRC configures TCI state for those CMRs?
[Mod: The TCI states can be indicated dynamically as discussed in 9.1.1.1]

Issue 1.10
We prefer to support configuration of time restrictions and discuss the enhancement.

Issue 1.11/1.12
Not support to introduce additional indicator in CSI.

Issue 1.13
OK to support.

Issue 1.14
How TRPs are selected should be decided by UE, if NW configures this feature.

Issue 1.15
Not support.

	OPPO
	Issue 1.1
We are fine with that X is common value not dependent on other parameters, which is consistent with RAN2 LS. 

Issue 1.3&1.4&1.6&1.8&1.11&1.12
We think the optimizations are not needed. 

Issue 1.9
We think it is up to gNB implementation either one or two TCI states are applied. 

Issue 1.14
Not support.

Issue 1.15
We think the motivation is reasonable.

	Apple
	Issue 1.1
We are okay to have common value

Issue 1.2
r should be SCS dependent, just like legacy Z and Z’. r can be reported as UE capability as we proposed in UE feature agenda 

Issue 1.3
We do not see the strong need for reordering

Issue 1.4
We do not support

Issue 1.5
We support

Issue 1.6
We do not see the strong need. But it is technically reasonable, just the chances for it to happen is probably very small  

Issue 1.7
Honestly speaking, when NTRP=1, not sure why NW would even configure the new codebook. But we are fine with the proposal, i.e., bitmap is not reported (of course, it only saves 1 bit) 

Issue 1.8
We are little confused, in the same PRB meaning they use orthogonal ports? But we agree that each TRP can use up to 32 ports. So different CSI-RS has to use the same port and therefore, there will be interference between different CSI-RS from different TRP? 

Issue 1.9
We prefer Alt 1 since it is CJT. Of course, there was heavy debate in uTCI agenda in which 2 TCI states was also agreed 

Issue 1.10
Some clarification is needed. We are okay to limit to “Configured”.

Issue 1.11
We do not support

Issue 1.12
We do not support

Issue 1.13
We support, it makes sense since we do not support soft CBSR anymore 

Issue 1.14
We do not need to specify TRP selection criterion 

Issue 1.15
This can be UE feature discussion 


	Samsung
	Issue 1.6

What we meant was that this issue is already implemented in Table 6.3.2.1.2-2C of the spec 212 CR, i.e., as below:

So this proposal is already adopted in the spec and we don’t need to discuss this issue.


Issue 1.10
After we review it again, we realized that measurement restriction can be beneficial for CJT CSI reporting to provide accurate measurement. We are okay with this proposal.


	Qualcomm
	1.1, 1.2: Added our view into the table

1.4: Not support the proposal. 
We agree this issue does exist, but further splitting CSI part2 into two sub-parts has considerably large impact to UL packing (e.g. UCI-on-PUSCH rate matching). 
There can be simpler solutions e.g. restrict rank<=2 for certain cases, to ensure part2<=1706 bits.

1.5: OK

1.6: OK in principle.

1.7: OK

1.8: Not support. Agree with Samsung that current spec is fine.

1.9: Support, since 1 or 2 TCIs align with agreements under TCI agenda:
	Agreement (RAN1#110bis-e)
On unified TCI framework extension, up to 2 joint TCI states can be indicated by MAC-CE/DCI and applied to CJT-based PDSCH reception (PDSCH-CJT) in a BWP/CC configured with joint DL/UL TCI mode
· Support of 1 or 2 indicated joint TCI states for PDSCH-CJT is up to UE capability
· FFS: QCL type(s)/assumption(s) of the indicated joint TCI state(s) applied to PDSCH-CJT
· Note: On how to inform UE to apply which indicated joint TCI state(s) to target channel(s)/signal(s) in the BWP/CC, it is discussed individually in AI 9.1.1.1




1.10: OK

1.13: OK

1.14: Not support. 
This proposed criteria (if adopted by spec) goes too deep into UE implementation. 
For example, other than criteria based on “NZC count/power” (as suggested in Ericsson tdoc), there can be other implementations e.g. based on beam selection, before FD compression


	Google
	Issue 1.1
Support a common value.

Issue 1.2
We support “r is dependent on NTRP and reported”

Issue 1.3
We do not think this is necessary.

Issue 1.4
We do not think this is necessary.

Issue 1.5
We understand the intention, but why do we need to mention “within the same DRX Active Time”?

Issue 1.6
Agree with Samsung

Issue 1.7
OK, we are also ok to preclude the CJT codebook when N_TRP=1.

Issue 1.8
Support. If it is common understanding that the sentence “The UE expects that all the CSI-RS resources of a resource set are configured with the same starting RB and number of RBs and the same cdm-type.” Is also applicable to CJT-CSI, we are fine not to discuss this proposal.

Issue 1.9
Support Alt1, we are open to Alt2 as an optional UE feature, which is similar to CJT-PDSCH beam indication. To answer Docomo’s question, since we have agreed to indicate 1 or 2 TCI states for CJT-PDSCH (2 TCI states are optional), the same TCI configuration principle for CMRs for CJT CSI is necessary with regard to the UE complexity and performance. 

Issue 1.10/11/12/13/15
We failed to see the necessity for this proposal. Some clarification could be helpful.

Issue 1.14
Not specified in RAN1, but it can be discussed in RAN4.


	Qualcomm
	Some minor correction to our position in Issue 1.9 in the table above


	vivo
	Issue 1.3
We think it is an optimization issue at current stage and it needs revision on existed agreement. We don’t need to revert previous agreement just because of UCI omission, which is a rare case in real NW.

Issue 1.4
We think this is an issue which can be solved by UE implementation. If the totally payload size exceeds 1706, UE can simply reduce the number of non-zero coefficients to make the UCI part 2 can be reported. 
Further, even for non-CJT Type II CSI, more than one report can also lead to CSI payload larger than 1706, but we don’t have any special handling in the current spec. This can be avoided by either proper gNB configuration or UE implementation.

Issue 1.5 
OK

Issue 1.6
It only happens when beta = 1. The Rel-18 editor CR has captured for Rel-17 based CJT, if 𝜐≤2 and Beta=1, 𝑖_1,7,𝑙 is not reported, for 𝑙=1,…,𝜐.

Issue 1.8
We think it seems no need to have such restriction. We already have such restriction in the current spec.
- the csi-ReportingBand as a contiguous or non-contiguous subset of subbands in the band-width part for which CSI shall be reported.
- A UE is not expected to be configured with csi-ReportingBand which contains a subband where a CSI-RS re-source linked to the CSI Report setting has the frequency density of each CSI-RS port per PRB in the subband less than the con-figured density of the CSI-RS resource.
- If a CSI-IM resource is linked to the CSI Report Setting, a UE is not expected to be configured with csi-ReportingBand which contains a subband where not all PRBs in the subband have the CSI-IM Res present.

Issue 1.9
Our understanding is there is no need to link the TCI states for CSI-RS measurement to the TCI states for PDSCH reception. Since we only have one or 2 TCI states for CJT PDSCH, but we have 4 resources from 4 TRPs for CJT CSI, it has performance loss for sure if we select one or two TCI states for 4 TRPs. Hence, based on the current situation so far, we don’t think it makes sense to let CSI-RS for CJT CSI to follow unified TCI states.

Issue 1.10
We can follow the current spec on this issue. No further change seems needed.

Issue 1.11
We think this is an optimization issue which introduces new UCI parameters.

Issue 1.12
We think this is an optimization issue which introduces new UCI parameters.

Issue 1.13
OK

Issue 1.14
We think it should be up to UE implementation.

Issue 1.15
We think this should be up to gNB’s configuration. It seems no need to have such restriction in spec.


	CMCC
	Issue 1.1
We think a common value is OK.

Issue 1.3
We think it is reasonable.

Issue 1.4
We don’t think it is necessary.

Issue 1.5/1.6/1.7
We think it is reasonable.

Issue 1.8
Agree with Samsung, current spec is enough.

Issue 1.9
We think it is up to gNB implementation/configuration. Since 2 TCI states for CJT-PDSCH is optional, then Alt2 can be optional.

Issue 1.10
We think it is reasonable.

Issue 1.11/12
We don’t think it is necessary.

Issue 1.13
We think it is reasonable.

Issue 1.14
We think it is up to UE implementation.

Issue 1.15
We think it is up to gNB configuration.


	ZTE
	Issue 1.1
We support X is a common value, and do NOT support to configure the value of X depending on the value of NTRP, NL, total sum of {Ln}, and/or other CJT features.

Issue 1.2
We support r=A.(μ+1).NTRP, where A is a fixed value or up to UE capability and μ corresponds to the subcarrier spacing.

Issue 1.3
We think there is no need to reorder the unequal  and  combinations without permutation since ‘TRP-Id’ is not an essential factor to determine the priority value per current function.

Issue 1.4.
The current spec specifies joint encoding G0,G1, and G2, so the motivation of introducing a new scheme with separate encoding needs further discussion.  

Issue 1.5.
Support.

Issue 1.6.
We share the same views as Samsung.

Issue 1.7
We are fine with the proposal since this can save 1 bit overhead in Part 1. But, if our understanding is correct, the proposal has been captured in the endorsed CR (table 6.3.2.1.2-3 of 214).



Issue 1.8
We are open to have further discussion, but, for now, the motivation is unclear to us. 

Issue 1.9
In our initial thought, two individual TCI states can be configured for respective CSI-RS sub-group from up to 4 CSI-RS. But, it is up to gNB implementation.

Issue 1.10
In current 38.214 spec, “the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource and drops the report otherwise” is applied to each of NTRP CSI-RS. Adding ‘N_TRP’ before ‘CSI-RS and/or CSI-IM occasion’ the above may be incorrect.

Issue 1.11
We need first to identify whether this case usually happens with high probability, which needs to be justified. Then, the overhead can be sufficiently reduced with the feature dynamic TRP selection and proper choice of parameter combinations by NW in the most of cases.

Issue 1.12
Similar comment for issue 1.11

Issue 1.13
We share the same views as Samsung that this issue is up to RAN2.

Issue 1.14
We are open to have some further discussion on TRP-selection rule. For instance, we prefer to indicate the 

Issue 1.15
Not support.

	Nokia/NSB
	Issue 1.1
Our preference is for X to be a simple indication, independent of other parameter values, where X is the number of CPUs occupied by a CMR.
A dependency on max{sum(Ln)} does not seem consistent, for example, with legacy CPU definition in Rel16 Type-II, where there is no dependency on L. A dependency on whether dynamic TRP selection is configured or not does not seem to have a strong justification either because a UE is not required to calculate multiple transmission hypotheses for dynamic TRP selection. Similarly, when , a UE is not required to calculate multiple CSIs. A dependency on  is possible for , but for dynamic TRP selection when  it does not seem to reflect complexity accurately.

Issue 1.2
Our preference is to simply define a small candidate value set for r, for example, as {14,28} independent of  and , motivated by the fact that the  CRI-RS resources are found in the same slot or in consecutive slots.

