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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’ views 

Proposals to be presented online:

Type-II CJT

	1.3
	Proposal 1.C.1: On the Type-II codebook refinement for CJT mTRP, for Rel-16-based refinement, regarding the list of supported combinations of {Ln}, only support the following additional combinations:

	NTRP
	{Ln} combination

	2
	{4,2}

	3
	{2,4,2}, {4,2,2}



Support/fine: Ericsson, Samsung, vivo, Xiaomi, Nokia/NSB, MediaTek, Huawei/HiSi, Lenovo, Intel, CMCC, Qualcomm, Google, Fujitsu, ZTE, AT&T, OPPO

FL Note: This was agreed OFFLINE


	1.3
	Proposal 1.C.2: On the Parameter Combination of Type-II codebook refinement for CJT mTRP, support linkage between the list of supported {Ln} combinations and list of supported {pv,} combinations via pairing each combination for {pv,} with at least one combination for {Ln}, for each NTRP value.
· FFS (by RAN1#112bis-e): The exact list of supported pairs/linkage, or restriction of {Ln} when paired to each of {pv,}
· FFS (by RAN1#112bis-e): Configuration signalling for indicating the linkage
· Note: While no additional codebook parameter will be introduced, the total number of SD basis vectors across CSI-RS resources can still be used as a criterion for choosing the supported pairs/linkage

Support/fine: Google, Intel, Fujitsu, Ericsson, Samsung, Spreadtrum, LG, Huawei/HiSi, NEC, CMCC, AT&T, MediaTek, OPPO, ZTE


FL Note: Companies see the need for pairing/linking to reduce the total # combinations that a UE needs to support and test (not so much about RRC configuration). Linkage doesn’t require introduction of a new codebook parameter. 


	1.2
	Proposal 1.B.1: On the Type-II codebook refinement for CJT mTRP, for mode-1, down select (in RAN1#112) only one from the following schemes
· Alt1. The use of per-CSI-RS-resource FD basis selection offset (relative to a reference CSI-RS resource) for independent FD basis selection across N CSI-RS resources. 
· Example formulation:  where  is the FD basis selection offset for CSI-RS resource n relative to a reference CSI-RS resource  with , and  is commonly selected across N CSI-RS resources 
· Alt2.  independently selected across N CSI-RS resources (without any per-CSI-RS-resource FD basis selection offset)
For all the above alternatives, the legacy FD basis selection indication scheme is applied on each selected FD basis.
Note: Per previous agreements, the number of selected FD basis vectors (Mv/pv or M) is gNB-configured via higher-layer signaling and common across the N CSI-RS resources

Support/fine: MediaTek, Samsung, Fujitsu, Ericsson, Nokia/NSB, Apple, ZTE, OPPO, vivo, Intel, Qualcomm, LG, CATT, Xiaomi, Huawei/HiSi, Spreadtrum, NTT DOCOMO, NEC, Google, CMCC, AT&T, Sharp. 



FL Note: This proposal was discussed offline [1]. 
· Some Alt2/3 proponents argued (albeit unfounded IMO) that Alt1 should be precluded since it is “against previous agreement”. 
· Some Alt1 proponents argue that Alt2/3 is not aligned with the WID since it is advertised for inter-site CJT where ideal sync/backhaul is nowhere attainable (which is true). 
· Based on the presented results, it is observed by the FL that all the 3 alternatives perform closely to each other in UPT vs overhead even for inter-site CJT.

Current situation (based on the agreement in RAN1#111 to down select from 3 alternatives): 
· Alt1: MediaTek (1st), Samsung (1st), Intel (2nd), Fujitsu, Ericsson, Nokia/NSB (1st), Apple, IDC, AT&T, NTT DOCOMO, Sharp, 
· Alt2: ZTE, OPPO, vivo (2nd), Intel, Qualcomm (2nd), LG, CATT (2nd), Xiaomi, NEC, Google, Lenovo, CMCC, Huawei/HiSi (with Minitial modified), NTT DOCOMO, 
· Alt3: ZTE, Huawei/HiSi, CATT, Spreadtrum, Fraunhofer IIS/HHI,
· No mode-1 support: Qualcomm (1st), vivo (1st), Samsung (2nd), Nokia/NSB (2nd), MediaTek (2nd) 





TDCP

	3.2
	Proposal 3.B.2: For the Rel-18 TRS-based TDCP reporting, the priority of the CSI report(s) associated with TDCP reporting is down-selected from the following alternatives:
· Alt1. Lower than other CSI reports 
· Alt2. Same as CSI report(s) not carrying L1-RSRP or L1-SINR
· Alt3. Higher than other CSI reports
· Other alternatives are not precluded 

[bookmark: _GoBack]
Support/fine:  ZTE, Samsung, Apple, MediaTek, NEC, Fujitsu, Spreadtrum, LG, Ericsson, OPPO
Not support:


	3.3
	Proposal 3.C.2: For the Rel-18 TRS-based TDCP reporting, regarding the value of parameter Y for Y>1, down-select from the following alternatives:
· Alt1. The value of Y is gNB-configured via higher-layer (RRC) signalling
· Alt2. The value of Y follows the delays from the configured TRS resource
· Alt3. The value of Y is UE-selected [and reported in CSI part 1]


Support/fine: LG, Ericsson, Samsung, NEC, MediaTek
Not support:


	3.2
	Proposal 3.B.1: For the Rel-18 TRS-based TDCP reporting, support multiplexing TDCP reporting with other UCI parameters on PUSCH 


Support/fine:  ZTE (by default), Samsung, Lenovo, Google, NEC, LG, Spreadtrum, ZTE, OPPO
Not support: Apple, MediaTek, Fujitsu



Type-II Doppler

	2.2.1
	Proposal 2.B.2: For the Rel-18 Type-II codebook refinement for high/medium velocities, CQI is defined per legacy CQI definition (ensuring at most 10% BLER) within the slot(s) which a CQI is associated with.

Support/fine: Apple, vivo, Samsung, Intel, MediaTek, Lenovo, Qualcomm, Xiaomi, Ericsson, Google, NEC, Nokia/NSB, Fujitsu, CMCC, 

FL Note: This proposal was agreed offline


	2.3.1
	Proposal 2.C.1: For the Type-II codebook refinement for high/medium velocities, for N4>2 and Q=2, the selection of Q out of N4 DD basis vectors is indicated by a -bit indicator in CSI part 2
· Analogous to FD basis selection, DD basis index 0 (representing DC) is always selected.  
Support/fine: Lenovo, NTT DOCOMO, CATT, Spreadtrum, Samsung, MediaTek, Apple, ZTE, Google, Qualcomm, CMCC, Ericsson, Fujitsu, Nokia/NSB, Xiaomi, Sony, Fraunhofer IIS/HHI, NEC, vivo, OPPO, 

FL Note: This is a simple extension of FD basis selection in Rel-16 eType-II codebook (when N3<19)


	2.6
	Proposal 2.F.2: On the Type-II codebook refinement for high/medium velocities based on Rel-16 regular eType-II codebook, for the purpose of choosing the supported Parameter Combinations 
· Regarding the codebook parameter pv, in addition to the supported values from the legacy specification, introduce as additional candidate values
· pv =1/8 for v=1,2 (hence 1/16 for v=3,4)
· pv =1/2 for v=1,2,3,4 
· Regarding the codebook parameter , in addition to the supported values from the legacy specification, introduce as an additional candidate value = 1/8
· Regarding the codebook parameter L, the supported values from the legacy specification apply  

Support/fine: Samsung, NEC, ZTE, CMCC, Nokia/NSB, 

FL Notes: Basically following what we had for CJT


	2.7
	Proposal 2.G.1: On the Type-II codebook refinement for high/medium velocities, regarding UCI omission, down-select between the following three alternatives (by RAN1#112bis-e where q denotes the q-th DD basis vector):
· Alt1. Prio(,l,m,q)=2L. Q.RI.P(m)+Q.RI.l+Q.q 
· Note: This implies that DD basis is designated the highest priority
· Alt2. Prio(,l,m,q)=2L.S(q).RI.N3+2L.RI. P(m)+RI.l+
· Note: This implies that DD basis is designated the lower priority (after FD basis)
· FFS: S(q) maps the index q according to a rule, e.g., S(q)=q, or S(q)=0 if qn corresponds to strongest SCI.
· Alt3. Prio(,l,m,q)=2L.RI.Mv.q + 2L.RI.P(m)+ RI.l +  
· Note: This implies that DD basis is designated the least priority
· Alt4. Prio(,l,m,q)=2L.P(m).RI.Q+2L.RI.S(q)+RI.l+
· Note: This implies that DD basis is designated with lower priority (after SD basis) and higher priority (before FD basis)
· FFS: S(q) maps the index q according to a rule, e.g., S(q)=q, or S(q)=0 if q corresponds to strongest SCI.
FFS: FD permutation P(.) as Rel-16-analogous, or no permutation i.e. P(m)=m
Q=0,…,Q-1

Support/fine: Samsung, Qualcomm, NEC, ZTE, CMCC, Nokia/NSB, 



	2.5
	Proposal 2.E.1: For the Type-II codebook refinement for high/medium velocities, regarding the bitmap(s) for indicating the locations of the NZCs, down-select one from the following alternatives (no later than RAN1#112bis-e): 
· Alt1. Q different 2-dimensional bitmaps where each bitmap reuses the legacy design i.e. the size of the bitmap for each selected DD basis vector is 2LMv 
· Alt3A: A single 2-dimensional bitmap of size  to report the selected  pairs of FD basis vector and DD basis vector and a single 2-dimensional bitmap of size  for indicating the location of the NZCs, where each row corresponds to a selected SD basis vector and each column corresponds to one of the selected  pairs of FD basis vector and DD basis vector.
· Alt4. A bitmap that includes bits associated with the set of {(, ,)} with , where  is the threshold that can be configured by gNB,  ,  and  denotes a reference SD basis index and a reference FD basis index and a reference DD basis index associated with SCI, respectively.
Nokia/NSB, Samsung, vivo, and ZTE raised concerns that, in their understanding, Alt3A violates previous agreements for “Q different two-dimensional bitmaps” and/or common DD basis selection across SD/FD basis pairs and hence, to some extent, objective 1 of the WID.

Support/fine: MediaTek, OPPO, Intel, Fujitsu, Ericsson, Apple, LG, CATT, Spreadtrum, Lenovo, Google, Fraunhofer IIS/HHI, Qualcomm, Xiaomi, NTT DOCOMO, Huawei/HiSi, Fraunhofer IIS/HHI, CMCC, IDC, Sharp, Sony, 

Not support (Alt3A is against previous agreement and WID, should be excluded): vivo, ZTE, Samsung, Nokia/NSB


[110bis-e] Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, support the following codebook structure where N4 is gNB-configured via higher-layer signaling:
· For N4=1, Doppler-domain basis is the identity (no Doppler-domain compression) reusing the legacy , , and , e.g. 
· For N4>1, Doppler-domain orthogonal DFT basis commonly selected for all SD/FD bases reusing the legacy  and , e.g. 
· Only Q (denoting the number of selected DD basis vectors) >1 is allowed
· TBD (by RAN1#110bis): whether rotation is used or not
· FFS: identical or different rotation factors for different SD components
· FFS: Whether Q is RRC-configured or reported by the UE
Note: Detailed designs for SD/FD bases including the associated UCI parameters follow the legacy specification
FFS: Whether one CSI reporting instance includes multiple  and a single  and  report.