Issue 1.3
Agree with FL assessment. We are ok with this as it is a very small change on the param. Comb. Tables

Issue 1.4
The motivation for splitting the encoding seems unclear. If the payload exceeds the maximum, a UE applies the omission rules such that the resulting code rate does not exceed the configured maximum code rate.

Issue 1.5
Support

Issue 1.6
This is already included in Sec. 5.2.2.2.9 of the draft CR, because it was already part of Rel17 codebook. However, we also ok to remove it
-	If  and ,  is not reported, for .

Issue 1.7
It may be worth clarifying instead that the RRC parameter restrictedCMR-selection (i.e., ) is always configured for . This is because  is the basic feature, hence it makes sense to support the case  as basic

Issue 1.8
We don’t think this is needed

Issue 1.10
In our view, timeRestrictionForChannelMeasurements and timeRestrictionForInterferenceMeasurements can be set to ‘configured’, but we don’t think there is a need to specify UE behaviour. As the K resources are received in the same slot or in two consecutive slots without DL/UL switching, and in the same DRX active time, so we don’t see how a UE would use older measurements for only some of the resources. Similarly for NCJT in Rel17, we did not specify any UE behaviour for ‘configured’ timing restriction

Issue 1.11
Agree with FL assessment. The probability that the max number of NZC reported in Part 1 CSI is smaller than the number of per layer per TRP NZC bitmaps seems very slim.

Issue 1.12
Agree with FL assessment. The probability that the number of reported NZC bitmaps is smaller than  seems very slim, when the max number of NZC is greater than the number of per layer per TRP NZC bitmaps

Issue 1.13
We were aware of this redundancy, however the same applies to the basic feature in legacy codebooks when amplitudeSubsetRestriction is not supported. So, for , it creates two different ways to signal hard CBSR, with 2 bits (legacy) and with 1 bit (proposed Rel18). Our preference is not to have two different RRC signalling

Issue 1.14
In our view, the TRP selection should not imply multiple CSI calculations corresponding to different transmission hypotheses. TRP selection is performed before PMI/CQI/RI calculation and can be based on RSRP measurement. We don’t think we need to specify UE behaviour in case of dynamic TRP selection.

Issue 1.15
Agree with FL assessment.


	Mod V16
	Added proposals for 1.1 and 1.2.

Based on the current inputs, I will conclude that the proposals in the following issues cannot reach consensus: 1.3, 1.4, 1.8, 1.11, 1.12, 1.14, 1.15. The proposal in 1.13 will be left to RAN2


	Fujitsu
	Issue 1.1:
If most companies think dynamic selection N within  will not increase UE computational complexity. Our compromise is a common value for X.

Issue 1.2:
We support r can be dependent of .

Issue 1.3:
Open to discuss.

Issue 1.4:
Agree with vivo, it can be solved by UE implementation.

Issue 1.5:
@Google: 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. Technically, if UE requires multiple resources for joint calculation simultaneously, such as CJT, NCJT, CMRs with in the same DRX Active time is reasonable.

Proposal 1.6 &1.7:
Support the proposal.

Issue 1.9:
We agree that it can be up to NW implementation.

Issue 1.10&11&12&15:
We fail to see the necessity.

Issue 1.14:
It can be left to RAN4.

	CATT
	Issue 1.1
We are fine with the proposal, and a common value is preferred.
Issue 1.2
Fine with the proposal.
Issue 1.3
Do not support. This is not essential.
Issue 1.4
Do not support.
Issue 1.5
Support the proposal.
Issue 1.8
No new proposal is needed on this issue.
Issue 1.10
The measurement restriction can be configured and no spec change is needed.
Issue 1.11
Not essential optimization.
Issue 1.12
No essential optimization.
Issue 1.13
Leave to RAN2.
Issue 1.14
Not necessary to specify the selection criterion.
Issue 1.15
Do not support.

	Fraunhofer IIS/HHI
	Issue 1.5
Support.

Issue 1.7
Support.

Issue 1.8
Not needed in our view. 

Issue 1.10
Not needed in our view. 

Issues 1.11/1.12
Not needed in our view.

Issue 1.13
Fine with it. Fine to leave it to RAN2 as well.

Issue 1.14
Not needed in our view. 

	Xiaomi
	Issue 1.1, support the proposal and prefer Alt 2.
Issue 1.5: support
Issue 1.9: prefer NW to configure the TCI state per CSI-RS resource
Issue 1.10: follow the current spec.

	LG
	Issue 1.1: Even though we think X should depend on whether dynamic TRP selection is ON/OFF, we are fine with Alt 1 as compromise. X should be dependent on NTRP since the number of transmission hypothesis depends on NTRP when dynamic TRP selection is ON. Specifically, the number of hypotheses are 1, 3, 10 and 15 for NTRP=1,2,3,4, respectively.

Issue 1.2: Support Alt1 or Alt 2. Legacy Z/Z’ already consider the number of TRP = 1, so r =c.(NTRP -1).

Issue 1.3
We don’t support. We think this is an optimization for corner case given that UCI omission which rarely happens.

Issue 1.4.
We don’t support. 

Issue 1.5: Support proposal.

Issue 1.7: Support proposal.

Issue 1.9: It is up to gNB implementation either one or two TCI states are applied. In case of co-located TRPs, e.g. multiple panels in the same site, gNB can configure one TCI for NTRP CSIRS but in case of distributed TRPs gNB can configure one TCI state for some of NTRP CSIRS and another TCI state for remaining CSIRS. Accordingly, this issue has no spec impact.

Issue 1.10: From my understanding, the original motivation to support measurement restriction in legacy is for gNB to change the beam of a beamformed CSI-RS resource, i.e., CMR, so that UE needs to conduct one shot measurement. Since this motivation is still valid for CJT CSI as well, we think channel and interference measurement restriction can be configured for CJT CSI and, if configured, the measurement restriction should include the most recent occasion for each of NTRP CSI-RS.


Issue 1.11/1.12: Not support. We are aligned with FL’s assessment.
Issue 1.13/1.14: we have similar view with Samsung.

	InterDigital
	We support 1.1, 1.2, 1.4, 1.5, 1.6, 1.7, and 1.12

	Ericsson
	Issue 1.3
Do not support the proposal.  Agree with the FL’s assessment.
Issue 1.4
Do not support the proposal.  Agree with the FL’s assessment.
Issue 1.5
OK.  
Issue 1.8
Configuration of CSI-RS is up to network.  So we don’t need to introduce this restriction in specs.
Issue 1.9
Not support, CJT is not necessarily only for unified TCI state framework. In case of uTCI, only two TRPs are supported, only AP CSI-RS follows indicated TCI state. P/SP CSI-RS may not follow indicated TCI states.  
Issue 1.10
Ok with the intention.  But previous comments, it seems this is implied in the current specs.  
Issue 1.13
We are fine to either agree or to send an LS to RAN2.  Without any input from RAN1, we don’t think RAN2 will fix this on their own.  So, we suggest to at least send an LS to RAN2 that 1 bit is sufficient per beam in a beam-group restriction.


	Mod V24
	Added conclusions on 1.3, 4, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15


	AT&T
	
Issue 1.4: Do not support

Issue 1.5: Support

Issue 1.8: Do not support

Issue 1.10: Support

Issue 1.11: Do not support to introduce additional indicator in CSI.

Issue 1.12: Do not support to introduce additional indicator in CSI.


	Lenovo/ MotM
	Issue 1.1: Added our preferences in the table above

Issue 1.5: Support

Issue 1.6/1.7: We are OK with that. Prefer to have agreement since current Rel-18 spec is provisional and may be later reverted in absence of an agreement as part of the normative work

Issue 1.9: Prefer to leave it to implementation. In our understanding, enforcing a specific TCI configuration has implications on whether inter-site or intra-site CJT is deployed, and is also related to the supported codebook modes (common vs. different FD basis). While the understanding is that only intra-site CJT is feasible from a practical perspective, agreeing to Alt1 limits any forward compatibility of this codebook if inter-TRP sync issues are to be resolved in later releases

Issue 1.10: Current spec suffices from our understanding, but OK to discuss further during the meeting.

Issue 1.13: Same view as Samsung, ZTE, LG 

Issue 1.14/1.15: Not needed 


	NEC
	Proposal for Issue 1.1:
 Support Alt 1.

Proposal for Issue 1.2:
 Support Alt 1.

Issue 1.3:
 Fine for the proposal.

Issue 1.5:
 Generally fine with the proposal. We think the precondition (similar with the proposal for high/medium velocity) should be added. 
 In addition, as UE can dynamic select TRP, if only some of the CSI-RS resource satisfy the condition (e.g. earlier CSI-RS resource), whether the CSI report with dynamic selection TRP only based on the CSI-RS resources satisfying the condition can be reported? Example as shown in following figure. In our understanding, we think the CSI can be reported, both gNB and UE are aligned on whether condition satisfied or not, there is no ambiguous, and supporting this can improve the resource utilization instead of simply dropping the CSI report. 



So we propose:
Updated Proposal: 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 [within the same DRX Active Time] no later than CSI reference resource and drops the report otherwise.
In case of dynamic TRP selection is ON, and at least one CSI-RS transmission occasion for each selected CSI-RS resource no later than CSI reference resource, the CSI report can be reported.
     Note: This includes the cases of CSI report (re)configuration, serving cell activation, BWP change, activation of SP-CSI, or DRX configuration


	Sony
	Issue 1.1
We support  a common value not dependent on  or any other parameter, i.e., Alt2.

Issue 1.2
Support the proposal. In principle, we support Alt3 with values {14, 28} where a specific value is selected depending on the total number of configured CSI-RS ports. But we are also open to discuss Alt1 and Alt2.

Issues 1.3, 1.4, 1.8, 1.11, 1.12, 1.14, 1.15.
Do not think they are needed.

Issues 1.5. 1.6, 1.7.
Support.

	Mod V29
	Removed Alt2 from proposal 1.1.
Added note in proposal 1/5 per NEC comment (and FFS for dynamic TRP selection: to be discussed)
Minor revision on conclusions 1.6/7 to address Lenovo comment (CR endorsed)


	Samsung
	Issue 1.1
Although our preference was another alternative, we can be OK with the proposal. 

	Qualcomm
	1.2: Editorial suggestion
	· Alt3. r is taken from a set of candidate values, e.g. {14, 28, legacy Z2’}




1.9: It is regretful if we just leave a conclusion w/o clarifying this issue clearly.
Although CSI report (standard) are decoupled from PDSCH precoding (NW implementation)  it is a common sense what CSI report is for.
If PDSCH-CJT can’t support >2 TCI states, what’s the point of reporting via measuring CSI-RSs with 3 or 4 TCI states?
[Mod: For Rel-18 it is understood that all, if not some, resources share the same QCL/TCI state. With up to 2 TCI states (optional feature) NW has more freedom/flexibility to map the 2 TCI states to up to 4 resources. This is then an implementation issue.]


	Huawei, HiSilicon
	Issue 1.1, 
we don’t support removing alt 1. The concern is that if finally, X is a large value, a fixed value would result in too large O_CPU especially for N_TRP = 3 or 4. Note that the maximum number of simultaneous CSI is up to 8 subject UE capability. If UE reports X=2, the required number of CPU for CJT CSI measurement is 8 for NTRP=4, there will no other CSI report. So the down-selection of alternatives should depend on what value of X is finally agreed.
[Mod: I sympathize with your point. In this case, we may be able to resolve this with multiple candidates of “Common X” value according to UE capability. And we need to ensure that some candidate values are small enough, e.g. 1, 1.5, …. Of course it is better if we can finalize the candidate values as well in proposal 1.1.]
Issue 1.2
Support the proposal. And our preference is Alt1/2. If a common r is used for all NTRP values, UE will report a value of r large enough for NTRP=4. This fixed r value will be unnecessarily large for NTRP=2 with performance loss.
Issue 1.3
We think it’s reasonable to align the assumption between parameter configuration and UCI omission. The UCI omission is not a very rare case as with multiple CSI reports configured for a UE, the CSI overlapping and UCI omission occurs sometimes.
Issue 1.4,
We can understand the independent encoding of G2 would have large impact to UE implementation. However, the issue of exceeding 1706 bits should be discussed, and leaving it totally to UE implementation is unclear from gNB point of view. At least UCI omission can be applied similar to the cases when code rate of UCI is larger than 
Issue 1.5,
We are fine with the proposal. However, the intention of the FFS is not clear to us. If the cases included in the note occurs, should the UE measure all CSI-RS resources to re-do the TRP selection?
[Mod: Reworded to clarify. This FFS was to accommodate NEC comment]
Issue 1.6,
Fine with it.
Issue 1.7,
Fine with it.
Issue 1.8,
Fine with the conclusion.
Issue 1.9,
The configuration can be up to gNB implementation as a per-CSI-RS resource configuration of TCI state.
Issue 1.10,
Fine with the conclusion.
Issue 1.11
Fine with the conclusion
Issue 1.12
Fine with the conclusion
Issue 1.13
Fine with the conclusion
Issue 1.14
This can be up to UE implementation.
Issue 1.15
Fine with the conclusion.


	Mod V35
	Minor revision on 1.1, 1.2, 1.5 per inputs from Huawei and Qualcomm

	AT&T
	Issue 1.1: Ok with the proposal

Issue 1.2: Ok with the proposal 


	NTT DOCOMO
	With conclusion for 1.9, the issue is still not clear for us.
In uTCI, since only AP CSI-RS could follow indicated TCI state, while P/SP CSI-RS’s TCI states are RRC configured, we suggest discussing/clarifying the issue for P/SP CSI-RS and AP CSI-RS separately.
We think the conclusion can be applied for P/SP CSI-RS.
But for AP CSI-RS, we could clarify to apply Alt1.
[Mod: For AP-CSI-RS, it is up to NW whether to indicate 1 or 2 uTCI states, and it is also up to NW how to link the indicated uTCI state(s) with the (up to) 4 CSI-RS resources. In this sense, no clarification is needed since ALt1 is only one possibility]

For 1.10, we’d like to clarify legacy behavior to have common understanding among companies. For following UE behavior in TS 38.214, “the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource and drops the report otherwise”, ‘at least one CSI-RS transmission occasion’ means at least one occasion for each of the configured CSI-RS resource, or at least one occasion for at least one of the configured CSI-RS resource?
[Mod: Please check proposal 1.5 which is agreeable to all companies. It is for each resource. This should address your comment above without having to change conclusion 1.10]

	Spreadtrum
	Issue 1.1: Support the latest proposal.
Issue 1.2: Support the proposal. In our views, in order to meet the calculation time, the value of r shall be different for each SCS. However, we are also fine to have a SCS-independent value to simplify the spec.
Issue 1.3: Support the conclusion. Such optimization is not essential.
Issue 1.4: Support the conclusion.
Issue 1.5: Support the proposal.
Issue 1.6: support the conclusion based on the reason that this proposal has already been included in the current version of the Rel-18 CR.
Issue 1.7: Support the conclusion. 
Issue 1.8: Support the conclusion. Current spec already support this restriction.
Issue 1.9: Support the conclusion. This issue is about the TCI indication for CSI-RS, which should be NW implementation based on current spec. 
Issue 1.10: Support the conclusion.
Issue 1.11: Support the conclusion. It’s too late to introduce a new UCI parameter. 
Issue 1.12: Support the conclusion. It’s too late to introduce a new UCI parameter.
Issue 1.13: Support the conclusion. The decision should be up to RAN2.
Issue 1.14: Support the conclusion.
Issue 1.15: Support the conclusion.

	Mod V38/V39/40
	No revision

	NTT DOCOMO
	For 1.9, if the configuration is based NW implementation, we think any of following would be possible.
-       Alt1: NW configures the same TCI state (1 indicated TCI in uTCI) for the 4 CMRs
-       Alt2: NW configures TCI state#a for part of CMRs, and the other TCI state#b for other CMRs.
We do not understand why Alt1 is the only possibility. After indicated TCI state is applied, the indicated TCI state could be applied to AP CSI-RS. But before indicated TCI state applies, if we talk about RRC configuration, it is not the case.
[Mod: You misunderstood/misread/misinterpreted my comment: I said “is only ONE possibility” which means it is NOT the ONLY ONE possibility. Meaning both Alt1 and Alt2 are possible. See below]
[Mod: For AP-CSI-RS, it is up to NW whether to indicate 1 or 2 uTCI states, and it is also up to NW how to link the indicated uTCI state(s) with the (up to) 4 CSI-RS resources. In this sense, no clarification is needed since ALt1 is only one possibility]



2.2 Issue 2: Type-II codebook refinement for high/medium UE velocities (with time/Doppler-domain compression)

Table 3 Summary: issue 2
	#
	Issue
	Companies’ views

	2.1
	[113] Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation: OCPU = Y.N4 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

Proposal: 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, e.g. {1,2,3,4,5}, {1,2,3,4}, {2,3}


Supported value(s) of Y:
· Y=[{1,2,3,4,5}] reported (not dependent on codebook parameter values): Huawei/HiSi, ZTE, Sony, Intel (P-CSI-RS), CATT, Fujitsu, CMCC, Samsung, Ericsson, MediaTek, Qualcomm, Apple, Google, vivo, Nokia/NSB
· Y is reported and dependent on N4: Intel (AP-CSI-RS), Xiaomi (P/SP-CSI-RS)
· Y is dependent on K: Lenovo, Xiaomi (AP-CSI-RS)
· Y is dependent on Q, m, d: Lenovo
· Y=2/3 when K=12, or increase simultaneousCSI-ReportsPerCC to ≥12: LG

	Support/fine: Huawei/HiSi, ZTE, Sony, Intel, CATT, Fujitsu, CMCC, Samsung, Ericsson, MediaTek, Qualcomm, Apple, Google, vivo, Nokia/NSB, IDCC, Fraunhofer IIS/HHI, Xiaomi (>1 candidates), LG, Lenovo/MotM, NEC, Spreadtrum,

Not support

	[bookmark: _Hlk127656417]2.2
	[113] Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z/Z’
· For N4=1: reuse legacy Z’ values
· For N4>1, introduce two UE capabilities:
· Capability 1: Reuse legacy Z’ values
· Capability 2: Legacy Z’ values + r  
· The value(s) of r>0 can depend on the configured N4 value
· FFS: exact value(s) of r
Note: Since this pertains Type-II, the relevant values are Z2/Z2’

Proposal: 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’}


FL Note: Failure to reach consensus on this r issue implies that Capability 2 for Z/Z’ (issue 2.2 and 2.3) is not supported in Rel-18

Supported value(s) of r for Capability 2:
· r is dependent on N4: Huawei/HiSi (x.N4), ZTE (x(+1). N4), Sony (sub-linear), LG (x.N4), CATT (N4/2), Samsung (14(N4-1)), Google, Fujitsu (N4 only), NEC
· r is dependent on SCS: Apple
· r=14: MediaTek, Nokia/NSB
· r=Z2’, where Z2’ is legacy value: Qualcomm

	Support/fine: Huawei/HiSi, ZTE, Sony, LG, CATT, Samsung, Google, IDCC, Spreadtrum,

Not support:

	2.3
	[113] Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z
· Based on the two UE capabilities agreed for Z’: 
· Capability 1: 
· For AP CSI-RS: Z=legacy Z+14.(K–1).m 
· For P/SP CSI-RS: Z= legacy Z+w where w>0 
· TBD: Value of w
· Capability 2: 
· For AP CSI-RS: Z= legacy Z+14.(K–1).m + r
· For P/SP CSI-RS: Z= legacy Z+w+r 
· Note: r corresponds to the agreed value for Z’ relaxation in previous agreement.
Note: Since this pertains Type-II, the relevant values are Z2/Z2’


Proposal: 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 and KP is a UE capability with a value from {1,2,4}
· Alt2: w=14 or 28 (fixed)


FL Note: The proposal is based on the majority view and analogous to AP-CSI-RS

FL Note: Failure to reach consensus on this w issue implies the absence of Z2/Z2’ specification for P/SP-CSI-RS in Rel-18 (hence the support for P/SP-CSI-RS for Type-II Doppler/UE-side prediction is incomplete), i.e. only AP-CSI-RS measurement is complete.


Supported value(s) of w for Capability 1:
· w=14.(KP–1).d, where d is the CSI-RS periodicity: ZTE, LG, MediaTek, Nokia/NSB
· w dependent on SCS: Apple
· : Sony
· .N4: CATT
· : Samsung, Google
· 14.4.d or 14.KP.d: Qualcomm

	Support/fine: ZTE, MediaTek, LG, Nokia/NSB, Samsung, Google, Qualcomm, Huawei/HiSi, Spreadtrum, 

Not support:

	2.4
	Proposal: 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

FL assessment: From x6611 (ZTE). This proposal is technically sound. 

	Support/fine: ZTE, Samsung, Qualcomm, Apple, Google, OPPO, vivo, DOCOMO, CMCC, Nokia/NSB, MediaTek, IDCC, Fujitsu, CATT, Fraunhofer IIS/HHI, Xiaomi, LG, Ericsson, Lenovo/MotM, Sony, Huawei/HiSi, Spreadtrum,  


Not support:


	2.5
	Conclusion: For the Type-II codebook refinement for high/medium velocities, there is no consensus on supporting the following: 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


Proposal: For the Type-II codebook refinement for high/medium velocities, 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

FL assessment: From x6734 (vivo). For A/SP-CSI, this proposal is technically sound if PUSCH repetition is used. 

	Proposal:
· Support/fine: vivo, Samsung (ok), Qualcomm, Apple, Google, OPPO, CMCC, IDCC, CATT, LG, Ericsson
· Not support: ZTE (motivation is unclear), Nokia/NSB, Fujitsu, Xiaomi, Lenovo/MotM, Huawei/HiSi, Spreadtrum,



	2.6
	Conclusion: For the Type-II codebook refinement for high/medium velocities, there is no consensus on supporting the following: when the configured value of N4 is >1, if Z’ is not satisfied for CSI calculation, the UE falls back to N4=1.