[111] Agreement
For the Type-II codebook refinement for high/medium velocities, regarding the bitmap(s) for indicating the locations of the NZCs, support the following:
· Q different 2-dimensional bitmaps are introduced for indicating the location of the NZCs, where the qth (q=1,…., Q) 2-dimensional bitmap corresponds to qth selected DD basis vector
· The number of selected DD basis vectors is denoted as Q
· This implies that for each layer, the location of NZCs in SD-FD can be different for different selected DD basis vectors.
FFS: Further overhead reduction on bitmap(s)
FFS: Whether the number of NZCs is upper bounded across all DD basis vectors or per DD basis vector


FL Note: The above proposal has also been discussed OFFLINE [1]. This is the current situation:
· Alt1: Samsung, MediaTek, ZTE, OPPO, Intel, Fujitsu, Apple, LG, CATT, Spreadtrum, Nokia/NSB, Google, CMCC, IDC, NEC (1st) 
· Alt3A: MediaTek, Fraunhofer IIS/HHI, OPPO, Ericsson, Qualcomm, CATT (2nd), Xiaomi, Huawei/HiSi, Lenovo, NEC (2nd) 
· Alt4: vivo
Current observation:
· 7 Tdocs (Huawei, OPPO, Fraunhofer, CATT, Intel, Qualcomm, MediaTek), with largely differing simulation assumptions (traffic models, the use of prediction, parameter values), show that Alt3 significantly reduces NZC bitmap overhead over Alt1 while maintaining small mean UPT loss over Alt1. Meanwhile 1 Tdoc (vivo) shows that Alt4 shows marginal UPT loss while reducing the NZC bitmap overhead. The overall impact of this NZC bitmap overhead reduction on the sole KPI (i.e. gain/loss in UPT vs. total overhead) may still need to be quantified by the proponents. 
· 1 Tdoc (Samsung) show that there is no noticeable difference in UPT vs. total overhead between Alt3 and Alt1.
· It is understood that Alt3 and Alt4 are 2 flavors of optimization over Alt1 by restricting DD basis selection in relation to SD/FD basis selection via NZC coefficient determination
· At least 4 companies (vivo, Samsung, Nokia/NSB) opine that Alt3 violates a previous agreement for common DD basis selection across SD/FD basis-pairs (thereby violating the WID). 
· It is also understood that instead of reducing total overhead via reducing NZC bitmap overhead, selecting lower  values (hence lowering the value of K0) – especially when the worst-case total overhead is anticipated to be large – is viable.






2.1 Issue 1: Type-II codebook refinement for CJT 

Table 1A Summary: issue 1 
	#
	Issue
	Companies’ views

	1.1
	[110bis-e] Agreement
On the Type-II codebook refinement for CJT mTRP, regarding W2 quantization group, for each layer:
· Support the following: (Alt1) One group comprises one polarization across all N CSI-RS resources (Cgroup,phase=1, Cgroup,amp=2)
· FFS: Amplitude quantization table enhancement
· For the amplitude group other than the group associated with the SCI, the reference amplitude is reported
· Working assumption: Alt3 is supported in addition to Alt1 (to be confirmed in RAN1#111)
· (Alt3). One group comprises one polarization for one CSI-RS resource with a common phase reference across N CSI-RS resources (Cgroup,phase=1, Cgroup,amp=2N)
· For each of the (2N–1) amplitude groups (other than the group associated with the SCI), the reference amplitude is reported
· If the support Alt3 in addition to Alt1 is confirmed, only one of the two schemes will be a basic feature for UEs supporting Rel-18 Type-II CJT codebook


Proposal 1.A.1: On the Type-II codebook refinement for CJT mTRP, revert the following working assumption: 
· Working assumption: Alt3 is supported in addition to Alt1 (to be confirmed in RAN1#111)
· (Alt3). One group comprises one polarization for one CSI-RS resource with a common phase reference across N CSI-RS resources (Cgroup,phase=1, Cgroup,amp=2N)
· For each of the (2N–1) amplitude groups (other than the group associated with the SCI), the reference amplitude is reported


FL Note: Just as what we did in RAN1#110bis-e, this has to be decided based on empirical evidence (i.e. SLS results). Per agreement this needs to be concluded in this meeting. Since the WA was made conditioned upon the benefit of Alt3 over Alt1
· If there is no confirmed benefit from Alt3 over Alt1 in the alleged scenarios (inter-site CJT, 500m ISD), the WA should be reverted (hence no support of Alt3). 
· Otherwise, confirmed as an agreement. 
The available SLS results are summarized as follows for the alleged “missing” scenarios from Alt3 proponents in RAN1#110bis-e (500m ISD or larger, inter-site CJT):
· “Notable” (small in FL perspective) gain: Huawei (2-3% mean UPT), ZTE (0.2-1.2% mean UPT)
· No demonstrable gain: Samsung, vivo
Most recent observation:
· Even for inter-site CJT with 500m ISD (a scenario where, as some rightfully argued, ideal synchronization or backhaul per the WID scope would be infeasible in practice) 
· 1 Tdoc (Huawei) showed up to 2% mean UPT gain for Alt3 over Alt1
· 3 Tdocs (vivo, MediaTek, Samsung) showed no observable gain

	[bookmark: _Hlk128066779]Support/fine (want to revert WA): vivo, Samsung, OPPO, MediaTek, Fraunhofer IIS/HHI, Apple, DOCOMO, Intel, AT&T, Nokia/NSB, Ericsson, Sharp, Google, Sony, [Xiaomi], Huawei/HiSi,

Not support (want to confirm WA): ZTE, Spreadtrum, CATT, LG, Lenovo, Fujitsu, NEC,