Proposal: For the Type-II codebook refinement for high/medium velocities, when the configured value of N4 is >1, if Z’ is not satisfied for CSI calculation, the UE falls back to N4=1.

FL assessment: From x7126 (NEC). It is unclear (to the FL) how this procedure works. 

	Proposal: 
· Support/fine: NEC, LG
· Not support: Samsung, Qualcomm, ZTE, Apple, Google, OPPO, vivo, CMCC, Nokia/NSB, IDC, CATT, Fraunhofer IIS/HHI, Xiaomi, Ericsson, Lenovo/MotM, Huawei/HiSi, Spreadtrum,
 


	2.7
	Conclusion: For the Type-II codebook refinement for high/medium velocities, there is no consensus on supporting the following: 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).


Proposal: For the Type-II codebook refinement for high/medium velocities, 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).

FL assessment: From x7262 (Apple). The proposal needs to be further clarified since what constitutes “minimum operation” is unclear.

	Support/fine: Apple, OPPO

Not support: Google, vivo (legacy ok), CATT, Fraunhofer IIS/HHI, Lenovo/MotM, Huawei/HiSi, Spreadtrum,



	2.8
	Check 2.4 (merged to 2.4)

Proposal: For the Type-II codebook refinement for high/medium velocities, for the cases of CSI report (re)configuration, serving cell activation, BWP change, activation of SP-CSI, or DRX configuration, support UE reporting a CSI report only after receiving at least more than one CSI-RS transmission occasion (e.g., at least one CSI-RS transmission occasion for each of the K CSI-RS resources for AP-CSI-RS) for channel measurement and/or one CSI-IM occasion for interference measurement

FL assessment: From x8206 (DOCOMO). This proposal is technically sound.

V16: After further review and comments, the content of this proposal is now merged to the proposal in 2.4.

	Support/fine: DOCOMO, Samsung (but need to discuss together with 2.4), Qualcomm (need also to consider P-CSI-RS, e.g. Kp occasions), Apple (with 2.4), Google, OPPO, vivo (merge with 2.4), CMCC, MediaTek, IDCC, CATT, Fraunhofer IIS/HHI, Huawei/HiSi, Spreadtrum,


Not support:


	2.9
	Conclusion: For the Type-II codebook refinement for high/medium velocities, regarding channel and interference measurement restriction, there is no consensus on supporting additional UE behaviour beyond the current specification.


For the Type-II codebook refinement for high/medium velocities, please share your view regarding whether channel and interference measurement restriction can be configured or not
· If so, the measurement restriction should not preclude the most recent K NZP CSI-RS occasions 
FL assessment: From x8206 (DOCOMO). This issue benefits from some discussion

	Yes: DOCOMO, Qualcomm (for IMR), CMCC, LG

No (always OFF): Google, OPPO, vivo, ZTE, Nokia/NSB (no additional needed), Fujitsu, Xiaomi, Ericsson, Huawei/HiSi, , Spreadtrum,  

Channel measurement restriction is fixed to ‘Configured’: Samsung, Qualcomm, Apple, CATT


	2.10
	Conclusion: For the Type-II codebook refinement for high/medium velocities, there is no consensus on supporting 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.


Proposal: For the Type-II codebook refinement for high/medium velocities, support 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.

FL assessment: From x7909 (Qualcomm). This proposal is an optimization and may be too late at this stage

	Proposal:
· Support/fine: Qualcomm, 
· Not support: Samsung, ZTE, Apple, Google, OPPO, vivo, CMCC, Nokia/NSB, IDCC, Fujitsu, CATT, Fraunhofer IIS/HHI, Xiaomi, LG, Ericsson, Lenovo/MotM, Huawei/HiSi, Spreadtrum,



	2.11
	Conclusion: For the Type-II codebook refinement for high/medium velocities, when P/SP-CSI-RS is configured as the CMR, there is no consensus on supporting any restriction in CSI-RS periodicity 


Proposal: For the Type-II codebook refinement for high/medium velocities, when P/SP-CSI-RS is configured as the CMR, restrict the periodicity to ≤ 8 slots

FL assessment: From x7909 (Qualcomm). This proposal is technically sound.

	Proposal:
· Support/fine: Qualcomm, Apple, OPPO, MediaTek, 
· Not support: Samsung, Google (UE feature), vivo, CMCC, Nokia/NSB, IDCC, Fujitsu, CATT, Fraunhofer IIS/HHI, Xiaomi, LG, Ericsson, Lenovo/MotM, Huawei/HiSi, Spreadtrum, 


	
	
	

	
	
	




Table 4 Additional inputs: issue 2
	Company
	Input

	Mod V0
	Please share your inputs on each of the issues and, if applicable, proposals in TABLE 3

	Samsung
	Issue 2.4: OK with the proposal. 

Also, since UE-side prediction is assumed, wouldn’t we also need to enable timeRestrictionForChannelMeasurements=Configured to ensure accurate CSI prediction? The following is from 38.214, and based on the text, in our view, the 2nd para is needed for proper UE-side prediction.

From 214

If the higher layer parameter timeRestrictionForChannelMeasurements is set to “notConfigured”, the UE shall derive the channel measurements for computing CSI value reported in uplink slot n based on only the NZP CSI-RS, no later than the CSI reference resource, (defined in TS 38.211[4]) associated with the CSI resource setting. 

[bookmark: _Hlk512507617]If the higher layer parameter timeRestrictionForChannelMeasurements in CSI-ReportConfig is set to “Configured”, the UE shall derive the channel measurements for computing CSI reported in uplink slot n based on only the most recent, no later than the CSI reference resource, occasion of NZP CSI-RS (defined in [4, TS 38.211]) associated with the CSI resource setting. 
Issue 2.5: OK with the proposal.
Issue 2.6: Non-essential, this should be a false configuration since the NW should configure N4 according to the Z’ that the UE can support. 

Issue 2.8: this proposal can be discussed together with proposal in 2.4 since they are related. It is preferred to have similar text/wording in the spec.

Issue 2.9: as commented above in 2.4, in our view, the channel restriction can be fixed to ‘configured’ to provide accurate measurements for UE-side prediction. We added our preference as an alternative in the table. 
· Channel restriction is fixed to ‘Configured’: Samsung
Issue 2.10: agree with the FL comment. Also, this can be handled by choosing a proper slotOffset value

Issue 2.11: while the proposal looks OK, but there is no need to restrict due to (1) UE-side prediction is up to UE implementation, which may require a longer measurement window; and (2) the UE-side prediction can also be useful for low mobility UEs (e.g. <=10kmph) for which the measurement window can be longer. Also, for N4=1, the CSI reporting is similar to legacy, and in legacy, there is no restriction on periodicity.

	Apple
	Issue 2.1
We are okay to have common value

Issue 2.2
r should be SCS dependent, just like legacy Z and Z’. r can be reported as UE capability as we proposed in UE feature agenda 

Issue 2.3
w should be SCS dependent, just like legacy Z and Z’. w can be reported as UE capability as we proposed in UE feature agenda 

Issue 2.4
We are okay to discuss. 

Issue 2.5
We are okay to discuss. 

Issue 2.6
We do not support

Issue 2.7
We support. Just to clarify, minimum operation is the operation in clause 5.4 in TS38.214 to determine the SCS for Z and Z’ table look up, quoted below

[image: ]

Issue 2.8
We are okay to discuss together with Issue 2.4

Issue 2.9
We are okay to discuss. We are okay to limit to “Configured”.

Issue 2.10
We do see a strong need for 2 step triggering 

Issue 2.11
We are okay to discuss.


	Qualcomm
	2.1, 2.2, 2.3: Added our view into the table

2.4: OK

2.5: OK

2.6: No need for such dynamic codebook config

2.7: The proposal needs clarify. Agree this is a spec hole.

2.8: Support in general. The case of P-CSI-RS should also be included.

2.9: OK for IMR, but apparently CMR should be “notConfigured”. 


	Google
	Issue 2.1
We support “Y=[{1,2,3,4,5}] reported (not dependent on codebook parameter values)”

Issue 2.2
We support “r is dependent on N4”

Issue 2.3
We think w can be a simple integer, e.g., 14 or 28.

Issue 2.4
OK

Issue 2.5
Support

Issue 2.6
We failed to see the necessity for the proposal.

Issue 2.7
It looks all the CSI-RS resources should share the same SCS. We are not uncertain about the necessity. 

Issue 2.8
OK

Issue 2.9
It looks the MR should not be configured for this case?

Issue 2.10
We think the two-stage triggering is beneficial and reasonable, but this could require too much discussion.

Issue 2.11
This can be discussed in UE feature. We think it is better to introduce a UE capability instead of a hard-coded 8 slots.


	OPPO
	Issue 2.1-2.3 
Added our preference 

Issue 2.4
Ok 

Issue 2.5
Ok.

Issue 2.6
Not needed.

Issue 2.7
Ok

Issue 2.8
Ok

Issue 2.9
Ok with fixed to notConfigured.

Issue 2.10
Not needed

Issue 2.11
Ok

	vivo
	Issue 2.1
Support Y=[{1,2,3,4,5}] report-ed (not dependent on code-book parameter values)

Issue 2.4
We are generally OK. Just the definition of Kp needs to be more accurate.
X=KP for P/SP-CSI-RS, where KP denotes the scaling factor of active P/SP-CSI-RS resource counting

Issue 2.6
We think this is an optimization issue. It may have large spec impact as N4 is dynamically reported.

Issue 2.7
Legacy spec seems OK as the smallest SCS is considered.

Issue 2.8
It seems this can be merged with 2.4, which essentially talks about a same issue.

Issue 2.9
Our understanding is for AP CSI-RS, since we only have one CSI-RS resource set, which is seen as one CSI-RS occasion, whether MR is configured or not actually does not impact the CSI calculation essentially. 
For P/SP CSI-RS, if gNB con-figures MR ON, UE cannot predict CSI just based on one P/SP CSI-RS occasion. Hence in this case, MR has to be fixed to OFF.
Hence we think MR should be fixed to OFF (notConfigured) for CSI prediction.

Issue 2.10
This seems to be an optimization with high spec impact.

Issue 2.11
The periodicity depends on the UE speed. For low-speed Ues, large periodicity seems still useful.


	CMCC
	Issue 2.4/2.5
We think it is reasonable.

Issue 2.6
We think it is an error case and can be handled by gNB.

Issue 2.8/2.9
We think it is reasonable.

Issue 2.10
Agree with FL.

Issue 2.11
We do not think this restriction is really necessary, it is up to gNB configuration.


	ZTE
	Issue 2.4: Support the proposal.

Issue 2.5: Motivation is unclear.
PUSCH carrying the CSI reporting configured with repetition transmission is towards M-TRP. However, Type-II codebook refinement for high/medium velocities is towards S-TRP. Moreover, if PUSCH repetition is used towards S-TRP, the A-CSI or SP-CSI is only transmitted on first PUSCH repetition occasion instead of multiple PUSCH repetition occasions. Therefore, the A/SP-CSI is only carried in one slot.

Issue 2.6: Not support.
We have the same opinion as Samsung.

Issue 2.8: This proposal can be discussed together with proposal in 2.4.

Issue 2.9: Regarding channel measurement restriction, the proposal in 2.4 describes the situation. However, regarding interference measurement restriction, at least one CSI-RS and/or CSI-IM occasion for interference measurement in DRX Active Time no later than CSI reference resource is enough, which is legacy to current specification.

Issue 2.10: Not support.

Issue 2.11: The value of periodicity d=10 should be the candidate value.


	Nokia/NSB
	Issue 2.1
Our preference is for Y not to be dependent on other codebook parameters with candidate value set: {1,2,3}

Issue 2.2
Our preference for r to be defined in a simple value set, e.g. r=14 seems sufficient

Issue 2.3
Our preference is for w to be defined in a similar way as for the AP-CSI-RS, i.e. , or  where  is the CSI-RS periodicity. Slight preference for not linking the value of w to the number of times an active P/SP resource should be counted (Kp)

Issue 2.4
We are ok in principle

Issue 2.5
We are not sure about the use case of PUSCH repetition for Type-II-Doppler reporting, where the CSI report has very large payload

Issue 2.6
We don’t think this is needed and agree with FL assessment. It seems the CSI configuration is overwritten, but Z’ applies to AP CSI reporting so the gNB can schedule PUSCH already with the correct delay.

Issue 2.9
Similarly to the CJT case, we don’t think any special UE behaviour needs to be specified for timeRestrictionForChannelMeasurements and timeRestrictionForInterferenceMeasurements set to ‘configured’

Issue 2.10
We agree with FL assessment

Issue 2.11
We don’t think there is a need for spec restriction. This could be left to gNB configuration


	MediaTek
	Added our views in Table 1 

Issue 1.3
Our initial thinking is that such reordering is not needed given that gNB may by implementation assign appropriate indices to different TRPs during CSI-RS transmission

Issue 1.4
Agree with Qualcomm, not needed

Issue 1.5
Support

Issue 1.9
Agree with Samsung. Support Alt 1

Issue 1.14
UE implementation issue, do not support.

	MediaTek
	Added our views in Table 3

Issue 2.4
Support

Issue 2.8
OK in principle

Issue 2.11
OK in principle since we expect low to medium speed UEs will require frequent CSI-RS

	Mod V16
	Added proposals for 2.1 and 2.2. Need more inputs for 2.3.

Proposal in 2.8 is now merged into 2.4. 

Based on the current inputs, I will conclude that the proposals in the following issues cannot reach consensus: 2.6, 2.9, 2.10, 2.11


	Fujitsu
	Proposal 2.2: 
Support Alt 1.
Proposal 2.4:
Support the proposal. 
Proposal 2.5: 
We agree with ZTE, the motivation for Rel-18 CSI reporting in MTRP PUSCH repetition need to be further discuss.
Issue 2.9&2.10&2.11: 
Not support.

	CATT
	Issue 2.1
Support Y= {1, 2, 3, 4} based on UE capabilities.
Issue2.2
Support r dependent on N4.
Issue2.4/2.5/2.8
OK.
Issue2.6
We don’t see the necessity to support the proposal.
Issue2.7
We fail to see the necessity for the proposal, since all associated P/SP CSI-RS resource should share same SCS.
Issue2.9
We support to fix it to “Configured”, since the most recent measurement can provide better performance for UE-side prediction.
Issue2.10/2.11
Not support.

	Fraunhofer IIS/HHI
	Issue 2.1
Support the current proposal from FL. 

Issue 2.6
Not needed in our view. 

Issue 2.7
Not needed in our view. 

Issue 2.8
Support.

Issue 2.10/2.11
Not needed in our view. 


	Xiaomi
	Issue2.1
Although we prefer Y value depending on N4 or K,  we are fine with proposal if multiple candidate Y values are included.

Issue2.4
Support. But one CSI-IM for interference measurement should be no later than CSI reference resource as well.  Since there are only one CSI-IM resource is supported, it is not necessary to describe CSI-IM occasion. Therefore, we suggest the proposal is reworded as.
Proposal: 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 and/or one CSI-IM for interference measurement no later than CSI reference resource, and/or one CSI-IM occasion for interference measurement, else and 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

Issue2.5
We have similar view with ZTE, Fujitsu. Rel-18 Type II Doppler codebook is designed for S-TRP. So A/SP -CSI reporting based on Rel-18 Type II Doppler codebook is applied for S-TRP. It is unclear why we consider A/SP-CSI reporting repetition towards M-TRP.

Issue2.6
We think it is not necessary, since gNB’s implementation based on reported Z’ by UE can avoid this issue.

Issue2.9
Channel and interference measurement restriction are Not configurated.

Issue2.10 
Agree with FL’s comments

Issue2.11 
gNB may configuration suitable periodicity based on reported TDCP.

	LG
	Issue 2.1. we are fine with the proposal but we also would like to add Y=2/3 as an example. This is because max value of simultaneousCSI-ReportsPerCC is 8 according to current specification and OCPU is larger than max value of simultaneousCSI-ReportsPerCC when K=12 and Y>=1.

Issue 2.2: support Alt 1 or 2.

Issue 2.4/2.5: Support

Issue 2.6: Support in principle. We think it is beneficial to fall back to N4=1 when processing time is not sufficient.

Issue 2.9: From my understanding, the original motivation to support measurement restriction in legacy is for gNB to change the beam of a beam-formed CSI-RS resource, i.e., CMR, so that UE needs to conduct one shot measurement. Since this motivation is still valid for TD compression CSI as well, we think channel and interference measurement restriction can be configured for TD compression codebook and, if configured, the measurement restriction should include the most recent K NZP CSI-RS occasions for UE to predict CSI accurately.

Issue 2.10: Aligned with the FL assessment.

Issue 2.11: Not support. As Samsung commented, large periodicity is also useful.


	InterDigital
	We support issues 2.1, 2.2, 2.4, 2.5, 2.8, 2.10, and 2.11

	Ericsson
	Issue 2.4
OK to support proposal.
Issue 2.5
OK to support proposal.
Issue 2.6
Do not support proposal.
Issue 2.9
The measurement restriction shall be off for this case as the UE needs to measure channel over K NZP CSI-RS resources.
Issue 2.10
Although we sympathize with the intention, it may be too late to agree such an enhancement.
Issue 2.11
Not support.


	Mod V24
	Added conclusion for 2.5, 6, 7, 9, 10, 11


	Lenovo/ MotM
	Issue 2.1: We are OK with the proposal

Issue 2.4: Support

Issue 2.5/2.6/2.7/2.10/2.11: Support the conclusions

Issue 2.9: Current spec suffices from our understanding, but OK to discuss further during the meeting.

	NEC
	Proposal for Issue 2.1:
 Fine with the proposal.

Proposal for Issue 2.2:
 Prefer Alt 1.

Issue 2.4:
 Fine for the proposal. And if at least one CSI-RS transmission occasion for ONE CSI-RS resource or at least ONE CSI-RS transmission occasion for each CSI-RS resource in case of P/SP in the CSI-RS resource set no later than CSI reference resource, we think it’s sufficient to report CSI for N4=1, rather than simply dropping the CSI report.
So we propose:
Updated Proposal: 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
· In case of receiving at least one CSI-RS transmission occasion for one CSI-RS resource in the CSI-RS resources set no later than CSI reference resource and/or one CSI-IM occasion for interference measurement, the CSI corresponding to N4=1 can be reported.
Note: This includes the cases of CSI report (re)configuration, serving cell activation, BWP change, activation of SP-CSI, or DRX configuration

Issue 2.6:
 As we have agreed to support different Z/Z’ values depending on value of N4, our intention is that if network configures larger value of N4, and if the time interval for CSI report doesn’t satisfy Z/Z’ corresponding to the large value of N4, while can satisfy Z/Z’ corresponding to N4=1, UE can still be possible to report the CSI instead of simply dropping/not updating the CSI report. This can be achievable as both network and UE knows the CSI offset and the required value of Z/Z’.
While if companies thought it’s not needed, we are fine to follow majority view. 

	Sony
	Issue 2.1, 2.2, 2.4.
We support the proposals.

	Mod V29
	Added proposal 2.3

	Samsung
	Issue 2.3
On the proposal (majority view) of , we don’t think this is needed for the case of P/SP CSI-RS CMR (even if it is close to the one () of AP CSI-RS CMR). 

In contrast to AP CSI-RS CMR case where UE has to (wait to) measure the CSI-RS burst after DCI is triggered, UE can use past measurements of P/SP CSI-RS and perform UE-side prediction/Doppler compression via a filter operation (such as AR filter) along with the latest measurement after DCI is triggered. Hence, for the case P/SP CSI-RS CMR, the UE doesn’t need to measure multiple measurements after DCI is triggered, and in our view  1 slot or 2 slots should be sufficient.

Another point is that  has excessive fudge value much more than AP CSI-RS resource, especially when  and  is large. For example, d can be up to 640 slots, and in this case .

Also, Capability 1 corresponds to higher UE capability, which implies more advanced implementation is assumed at the UE side, hence we don’t think excessive fudge value is needed.


	Qualcomm
	2.2: Editorial suggestion (Copied from Alt3 in CJT section):
	· Alt3. r is taken from a set of candidate values, e.g. {14, 28, legacy Z2’}




2.3: We have concern on the majority view of , which does not guarantee enough  occasions b/w PDCCH and PUSCH for measurement.
This is different than AP-CSI-RS case, where the definition of Z’ already guarantee K occasions (together with the consensus in 2.4), regardless of the agreed value of 14.(K-1).m 
However, for P-CSI-RS case,  may result in only  occasions, not as desirable as UE’s intended capability report 
Editorial suggestion
	Down-select b/w , or 



Re @Samsung: Actually this is also one of our motivations to limit CSI-RS periodicity in Issue 2.11

2.10: We can go with majority view.


	Huawei, HiSilicon
	Issue 2.1,
Fine with the proposal.
Issue 2.2,
Support the proposal, and we prefer Alt 1.
Issue 2.3,
Support the proposal.
Issue 2.4 & 2.8,
Fine with the proposal.
Issue 2.5
Fine with the conclusion, the motivation of PUSCH repetition for Doppler CSI is not clear to us.
Issue 2.6,
Fine with the conclusion.
Issue 2.9,
Open to make it clear on the UE behaviors when the restriction is configured or not.
Issue 2.10,
Fine with the conclusion.
Issue 2.11,
Fine with the conclusion, this can be up to gNB implementation.


	Mod V35
	Revised proposals 2.2 and 2.3 per Samsung and Qualcomm inputs

	Spreadtrum
	Issue 2.1: Support the proposal.
Issue 2.2: Support the proposal. In our views, in order to meet the calculation time, the value of r shall be different for each SCS. However, we are also fine to have a SCS-independent value to simplify the spec.
Issue 2.3: Support the proposal. We prefer Alt1.
Issue 2.4: Support the proposal.
Issue 2.5: Support the conclusion. Such case is not useful.
Issue 2.6: Support the conclusion. The optimization is not essential.
Issue 2.7: Support the conclusion. All the P/SP CSI-RS resources should have the same SCS.
Issue 2.9: Support the conclusion.
Issue 2.10: Support the conclusion. Such optimization is not essential.
Issue 2.11: Support the conclusion.