	1.2
	Proposal 1.B.1: On the Type-II codebook refinement for CJT mTRP, for mode-1, down select (in RAN1#112) only one from the following schemes
· Alt1. The use of per-CSI-RS-resource FD basis selection offset (relative to a reference CSI-RS resource) for independent FD basis selection across N CSI-RS resources. 
· Example formulation:  where  is the FD basis selection offset for CSI-RS resource n relative to a reference CSI-RS resource  with , and  is commonly selected across N CSI-RS resources 
· Alt2.  independently selected across N CSI-RS resources (without any per-CSI-RS-resource FD basis selection offset)
For all the above alternatives, the legacy FD basis selection indication scheme is applied on each selected FD basis.
Note: Per previous agreements, the number of selected FD basis vectors (Mv/pv or M) is gNB-configured via higher-layer signaling and common across the N CSI-RS resources

FL Note: This proposal was discussed offline [1]. 
· Some Alt2/3 proponents argued (albeit unfounded IMO) that Alt1 should be precluded since it is “against previous agreement”. 
· Some Alt1 proponents argue that Alt2/3 is not aligned with the WID since it is advertised for inter-site CJT where ideal sync/backhaul is nowhere attainable (which is true). 
· Based on the presented results, it is observed by the FL that all the 3 alternatives perform closely to each other in UPT vs overhead even for inter-site CJT.

Current situation (based on the agreement in RAN1#111 to down select from 3 alternatives): 
· Alt1: MediaTek (1st), Samsung (1st), Intel (2nd), Fujitsu, Ericsson, Nokia/NSB (1st), Apple, IDC, AT&T, NTT DOCOMO, Sharp, 
· Alt2: ZTE, OPPO, vivo (2nd), Intel, Qualcomm (2nd), LG, CATT (2nd), Xiaomi, NEC, Google, Lenovo, CMCC, Huawei/HiSi (with Minitial modified), NTT DOCOMO, 
· Alt3: ZTE, Huawei/HiSi, CATT, Spreadtrum, Fraunhofer IIS/HHI,
· No mode-1 support: Qualcomm (1st), vivo (1st), Samsung (2nd), Nokia/NSB (2nd), MediaTek (2nd) 

	Support/fine: MediaTek, Samsung, Fujitsu, Ericsson, Nokia/NSB, Apple, ZTE, OPPO, vivo, Intel, Qualcomm, LG, CATT, Xiaomi, Huawei/HiSi, Spreadtrum, NTT DOCOMO, NEC, Google, CMCC, AT&T, Sharp. 

Not support: 

	1.3.1
	Question: Share your view (preference) re the support of permutations for the agreed supported combinations of {Ln}:
· Alt1. No support of permutations
· Alt2. Support all the permutations

	[bookmark: _Hlk128062296]NTRP
	{Ln} combination

	[bookmark: _Hlk128062270]1
(# combos = 3)
	{2}

	
	{4}

	
	{6} (analogous to legacy, only for total # ports =32, rank 1-2, R=1

	2
(# combos = 3 vs 4)
	{2,2}

	
	{2,4}, [{4,2}]

	
	{4,4}

	3
(# combos = 3 vs 5)
	{2,2,2}

	
	{2,2,4} [and its other permutations (2,4,2), (4,2,2)]

	
	{4,4,4}

	4
(# combos = 4 vs 12)
	{2,2,2,2}

	
	{2,2,2,4} [and its other permutations (2,2,4,2), (2,4,2,2), (4,2,2,2)]

	
	{2,2,4,4} [and its other permutations (2,4,2,4), (4,2,2,4), (2,4,4,2), (4,4,2,2), (4,2,4,2)]

	
	{4,4,4,4}





Proposal 1.C.1: On the Type-II codebook refinement for CJT mTRP, for Rel-16-based refinement, regarding the list of supported combinations of {Ln}, only support the following additional combinations:

	NTRP
	{Ln} combination

	2
	{4,2}

	3
	{2,4,2}, {4,2,2}




FL Note: The above proposal was agreed offline

	Support/fine: Ericsson, Samsung, vivo, Xiaomi, Nokia/NSB, MediaTek, Huawei/HiSi, Lenovo, Intel, CMCC, Qualcomm, Google, Fujitsu, ZTE, AT&T, OPPO

	1.3.2
	Conclusion: On the Parameter Combination of Type-II codebook refinement for CJT mTRP, there is no consensus on adding a new (not previously agreed) codebook parameter, as well as replacing the legacy parameter L with a new (not previously agreed) parameter.
· Note: Since dynamic {Ln} selection was agreed, this implies that the list of supported {Ln} combinations will be discussed separately from the list of supported {pv,} combinations
· FFS: Whether/how the list of supported {Ln} combinations can be linked with the list of supported {pv,} combinations without introducing a new (not previously agreed) codebook parameter, e.g. via some UE capability 

Question: Share your view on whether/how the agreed tables for FD compression parameters {pv,} and {Ln} combinations should be linked without introducing a new (not previously agreed) codebook parameter
· Based on the previous discussion, adding a new codebook parameter such as LTOT or LMAX is not aligned with the spirit of the compromise in RAN1#111. While this could be used as a principle to decide the linking between the two tables, sorry, I will not entertain a proposal to add a new parameter

Proposal 1.C.2: On the Parameter Combination of Type-II codebook refinement for CJT mTRP, support linkage between the list of supported {Ln} combinations and list of supported {pv,} combinations via pairing each combination for {pv,} with at least one combination for {Ln}, for each NTRP value.
· FFS (by RAN1#112bis-e): The exact list of supported pairs/linkage, or restriction of {Ln} when paired to each of {pv,}
· FFS (by RAN1#112bis-e): Configuration signalling for indicating the linkage
· Note: While no additional codebook parameter will be introduced, the total number of SD basis vectors across CSI-RS resources can still be used as a criterion for choosing the supported pairs/linkage


FL Note: Companies see the need for pairing/linking to reduce the total # combinations that a UE needs to support and test (not so much about RRC configuration). Linkage doesn’t require introduction of a new codebook parameter. 

	Support/fine: Google, Intel, Fujitsu, Ericsson, Samsung, Spreadtrum, LG, Huawei/HiSi, NEC, CMCC, AT&T, MediaTek, OPPO, ZTE

Not support:

	
	
	



Table 1B Type II CJT: summary of observation from SLS
	Company
	SLS results

	
	Issue #
	Metric
	Observation

	Huawei/HiSi
	1.2
	Mean UPT Gain vs overhead, 5% UPT Gain vs overhead
	Alt2/3 outperforms Alt1 with about 2~4% gain at mean UPT and up to 8% gain at 5% UPT.

	
	1.1
	Mean UPT Gain vs overhead, 5% UPT Gain vs overhead
	For inter-site CJT with large inter-site distance, Alt 3 (Cgroup,amp=2N) has better performance compared to Alt1 (Cgroup,amp=2). (2% mean UPT gain)

	ZTE
	1.2
	Avg UPT gain vs overhead, cell-edge UPT gain vs overhead
	It can be observed the average and cell-edge UPT gains of Alt2 (and Alt3) over Alt1 while considering report overhead. (1% avg UPT gain)

	
	1.1
	Avg UPT gain vs overhead, cell-edge UPT gain vs overhead
	We observe that 0.2%~1.2% mean UPT gain and 2.2%~12.1% cell edge UE gain can be achieved using Alt 3 compared with Alt1

	vivo
	1.1
	Mean SE vs payload (FULL BUFFER traffic)
	[bookmark: _Ref118709558]Alt3 shows a negligible performance improvement over Alt1 for the scenario with 500m ISD and for the high payload case of the scenario with 200m ISD.

[bookmark: _Ref118709560]Combining the payload and the SE gain, Alt1 outperforms Alt 3.


	
	1.2
	Mean SE vs payload (FULL BUFFER traffic)
	[bookmark: _Ref127549836]There are several observations shown below for Mode 1 Wf selection schemes,
· Alt 1 has slightly lower performance compared to Alt2 and Alt3 especially in high-payload region
· Performance difference among the alternatives is small.
· Layer-common Alt 1 has slightly lower performance compared to layer-specific Alt 1.
No performance gain can be observed by introducing O3 for Alt 1 Wf selection in Mode 1.

	Samsung
	1.2
	Average UPT gain vs overhead
	· Mode 1 with Alt 2 per-TRP SVD (the advocated lower complexity benefit for Alt2) incurs ~4% UPT loss (for the same PMI overhead) over Mode 2. 
· Overall, Mode 2 and Mode 1 with Alt 1 and Alt 2 using joint-SVD operation yield similar performance. 
· Mode 1 with Alt 2 needs additional UE processing to find per-TRP FD basis vectors for the case of joint-SVD operation, compared to Mode 2 or Mode 1 with Alt 1 – thereby resulting in higher UE complexity
· With TRP-common , Mode 1 Alt1 performs slightly better than Alt2, and Mode 1 Alt 1 and Mode 2 perform similarly. 
· With TRP-specific  (additional spec impact to be needed), the performance of the both Mode 1 Alt1 and Alt2 can be improved and they yield a small gain (~2% average UPT gain) over Mode 2. Regardless, Mode1 Alt1 and Alt2 perform similarly.  

	
	1.1
	Average UPT gain vs overhead
	· There is no benefit of Alt3 over Alt1 shown in our SLS results for both mode 1 and mode 2 cases even in the inter-site inter-cell scenarios.

	Qualcomm
	1.2
	Average throughput gain, cell-edge throughput gain,
	For Type-II-CJT, mode-2 and mode-1 CB Alt2/3 have similar performance, while mode-1 CB Alt1 can have performance loss at smaller number of selected FD bases (M).

	MediaTek
	1.2
	Avg UPT Gain
	At low to medium ISDs (500m), Alt 2 does not provide any performance benefit over Alt 1. This is because, post SVD of mTRP channel, Alt 1 can better select a common FD basis set for coherent transmission, while Alt 2 favours individual TRP precoders to be better by TRP specific FD basis selection, thereby suffering in coherent transmission performance. As the ISD becomes larger, it becomes more probable for a UE to be served by a single dominant TRP, so that Alt 2 gives a slightly better performance than Alt 1 in certain limited parameter combinations.
· Considering UE implementation, feedback overhead, and commonality with Mode 2, Alt 1 is a preferred choice for Mode 1 codebook FD bases selection
· FD bases selection Alt 2 does not provide a consistent performance benefit over Alt 1, even in high ISD scenarios.

	
	1.1
	Avg UPT Gain
	Quantization Alt 3 does not provide consistent performance benefit over Alt 1, even in high ISD scenarios.

	Nokia
	1.2
	Mean UE SE, Cell-edge SE
	In terms of throughput performance, Alt 1 shows about 1.3% and 3.5% gain in mean and cell edge throughput, respectively, over Alt 2/Alt 3, when using integer offsets, i.e., no oversampling. This gain increases significantly with fractional offsets, i.e., with oversampling, and is about 19% and 47% in mean and cell edge throughput, respectively, with an oversampling factor . 