	Mod V38/V39/40
	No revision



2.3 Issue 3: TRS-based reporting of time-domain channel properties (TDCP)

Table 5 Summary: issue 3 
	#
	Issue
	Companies’ views

	3.1
	[113] Agreement
For the Rel-18 TRS-based TDCP reporting, when Y delay(s) are configured
· OCPU=(Y+1).X where X≥1 is defined based on UE capabilities and determined by the UE
· FFS: Whether the supported value(s) of X can depend on the value of D, and whether phase reporting is switched ON
· Reuse legacy Z2/Z2’ values
· To count active resources used for TDCP reporting, reuse the legacy counting mechanism for CSI-RS resources 
· UE reports the maximum number of active resources for TDCP in UE capability reporting.
Proposal: 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


Supported value(s) of X:
· X={1,2} and reported, not dependent on D or phase ON/OFF: CATT, MediaTek, OPPO, Apple, Google, vivo, ZTE, Nokia/NSB
· X is fixed for different D values: Xiaomi, Ericsson, 
· X=1 for D=4 symbols, 1 slot, X={2,3} otherwise: Samsung

	Support/fine: CATT, MediaTek, OPPO, Apple, Google, vivo, ZTE, Nokia/NSB, LG, IDCC, Fujitsu, Xiaomi, Ericsson, Lenovo/MotM, NEC, Qualcomm, Huawei/HiSi, Spreadtrum, 

Not support:

	3.2
	Conclusion: For the Rel-18 TRS-based TDCP reporting, there is no consensus on supporting additional D value(s) 


Proposal: For the Rel-18 TRS-based TDCP reporting, support, in addition, D = [7], 8, 9 slots.

FL assessment: From x6611 (ZTE). While these additional values haven’t been discussed before, it was understood that the current candidate values have been agreed as a compromise from some UE vendors who had concern on the number of options for D. 

	Proposal: 
· Support/fine: ZTE
· [bookmark: OLE_LINK4][bookmark: OLE_LINK5]Not support: Samsung, OPPO, Apple, Google, vivo, MediaTek, IDCC, CATT, Xiaomi, Lenovo/MotM, Huawei/HiSi, Spreadtrum, Mavenir,

	3.3
	Proposal: For the Rel-18 TRS-based TDCP reporting, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasions of every CSI-RS resource in the configured CSI-RS resource set(s) in DRX active time no later than CSI reference resource and drops the report otherwise.

FL assessment: From x6611 (ZTE). This proposal is technically sound. 

	Support/fine: ZTE, Samsung (ok), OPPO, Apple, vivo, CMCC, Nokia/NSB, IDCC, Fujitsu, Xiaomi, , Huawei/HiSi, Spreadtrum, Mavenir,

Not support: Google (need discuss), Ericsson (discuss with 3.14), Qualcomm (ok principle but same as Ericsson)

	3.4
	Conclusion: For the Rel-18 TRS-based TDCP reporting, there is no consensus on supporting the TRS resource configuration where all the configured KTRS resource sets are aperiodic 


Proposal: For the Rel-18 TRS-based TDCP reporting, support the TRS resource configuration where all the configured KTRS resource sets are aperiodic 

FL assessment: From x6611 (ZTE). This proposal is technically sound but could be controversial since it deviates from the legacy TRS configuration. 

	Proposal:
· Support/fine: ZTE, Google, Fujitsu, NEC
· Not support: OPPO (delete from 214), Samsung, Apple, vivo, CMCC, Nokia/NSB, IDCC, Xiaomi, Lenovo/MotM, Huawei/HiSi, Spreadtrum, Mavenir,


	3.5
	Not needed if 3.13 is concluded

Conclusion: For the Rel-18 TRS-based TDCP reporting, there is no consensus on supporting time-domain averaging restriction via timeRestrictionForChannelMeasurements


Proposal: For the Rel-18 TRS-based TDCP reporting, support time-domain averaging restriction via timeRestrictionForChannelMeasurements 

FL assessment: From x6831 (Intel). The motivation is somewhat unclear since TD measurement restriction implicitly assumes that the NW knows the UE speed/correlation.

	Support/fine: Intel, ZTE, OPPO, Ericsson (open if allowing TD averaging), Mavenir,

Not support: Google, Nokia/NSB, CATT, Ericsson (if not allowing TD averaging as currently specified) , Lenovo/MotM, Huawei/HiSi, Spreadtrum,

Channel measurement restriction is fixed to ‘Configured’: Samsung, OPPO

Channel measurement restriction is fixed to ‘notConfigured’: Qualcomm, MediaTek, Xiaomi 


	3.6
	Conclusion: For the Rel-18 TRS-based TDCP reporting, there is no consensus on refining the definition of correlation to include averaging across RX ports


Proposal: For the Rel-18 TRS-based TDCP reporting, refine the definition of correlation to include averaging across RX ports

FL assessment: From x6951 (Google). This was discussed in RAN1#113 and not adopted. It would be good to conclude on this issue. 

	Proposal:
· Support/fine: Google
· Not support: Samsung, OPPO, ZTE, Apple, vivo, Nokia/NSB, MediaTek, IDCC, Fujitsu, CATT, Xiaomi, Ericsson (RAN4) , Lenovo/MotM, Huawei/HiSi, Spreadtrum, Mavenir,

	3.7
	Conclusion: For the Rel-18 TRS-based TDCP reporting, there is no consensus on further restricting the use of any of the supported D values to any additional condition


Proposal: For the Rel-18 TRS-based TDCP reporting, restrict the use of D=4 symbols to Y>1

FL assessment: From x7126 (NEC).

	Proposal:
· Support/fine: NEC
· Not support: Samsung, ZTE, OPPO, Apple, Google, vivo, CMCC, Nokia/NSB, IDCC, Fujitsu, CATT, Xiaomi, Ericsson, Lenovo/MotM, Huawei/HiSi, Spreadtrum, Mavenir,


	3.8
	Conclusion: 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

FL assessment: From x7349 (Apple). This is an obvious corollary of the previous agreements, but perhaps it is beneficial to conclude as such (so that there is no ambiguity re whether other UCI parameter(s) residing in part 2 can be added in TDCP reporting)

	Support/fine (1 part): Apple, ZTE, OPPO, Google, vivo, CMCC, Nokia/NSB, IDCC, Fujitsu, CATT, Xiaomi, Ericsson, Lenovo/MotM (ok), Huawei/HiSi, Spreadtrum, Mavenir,

Not support (2 parts): Samsung, 


	3.9
	[bookmark: OLE_LINK2]Proposal: 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

FL assessment: From x7662 (Samsung). Basically a natural implication of the previous agreement to follow legacy TRS design.

	Support/fine: Samsung, Apple, CMCC, Nokia/NSB, MediaTek, Xiaomi, Qualcomm, Intel, ZTE, Ericsson, Huawei/HiSi, Spreadtrum, [Google, IDC, CATT], Mavenir,

Not support: [Google, IDCC, CATT, NEC (need to discuss whether # sets follows Dn)] 


	3.10
	Conclusion: For the Rel-18 TRS-based TDCP reporting, there is no consensus on reverting the agreement for Dbasic from 1 slot to 5 slots


Proposal: For the Rel-18 TRS-based TDCP reporting, revert the agreement for Dbasic from 1 slot to 5 slots

FL assessment: From x7725 (Mavenir). This proposal may not be agreeable to ost since 1 slot was agreed in RAN1#113 as a compromise

	Proposal:
· Support/fine: Mavenir
· Not support: Samsung, OPPO, ZTE, Apple, Google, CMCC, Nokia/NSB, MediaTek, Fujitsu, CATT, Xiaomi, Ericsson, Lenovo/MotM, Huawei/HiSi, Spreadtrum,


	3.11
	Conclusion: {same as 3.7}

Proposal: For the Rel-18 TRS-based TDCP reporting, for Y>1, only support D=10 slots

FL assessment: From x7725 (Mavenir). If this proposal is agreed, other values of D will not be supported for Y>1

	Proposal:
· Support/fine: Mavenir
· Not support: Samsung, ZTE, Apple, Google, CMCC, Nokia/NSB, MediaTek, IDCC, Fujitsu, CATT, Xiaomi, Ericsson, Lenovo/MotM, Huawei/HiSi, Spreadtrum,


	3.12
	Proposal: For the Rel-18 TRS-based TDCP reporting, for the cases of CSI report (re)configuration, serving cell activation, BWP change, activation of SP-CSI, or DRX configuration, support UE reporting a CSI report only after receiving [at least more than one] CSI-RS transmission occasion (e.g., at least Y CSI-RS transmission occasion) for channel measurement

FL assessment: From x8206 (DOCOMO). This proposal is technically sound.

	Support/fine: DOCOMO, Qualcomm, Samsung (soln similar to Doppler can be adopted), OPPO, ZTE, Apple (discuss), vivo, CMCC, Nokia/NSB, MediaTek, IDCC, Xiaomi, Spreadtrum,

Not support: Google (more discuss) , Ericsson (more discussion, bracketed depends on D)


	3.13
	Conclusion: For the Rel-18 TRS-based TDCP reporting, regarding channel and interference measurement restriction, there is no consensus on supporting additional UE behaviour beyond the current specification.


For the Rel-18 TRS-based TDCP reporting, please share your view regarding whether channel measurement restriction can be configured or not
· If so, the measurement restriction should not preclude the most recent KTRS NZP CSI-RS (TRS) occasions 
FL assessment: From x8206 (DOCOMO). This issue benefits from some discussion

	Yes: ZTE, OPPO, CMCC, Huawei/HiSi

No: Google, vivo (current spec), Nokia/NSB, CATT, Lenovo/MotM, Spreadtrum, 

Channel measurement restriction is fixed to ‘Configured’: Samsung

Channel measurement restriction is fixed to ‘notConfigured’: Qualcomm, Xiaomi

	3.14
	Proposal: For the Rel-18 TRS-based TDCP reporting, regarding amplitude quantization, refine the previous agreement by supporting an “invalid” value with amplitude quantization entry index “15” (“1111” in binary)

FL assessment: From x7909 (Qualcomm).

	Support/fine: Qualcomm, Samsung [replace ‘invalid’ with value ‘0’]; ZTE (“invalid” is indicated by quantization entry index “0”), OPPO, Apple, Google, CMCC, MediaTek, IDCC, CATT, Ericsson (open), Spreadtrum, Mavenir,

Not support: vivo, Nokia/NSB, NEC (what invalid means)


	3.15
	Conclusion: For the Rel-18 TRS-based TDCP reporting, when KTRS>1 resource sets are configured, there is no consensus on restricting the number of configured resources for any configured resource set


Proposal: For the Rel-18 TRS-based TDCP reporting, when KTRS>1 resource sets are configured, regardless of the number of resources for the first set, the number of resources for the other KTRS-1 set(s) is gNB-configurable from {[1],2,4}.