	
	
	
	



Table 1E Type II CJT: List of UCI parameters (to date)
Rel-16 based: UCI parameter list
	Parameter
	UCI
	Details/description
	Status

	# NZ coefficients
	Part 1
	RI ({1,…, RIMAX}) and KNZ,TOT (the total number of non-zero coefficients summed across all the layers and all N CSI-RS resources, where KNZ,TOT {1,2,…, 2K0} are reported in UCI part 1 
	Complete

	Wideband CQI
	Part 1
	Same as R15
	Complete

	Subband CQI
	Part 1
	Same as R15
	Complete

	CSI-RS resource selection bitmap
	Part 1
	NTRP-bit bitmap to indicate the UE recommendation of N CSI-RS resources
· Non-existent if the value of N is RRC-configured to NTRP
	Complete

	Indication of number of SD basis vectors {L1, …, LNTRP}
	Part 1
	UE recommendation selecting one of the NL RRC-configured value combinations (-bit indicator)
· Non-existent if NL=1 
	Complete

	N Bitmap(s) per layer
	Part 2
	RI=1-2: for layer l and CSI-RS resource n, size-
For RI=3-4, bitmaps, each with size-2Mi (i=0,1,…, RI-1, where I denotes the i-th layer and n denotes the n-th CSI-RS resource) are reported in UCI part 2
	Complete

	Strongest coefficient indicator (SCI)
	Part 2
	RI=1: A -bit indicator for the strongest coefficient index 
RI>1: See Table below
	Complete

	SD basis subset selection indicator for each of the N CSI-RS resources
	Part 2
	SD basis subset selection indicator is a -bit indicator for n=0,1,…,N–1. Details follow Rel.15
	Complete

	FD basis subset selection indicator
	Part 2
	Mode-1: TBD (down-selection from 3 alternatives)

Mode-2: See Table below
	Mode-1 TBD
Mode-2 complete

	LC coefficients: phase
	Part 2
	Quantized independently across layers 
	Complete

	LC coefficients: amplitude
	Part 2
	Alt1 (agreed): Quantized independently across layers (including a reference amplitude for weaker polarization, for each layer)

Alt3 (WA): Quantized independently across layers (including 2N-1 reference amplitudes for 2N-1 (polarization, CSI-RS resource) pairs excluding the pair of (polarization, CSI-RS resource) associated with the SCI, for each layer)
	WA on Alt3 support needs to be confirmed

	SD oversampling (rotation) factor q1, q2 
	Part 2
	Values of q1,n, q2,n follow Rel.15, reported per CSI RS resource 
	Complete



	SCI and FD basis subset selection indicator

	SCI for RI>1
	Per-layer SCI defined across N CSI-RS resources, where  is a –bit () indicator. The location (index) of the strongest LC coefficient for layer  before index remapping is  , , and  is not reported

	Index remapping
	For layer , the index  of each nonzero LC coefficient  is remapped with respect to  to  such that . The FD basis index  associated to each nonzero LC coefficient  is remapped with respect to  to  such that . The sets  and  are reported.
Informative note (for the purpose of reference procedure):
The index  of nonzero LC coefficients is remapped as . The codebook index associated with nonzero LC coefficient index  is remapped as . 

	Combinatorial indicator for 
	 bits 

	Combinatorial indicator for 
	 bits 

	
	

Reported in UCI part 2, ,  bits



Rel-17 based: UCI parameter list
	Parameter
	UCI
	Details/description
	Status

	# NZ coefficients
	Part 1
	RI ({1,…, RIMAX}) and KNZ,TOT (the total number of non-zero coefficients summed across all the layers and all N CSI-RS resources, where KNZ,TOT {1,2,…, 2K0} are reported in UCI part 1 
	Complete

	Wideband CQI
	Part 1
	Same as R15
	Complete

	Subband CQI
	Part 1
	Same as R15
	Complete

	CSI-RS resource selection bitmap
	Part 1
	NTRP-bit bitmap to indicate the UE recommendation of N CSI-RS resources
· Non-existent if the value of N is RRC-configured to NTRP
	Complete

	Indication of number of SD basis vectors {L1, …, LNTRP}, where Ln=alphan*PCSI-RS/2
	Part 1
	UE recommendation selecting one of the NL RRC-configured value combinations (-bit indicator)
· Non-existent if NL=1 
	Complete

	N Bitmap(s) per layer
	Part 2
	For layer l and CSI-RS resource n, size-, or ( where )
	Complete

	Strongest coefficient indicator (SCI)
	Part 2
	For layer l: A -bit indicator for the strongest coefficient index
	Complete

	SD basis subset selection indicator for each of the N CSI-RS resources
	Part 2
	SD basis subset selection indicator is a -bit indicator for n=0,1,…,N–1, where Ln=alphan*PCSI-RS/2. Details follow Rel.15
	Complete

	FD basis subset selection indicator
	Part 2
	Mode-1: TBD (down-selection from 3 alternatives)

Mode-2: a  bit indicator only if N>M=2, where  is configured with the higher-layer parameter valueOfN, when .
	Mode-1 TBD
Mode-2 complete

	LC coefficients: phase
	Part 2
	Quantized independently across layers 
	Complete

	LC coefficients: amplitude
	Part 2
	Alt1 (agreed): Quantized independently across layers (including a reference amplitude for weaker polarization, for each layer)

Alt3 (WA): Quantized independently across layers (including 2N-1 reference amplitudes for 2N-1 (polarization, CSI-RS resource) pairs excluding the pair of (polarization, CSI-RS resource) associated with the SCI, for each layer)
	WA on Alt3 support needs to be confirmed



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 1A

	Samsung
	Issue 1.3.1
We prefer Alt 1. We think permutations are just a matter of CSI-RS resource indices, and it can be handled by NW. If permutations are needed, NW can do this by permutating CSI-RS resource indices.