FL assessment: From x7909 (Qualcomm).

	Proposal
· Support/fine: Qualcomm, ZTE, Xiaomi, Ericsson (open), Mavenir,
· Not support: Samsung, OPPO, Apple, Google, vivo, CMCC, Fujitsu, CATT, Lenovo/MotM, Huawei/HiSi, Spreadtrum,


	3.16
	Conclusion: For the Rel-18 TRS-based TDCP reporting, there is no consensus on further refining the definition of correlation in TS 38.215 


Proposal: For the Rel-18 TRS-based TDCP reporting, refine the definition of correlation in TS 38.215 as follows: normalization of the wideband autocorrelation is performed via division by

where  is the subcarrier index,  is the time delay between two TRS symbol occasions, and  is the estimated CSI at subcarrier .

FL assessment: From x6951 (Google). This was previously discussed in and not adopted. It would be good to conclude on this issue. 
	Proposal:
· Support/fine: MediaTek, Samsung (ok in principle but wording needs discussion), Google, 
· Not support: Qualcomm, ZTE, OPPO, Apple, vivo, Nokia/NSB (RAN4), Fujitsu (RAN4), CATT, Ericsson, Lenovo/MotM, Huawei/HiSi, Spreadtrum, Mavenir,


	
	
	



Table 6 Additional inputs: issue 3
	Company
	Input

	Mod V0
	Please share your inputs on each of the issues and, if applicable, proposals in TABLE 5

	Samsung
	3.2: agree with the FL assessment.
3.3: OK, solution for issue 2.4 can be adopted here also.
3.4: this is an enhancement on TRS, which we agreed not to support in Rel.18.
3.5: time restriction can be fixed to ‘Configured’
3.6: not needed.
3.7: no need to restrict
3.8: we already agreed to mux TDCP report in UCI part 1 of two-part UCI
3.10: do no support
3.11: do no support
3.12: OK, (soln similar to Doppler can be adopted)
3.13: time restriction can be fixed to ‘Configured’
3.14: OK, but instead of specifying what ‘invalid’ means in the spec, we can simply include ‘0’ as a candidate value. 
3.15: do not support, this can be viewed as TRS enhancement, which we agreed not to support in Rel.18.
3.16: from reporting perspective, the normalization is needed since the amp codebook is restricted to values in [0,1]. By definition (Statistics), the correlation value is always between [-1,1]. We can perhaps add a note in 215.

DL time domain channel property (DL TDCP) is defined as wideband normalized correlation between two CSI-RS transmission ccasions, corresponding to CSI-RS resourece(s) from NZP-CSI-RS-ResourceSet(s) configured with higher layer parameter trs-info, that are separated by Dn symbols, where Dn is the n-th delay configured value among [placeHolderForRrcParameter-D] configured delay values {D1, …, DY} and Y is number of configured delay values.
· Note: wideband normalized correlation belongs to [0,1]


	OPPO
	Issue 3.1
We are fine with that X is not dependent on D or phase ON/OFF

Issue 3.2
Not support

Issue 3.3
Fine

 Issue 3.4
The proposal reverts previous agreement that no enhancement to TRS. If gNB configures K periodic TRS and 1 aperiodic TRS following the periodic TRS, there is no reason to use the 1 aperiodic TRS for TDCP measurement instead of the K periodic TRS. Hence we propose not to support TDCP measurement based on only aperiodic TRS.

Issue 3.5
We are ok 

Issue 3.7 
Not needed.

Issue 3.8
Ok

Issue 3.13 
Ok

Issue 3.14 
Ok

Issue 3.16
Not needed. It’s UE implementation.


	Apple
	Issue 3.1
We can have common Y reported as UE capability. 

Issue 3.2
We do not see strong need, but we are okay to discuss.

Issue 3.3
We support in principle. 

Issue 3.4
We do not think it is needed. 

(newly added)
Issue 3.5
Similarly, we are okay to discuss. We are okay to limit to “Configured”.

Issue 3.6
We are open to discuss. But we prefer not to explicitly require averaging.

Issue 3.7
Do not see strong need.

Issue 3.8
We support.

Issue 3.9
We support. 

Issue 3.10
We do not support!

Issue 3.11
We do not support.

Issue 3.12
We support to have discussion.

Issue 3.13
Isn’t it similar as issue 3.5? 

Issue 3.14
We are okay.

Issue 3.15
Some discussion is needed. Most of the time, TRS resource set shall contain 2 slots, i.e., total 4 symbols (CSI-RS resources)

Issue 3.16
We do not think equation is needed in TS38.215.
We do not even think it should be part of TS38.215. Most of the reporting metric in TS38.215 is intended for RRM, however, TDCP report has nothing to do with RRM. It is similar as CRI/RI/PMI/CQI/LI, etc. 


	Qualcomm
	3.5, 3.13: In general we think TDCP should be long-term updated and timeRestriction does not apply. But we don’t see a need to restrict it as “configured” – if “not configured,” UE implementation has flexibility to either choose only measuring the most recent one, or time-filtering most recent a few pairs.

3.15: We don’t think this proposal is TRS enhancement, since the other KTRS-1 set(s) basically should not be used for DL tracking – thus not TRS (as explained in our contribution). But we maybe can leave this discussion later.
For now, we propose to change our proposal as {[1],2,4} (edited in the above table above)

3.16: Not support. 
Compared with “arithmetic averaging,” the other method “geometric averaging” has an advantage of being robust to AGC, since the random amplified gain can be canceled out by the denominator. 

This leaves more freedom to UE implementation on AGC.
In our view, either leave the normalization to UE implementation, or allow UE to choose “geometric averaging” (e.g. reported as UE capability)

	Google
	Issue 3.1
We think X can be reported by the UE

Issue 3.2
We do not see the need for additional value. 

Issue 3.3
We think this needs more discussion. The UE may be configured to report TDCP corresponding to different delays. It looks unnecessary to drop the TDCP report for some delays that the UE has already received sufficient CSI-RS resources.

Issue 3.4
Support. P-TRS only configuration could take too much overhead, which is not practical for actual implementation.

Issue 3.5
We do not think this proposal is necessary. MR is not allowed for TRS in current spec.

Issue 3.6
Support. Since the NW may apply a certain post-processing for the reported TDCP. If the UE behavior for TDCP calculation is different, the outcome could be different in NW side.

Issue 3.7
We failed to see the necessity for the restriction

Issue 3.8
Support

Issue 3.9
We failed to see the necessity for the restriction

Issue 3.10
We failed to see the reason to revert the agreement.

Issue 3.11
We failed to see the necessity for the restriction

Issue 3.12
We think this needs more discussion. UE may be able to report TDCP for some delays and may not be able to report TDCP for some other delays. It seems we should still allow the TDCP report for some delays.

Issue 3.13
We do not think this proposal is necessary. MR is not allowed for TRS in current spec.

Issue 3.14
Support

Issue 3.15
We failed to see the necessity. Some clarification could be helpful.

Issue 3.16
OK with the clarification. BTW, this is not our proposal.


	Vivo
	Issue 3.1
Support X={1,2} and reported, not dependent on D or phase ON/OFF

Issue 3.2
We don’t support to further extend the values of D.

Issue 3.3
OK

Issue 3.4
We don’t support to configure K_TRS AP TRS resource sets.

Issue 3.6
We think whether it is averaged across Rx ports or not should be left to RAN4 or UE implementation.

Issue 3.7
We think whether it is configured or not can depend on gNB’s configuration. There is no need to have restriction in the spec.

Issue 3.8
Fine to have a conclusion.

Issue 3.12
OK. It can be merged with 3.3.

Issue 3.13
We can follow the current spec on this issue.

Issue 3.14
It needs to amend the current agreement. The benefit is not clear. Hence we don’t support.

Issue 3.15
We don’t support. We have agreed that legacy TRS is not changed.

Issue 3.16
This should be left for RAN4 discussion or UE implementation.


	CMCC
	Issue 3.3
We support in principle. 

Issue 3.5
We don’t think this restriction is needed.

Issue 3.7
Not support. 

Issue 3.8/3.9
Support. 

Issue 3.10/11
Not support. 

Issue 3.12
We think it is reasonable.

Issue 3.13
Following legacy, we think both Configured and notConfigured can be supported.

Issue 3.14
Support

Issue 3.15
We don’t support.

	ZTE
	3.1: X should be same for all cases, because the computation cost of TDCP is not relevant to the value of D and whether the phase is reported or not. Besides, X can be selected from {1, 2}.
3.2: Support. By further introducing D = [7], 8, 9, the delays can be configured as {2, 4, 6, 8} or {3, 6, 9}. Then  the Doppler spectrum/ Doppler shifts can be estimated by the conventional FFT method at BS side.
3.3: Support.
3.4: Support. In the case of Y = 1, using AP + AP TRSs can save a lot of RS overhead compared to using P + P TRSs.
3.5: Support. Further support that the parameter timeRestrictionForChannelMeasurement can be set to “Configured” or “notConfigured”.
3.6: NOT support. This proposal has been discussed but precluded in RAN1#113 meeting.
3.7: NOT support.
3.8: Fine.
3.9: NOT support. For the highest flexibility, up to 4 TRS resource sets should be supported from spec perspective, and then the details can be up to UE capability signaling.
3.10: NOT support.
3.11: NOT support.
3.12: OK.
3.13: Support. Further support that the parameter timeRestrictionForChannelMeasurement can be set to “Configured” or “notConfigured”.
3.14: Support. But the “invalid” quantization level should be indicated by quantization entry index “0” instead of “15”. In current quantization table, the quantization entry indices indicate quantization levels (0.996) and  (0.293), respectively. The quantization level  is too close to 1, so that it could be useless in practical noisy scenarios.
3.15: Sounds reasonable. Some further discussion is needed.
3.16: Not support. We share the same views as Apple.

	Nokia/NSB
	Issue 3.1
Preference for X={1,2} reported without other parameter dependency

Issue 3.3
Ok

Issue 3.4
We agree with FL assessment. We already noted in a past agreement that “Note: Following the legacy specification, no more than 1 of the KTRS resource sets is aperiodic” and we also agreed that  “No further spec enhancement on TRS is supported”

Issue 3.5
Agree with FL

Issue 3.6
Agree with FL

Issue 3.7
We don’t see the need for such restriction

Conclusion 3.8
Support

Issue 3.9
We think  is sufficient

Issue 3.10
The justification for reverting a past agreement does not seem strong enough

Issue 3.11
The justification for reverting a past agreement on the values of D does not seem strong enough

Issue 3.12
Ok

Issue 3.13
This issue is related to 3.5. Currently timeRestrictionForChannelMeasurements is not supported with TRS and we don’t see a strong reason to introduce this support

Issue 3.14
We are not sure about the need/use of this proposed ‘invalid’ value

Issue 3.15
Agree with FL assessment. The need for a more precise definition is currently being discussed in RAN4

	MediaTek
	Added our views in Table 5


	Mod V16
	Added proposal for 3.1.