Issue 1.3.2
Since we agreed not to introduce a new codebook parameter, we think it is enough to just define a link/mapping between index or indices (e.g. which RRC parameter say LnCombination can take) indicating one or multiple {Ln} combinations from {Ln} table and (pv, beta) combination. Also, determining how to link {Ln} combination and (pv, beta) is not straightforward/clear using existing codebook parameters but it requires further SLS study to find best linking indices once two tables {Ln} and (pv,beta) are finalized. 
   

	Apple
	Issue 1.3.1
Permutation may not be needed. But different number of 4s’ can be included 

Issue 1.3.2
It can be separated by the number of 4s’

	Qualcomm
	Issue 1.3.1
We prefer Alt 2.
Similar as the motivation of UE-reported choice of a specific -combination, each TRP’s Ln should be according to UE measurement, e.g. {4,2,2} certainly differs from {2,4,2} regarding multi-path propagation.
This issue of network-determined “permutation” here is a little similar as network-determined  (i.e. NL=1). Probably SRS is needed for network to do such determination. However, not every DL CC has its associated UL for SRS transmission, e.g. typical CA case has more DL CCs.

Issue 1.3.2
No intention to introduce the non-agreed Ltot or Lmax, but anyway the value of  is essential to total overhead, since NZC total is determined by , whose quantization takes the majority overhead
Therefore, if we want to maintain a reasonable feedback overhead (e.g. no exceeding 1000 bits), it is natural to link  table to  table based on  or , rather than to scan all  combinations

	Lenovo
	Issue 1.1:
Support to keep WA

Issue 1.2:
Support Alt-2 with independent FD basis selection. We already have mode-2 supported for common FD basis, no need to restrict FD basis selection for mode-1. The reduction in overhead of Alt-1 over Alt-2 is not significant w.r.t. overall CSI overhead

	ZTE
	Issue 1.3.1: We slightly prefer Alt1, considering that either way, from gNB perspective, the order of CSI-RS resources in a set can be configured accordingly for accommodating the significant TRPs (i.e., mapping to Ln having a larger value in the set).
Then, a short comment: for the case of NTRP=1, i.e., sTRP, the TRP-selection mechanism from UE side (i.e., NTRP-bit bitmap) should be precluded, right? It seems that using bitmap of NTRP=1-bit does not make sense. It may also relevant to the row in Table 1E, ‘CSI-RS resource selection bitmap’.

Issue 1.3.2: We recommend to use an explicit RRC parameter for achieving the mapping. 


	Xiaomi
	Issue 1.3.2
The straightforward way to link the {pv,} and {Ln} can be that replace {Ln} by  {NTRP, combination ID} or just  replace {Ln} by each combination.

	Ericsson
	Issue 1.3.2
Each {Ln} combination in the NL combinations will likely require one of the {pv, beta} combination.  Hence, a more straightforward approach is to let gNB indicate one {pv, beta} combination for each {Ln} combination.


	MediaTek
	Issue 1.3.1: We perefer Alt. 1 , i.e., no support for permutations. We don’t think this extra flexibility is needed, since gNB can associate/arrange CSI-RS to TRP such that it can map to their desired Ln value. 
Issue 1.3.2: Agree with the proposal by Ericsson.


	NTT DOCOMO
	Issue 1.3.1
We prefer Alt 2 and we share similar view as QC.

Issue 1.3.2
We understand not to introduce new parameter.
But when determining the supported combination between {pv, beta} and {Ln}, we think at least Lmax can be a metric to make the decision.

	Mod V12
	Added proposals 1.C.1 (based on offline consensus) and 1.C.2 (based on inputs so far)


	Google
	Proposal 1.C.1/2
OK with both proposals.


	Intel 
	Issue 1.3.2
Regarding the question – in our view pair {pv, beta} can be configured per each {Ln} configured by the gNB. 
So, we are fine with Proposal 1.C.2. Also, we prefer to remove the FFS since we don’t need to specify/discusss list of supported combinations of {Ln} and {pv, beta}.
[Mod: FFS is still needed to determine which out of 16x6 = 96 pairs are supported. Please check my comment to NEC]
One general comment for that discussion is that even if LMAX and LTOT are not agreed now, it doesn’t mean that we can’t discuss it further (e.g. for UE capability).
[Mod: Yes, your understanding is correct. It is open for UE capability]


	NEC
	Proposal 1.C.1
Support the offline consensus.
Proposal 1.C.2
Generally fine with the proposal, just one minor thing, whether the linkage is between “supported” combination candidates or between the “configured” combinations? Based on current discussion, we think it to be linkage between configured combinations. In addition, we also share similar view with QC that the number of selected TRPs may also be an aspect for linkage. So we suggest
Updated Proposal 1.C.2: On the Parameter Combination of Type-II codebook refinement for CJT mTRP, support linkage between the list of configured {Ln} combinations and list of configured {pv,} combinations via pairing each combination for {pv,} with at least one combination for {Ln}, for each NTRP or N value.
· FFS (by RAN1#112bis-e): The exact list of supported pairs/linkage
· Note: While no additional codebook parameter will be introduced, the total number of SD basis vectors across CSI-RS resources can still be used as a criterion for choosing the supported pairs/linkage
[Mod: The proposal is to discuss which pairing is supported to reduce the number of combinations – currently 6 (FD) x 16 (Ln) = 96. 
So it is not about configuration, but about supported/allowed linkage. As some companies mentioned, the purpose is to find a replacement on the influence of L in Parameter Combination.
As an example, combinations 1-4 in FD table (pv,beta) can only be linked with the upper parts of the Ln table. ]


	Fujitsu
	Proposal 1.C.1
Support in principle. We just have one question for the current achieved conclusions. For example, if gNB configuration NTRP=2 and NL=2 for {2,4} and {4,4} then UE selects TRP#2, UE must configured L=4 for TRP#2, right? Besides, even though NL=4 for more possible combination, L=6 will be never selected if UE only selects one TRP.
[Mod: This is one possibility. We will discuss this in the next meeting]
 If so, it has much restriction on the number of SD beams selection when the number of TRP selected by UE is small than NTRP.  Therefore, the further study is needed when the number of TRP selected by UE is small than NTRP, especially for only one TRP selected by UE.
Proposal 1.C.2
Support.