Based on the current inputs, I will conclude that the proposals in the following issues cannot reach consensus: 3.2, 3.4, 3.5, 3.6, 3.7, 3.10, 3.11, 3.13, 3.14, 3.15, 3.16


	Fujitsu
	Proposal 3.1&3.3&3.4:
Support the proposal.
Issue 3.8:
Support the conclusion.
Issue 3.6&3.7&3.10&3.11&3.15:
Not support.
Issue 3.16:
It can be discussed in RAN4.

	CATT
	Issue 3.2/3.5/3.6/3.7/3.8/3.9/3.10/3.11/3.13/3.14/3.15/3.16
Not support.
Issue 3.3/3.4/3.12
Support.

	Xiaomi
	Issue 3.1
Support

Issue3.2
Not support. There is not strong reason to support more delay values.

Issue3.3
Support

Issue3.4
According to current agreement , only support KTRS =1 aperiodic TRS resource set.

Issue3.5
We think timeRestrictionForChannelMeasurements should be Not configured.

Issue3.6
It depends on UE’s implementation.

Issue3.7
Not needed.

Issue3.8
We are fine with conclusion

Issue3.9
Supported. But we are fine to discuss larger values, e.g., KTRS =4.

Issue3.10
Not support

Issue3.11
Not support

Issue3.12
We are fine with the proposal.

Issue3.13
channel measurement restriction is Not configured.

Issue3.15
We are fine with the proposal.

	LG
	Issue 3.1: Support the proposal. Given that we already agreed X is defined based on UE capabilities and determined by the UE, fixing X for different D values violates the agreement.


	InterDigital
	Issue 3.1
Support

Issue 3.2 
Not support.

Issue 3.3
Support

Issue 3.4 
Not support.

Issue 3.6 
Not support.

Issue 3.8 
Support

Issue 3.9 
Not support.

Issue 3.11
Not support.

Issue 3.12
Support 

Issue 3.14
Support


	Ericsson
	Issue 3.1
Ok to support.

Issue 3.3
What happens when, for example, Y=2 different delays are configured (i.e., one small delay value and one larger one)?  In this case, the UE may receive the CSI-RS transmission occasions corresponding to the small delay value but not the CSI-RS transmission occasions corresponding to the large delay value.  Here, the UE should be able to compute TDCP for the small delay value but not the large delay value.  Hence, dropping the whole report seems wasteful.  An alternative approach is to support an invalid codepoint as proposed in Issue 3.14.  Then, the UE can report an invalid TDCP for those delays for which the UE did not receive the CSI-RS transmission occasions.  
Issue 3.5
The current timeRestrictionForChannelMeasurement does not allow time-domain averaging.  If the intention is to allow time-domain averaging, then we are open to support.  
Issue 3.6
This we have sent an LS to RAN4.   We can wait for RAN4’s reply.
Issue 3.7
Do not support.
Issue 3.8
ok.  This should be quite obvious.
Issue 3.9
Do not support current proposal.  We don’t think this is consistent with Y=4 which we have agreed. If we set D1=4symbols, and D2=1slot, we can still have two delay values (D3 and D4) that are longer than 1 slot. Each of these would require an additional TRS which would in total require 3 TRS resource sets, i.e. K_TRS=3. As a compromise, K_TRS={1,2,3} would be acceptable.
Issue 3.10
Do not support.  No need to reopen the issue.
Issue 3.11
Do not support
Issue 3.12
We don’t support the current formulation.  Consider the example, Y = 1 and D1= 10 slots.  In this example, one would need 2 CSI-RS resource sets, and the UE would have to receive at least one CSI-RS transmission occation of each of the 2 CSI-RS resource sets.  So the current formulation of ‘at least Y=1 CSI-RS transmission occasion’ in this case does not sound accurate.  How may CSI-RS transmissions are needed will depend on the delay value also.
Issue 3.13
Suggest to discuss this together with Issue 3.5.
Issue 3.14
We are open to this.
Issue 3.15
We are open to this.
Issue 3.16
Not ok in the current form. The definition should be for the whole measure and not only for the normalization. Also Xn should be replaced with the channel Hn and the UE should perform an estimate of this quantity.  


	Mod V24
	Added conclusions to 3.2, 4, 5, 6, 7, 10, 11, 13, 15, 16


	Lenovo/ MotM
	Issue 3.1: We are OK with the proposal

Issue 3.2/3.4/3.6/3.7/3.10/3.11/3.13/3.15: Support the conclusions

Issue 3.5: Whether restriction is configured or not should be left to network implementation (Restriction is RRC configured)

Issue 3.8: In our understanding, the use of two-part UCI is beneficial under the following conditions: (i) the UCI overhead is significant, and (ii) UCI is decomposed of two sets of parameters with different importance, e.g., info in Part 1 is more important than info in Part 2. Clearly, TDCP report at least satisfies the second condition. Prefer to discuss in the meeting, but we are OK with one part as a baseline

Issue 3.16: Agree with Apple, the applicability of this clause in 38.215 to TDCP is not clear. Further discussion is needed, and, if needed, we can add a note for clarification as proposed by Samsung

	NEC
	Proposal for Issue 3.1:
 Fine with the proposal.

Proposal for Issue 3.4:
 We support all TRS sets to be aperiodic, so we support the proposal.

Issue 3.9 and Issue 3.14:
 In our understanding the two issues are related, and firstly we would like to clarify two points.
1. The slot offset configured for TRS sets. As it was agreed that the TDCP calculation is correlation between two TRS symbols separated by Dn symbols and Dn is the delay values configured by RRC (based on the following agreement), so we would like to clarify that for a given value of Dn, whether there should be actual TRS transmission on the two symbols separated by Dn symbols? If the answer is YES, the number of TRS sets should follow the configured values of Dn, only 1 or 2 sets may not be sufficient.
	Agreement
For the Rel-18 TRS-based TDCP reporting, for a configured value of Y and a set of configured delay values {D1, …, DY}, for the n-th delay Dn (n=1, …, Y), the respective TDCP calculation is defined as wideband normalized correlation between two TRS symbols separated by Dn symbols
· Send a LS to RAN4 to solicit their inputs on whether additional description/definition is needed, e.g. averaging across RX ports. Final LS in R1-2306137.



2. Which case will lead to invalid amplitude value. This may also be related to above point 1, for example, if there is no actual TRS transmission on the two symbols separated by Dn symbols, invalid value will be reported? Or UE can still do extrapolation or interpolation to report valid value? Then what will be the case to lead to invalid amplitude value?
After clarifying the two points, we think we can further discuss the two Issues.

	Mod V29
	No changes. 
Based on the inputs, issues 3.2, 9, 12, 14 may need more in-depth discussion 


	Qualcomm
	3.1: OK

3.3: Support in concept. Seems not accurate in wording perspective, since “at least one CSI-RS” from every set(s) does not guarantee all Y delays can be measured.
We have similar feeling as Ericsson that this issue should be considered jointly with 3.14
Editorial suggestion:
	Proposal: For the Rel-18 TRS-based TDCP reporting, the UE reports a CSI report TDCP associated with a configured delay only if receiving at least one CSI-RS transmission occasions of every CSI-RS resource in the configured CSI-RS resource set(s) pair associated with the delay in DRX active time no later than CSI reference resource and drops the report refrains from reporting otherwise.
Down-selection for “refrains from reporting” between: (1) Drops the report, or (2) report 0 value (or invalid codepoint)




3.9: Support the proposal, and open to KTRS>2

3.12: Seems duplicated with 3.3 discussed above (if 3.3 is revised more clearly)

3.15: It is regretful if we just leave a conclusion w/o clarifying this issue clearly.
This issue is relevant to 3.9 regarding: If number of resources per set can be less (e.g. 1 or even 2, not as larger as 4 for a typical TRS (set#1)), UE can be tolerable with more sets (and thus more cross-set delay values (2 slots or larger))
Suggest to delay this conclusion to later rounds than Monday.
[Mod: Please check with other companies on Monday morning since CSI is Monday afternoon. There are other pressing issues we need to resolve so I don’t plan to postpone, sorry]

	ZTE2
	Issue 3.9: In our views, at least from spec perspective, we should guarantee that a reasonable configuration for TRS sets for supporting up to Y=4 TDCP values should be supported as a baseline. As mentioned by several companies, if having up to 2 TRS resource sets, it seems impossible and revert the previous agreement of ‘Y can be up to 4’. Although we prefer to have up to 4 TRS resource sets as ZTE preference, at least up to 3 TRS resource sets should be supported in the spec and then can be subjective to UE capability signalling. 

	Intel
	Issue 3.5 and Issue 3.13 are basically the same. There is no need to agree conclusion for Issue 3.5 as long as Conclusion for Issue 3.13 is endorsed.
[Mod: Correct, added a comment]

For Issue 3.9, we support the proposal – 1 or 2 TRS resources can be used as baseline and we are open to consider KTRS > 2 to support larger Y values. 

	Huawei, HiSilicon
	Issue 3.1,
Support the proposal.
Issue 3.2,
Fine with the conclusion.
Issue 3.3,
Fine with the proposal.
Issue 3.4, 3.5, 3.6, 3.7, 3.8
Fine with the conclusion.
Issue 3.9,
We don’t support the proposal. This will restrict the configuration flexibility, it’s not needed. The #TRS resource sets and the reported TDCP can be up to gNB configuration and UE measurement.
Issue 3.10, 3.11,
Fine with the proposal.
Issue 3.13,
Fine to discuss the specific UE behavior when the restriction is configured or not.
Issue 3.15, 3.16,
Fine with the conclusion.


	Mod V35/V38
	No revision

	Spreadtrum
	Issue 3.1: Support the proposal.
Issue 3.2: Support the conclusion. 
Issue 3.3: Support the proposal. We think the proposal is reasonable to guarantee the NW to obtain valid TDCP.
Issue 3.4: Support the conclusion. P-TRS based TDCP should be enough.
Issue 3.5: Support the conclusion. Time restriction should not be configured.
Issue 3.6: Support the conclusion.
Issue 3.7: Support the conclusion.
Issue 3.8: Support the conclusion.
[bookmark: OLE_LINK3]Issue 3.9: Support the proposal, and open to KTRS>2.
Issue 3.10: Support the conclusion.
Issue 3.11: Support the conclusion.
Issue 3.12: Support the proposal.
Issue 3.13: Support the conclusion. Time restriction should not be configured.
Issue 3.14: Support the proposal.
Issue 3.15: Support the conclusion.
[bookmark: OLE_LINK1]Issue 3.16: Support the conclusion.

	Mod V39/40
	Revised 3.9 per offline comments: added KTRS=3 and make 2,3 optional

	Mavenir
	3.2: Not support.
3.3: Support.
3.4: Not Support.
3.5: Support.
3.6: Not support.
3.7: Not support.
3.8: Support.
3.9: Support. And open to KTRS>2
3.10/11: Support.
3.14: Support.
3.15: Support.
3.16: Not Support.
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