	Mod V17
	No change. Please check my response to NEC to avoid misunderstanding of the intention of proposal 1.C.2

	AT&T
	Issue 1.3.1: Support Alt2
Per our understanding, Alt1 can use a single {Ln} combination to compromise the various permutations of {Ln}.  For example, the gNB configuration of {2,2,4} will quantize a UE-preferred {Ln} of (2,4,2) or (4,2,2) to {2,2,4}, is our understanding is correct? 
In the UE TRP selection, Alt1 may impose a restriction on the SD basis selection as the SD basis selection needs to be selected in accordance with a particular combination which may not provide the correct characterization of the spatial channel & expected MU mutual interference. On the other hand, Alt2 gives more flexibility to UE by offering all the permutations of the number of selected spatial beams and providing better resolution for channel characterization. 

Issue 1.3.2
Agree with QC and the intention here is to link between the {Ln}and the β/pv tables to optimize the overhead. Basically, rather than associating each index of {Ln} combination with all candidates of β/pv values, we can use one of  to link between the two tables.

Issue 1.2: Proposal 1.B.1
We support Alt1 (1st preference) and Alt2 (2nd preference).


	Huawei, Hisilicon
	Issue 1.1:
We can be flexible on reverting the WA.

Issue 1.3.1:
We prefer Alt2 and share similar view with Qualcomm. For Alt1, gNB can only determine the permutation based on some large-scale channel properties such as RSRP reported by UE, which may not reflect the channel spatial property well. It’s reasonable for UE to determine specific {Ln} combination based on the difference of spatial sparsity and channel quality across TRPs.

And we believe Ln=6 should also be included for NTRP={2, 3, 4}. It is Ltot which affects both UE complexity and total NNZC which takes the majority overhead, instead of Ln. For example, {6,2,2} with Ltot=10 can have lower UE complexity and feedback overhead than {4,4,4} with Ltot =12. Hence, we propose to add at least {6,2}, {6,4,2} and {6,4,4,2} and their permutations into the {Ln} combination table. There combinations don’t exceed the maximum  of current {Ln} combination for each NTRP.
[Mod: Understood but we had a compromise proposal offline and that’s the best we can do since some companies have concern on adding all the permutations]

Issue 1.3.2
Regarding the linkage between {Ln} combination and {pv, }, using the Lmax or Ltot  where  is a better way since  is proportional to the overhead for reporting NZCs, and can help control the overhead with an acceptable range while guaranteeing the performance of CJT. It does not mean to introduce a new codebook parameter, just for linkage. For example, each {pv, } corresponds to one Lmax, the {pv, } can only be configured when the configured NL {Ln} combination satisfy .
[Mod: See proposal 1.C.2 which should address your comment]


	Huawei, HiSilicon
(parameter combinations for Rel-17 based enhancement)
	
For Rel-16-based CJT codebook, for a given {Ln} combination, different numbers of ports share similar overhead. However, for Rel-17-based CJT codebook, similar to legacy, , therefore, for given {} combination, the {Ln} values depend on  whose value can from 4 to 32 ports. And it is  which determine most part of the overhead, other than the specific {}. It is difficult and complex to predefine a {} combination table suitable for all  values while considering the total overhead limitation. In addition, for parameter combination configuration restrictions for legacy Rel-17 than Rel-16, e.g.    cannot be configured when . It is more complex to discuss on {} combinations compared with Rel-16-based enhancement. It is more reasonable that gNB can configure the NL{} combinations from {½,¾,1} within the  restriction for Rel-17-based enhancement.
Based on above analysis, we have following proposal.

Proposal X.1: On the Type-II codebook refinement for CJT mTRP, support NL combinations of {αn} are gNB-configured via higher-layer (RRC) signalling for the higher-layer-configured value of NTRP, where each of αn is selected from candidate values set {½,¾,1}.
FFS: The maximum restriction of .

Proposal Y: On the Rel-17-based Type-II codebook refinement for CJT mTRP, support at least the following combinations of {M,} from where the value of { M,} is gNB-configured via higher-layer (RRC) signalling:

	M
	

	1
 
	½ 

	
	¾

	
	1

	2
	½

	
	¾



Another option on {} combinations is to give a table of combinations as that for Rel-16. Some further discussion of restriction may be needed later.

Proposal X.2: On the Type-II codebook refinement for CJT mTRP, support at least the following combinations of {αn} for the higher-layer-configured value of NTRP:
· FFS: whether restrictions for {αn} combination configuration is need, e.g. considering Pcsi-rs.

	NTRP
	{αn } combination

	1
	{½}

	
	{¾}

	
	{1} 

	2
	{½,¾}, {¾, ½}

	
	{¾, ¾}

	
	{¾,1}, {1, ¾}

	
	{1,1}

	3
	{½,½,½}

	
	{½,½,¾} [and its other permutations]

	
	{½,½,1} [and its other permutations]

	
	{½,¾,¾} [and its other permutations]

	
	{¾,¾,1} [and its other permutations]

	
	{¾,1,1} [and its other permutations]

	
	{1,1,1}

	4
	{½,½,½,½}

	
	{½,½,¾, ¾} [and its other permutations]

	
	{½,¾,¾,¾} [and its other permutations]

	
	{¾,¾,¾,¾}

	
	{¾,¾,1,1} [and its other permutations]



[Mod: Thanks, let’s see what other companies say]


	Spreadtrum
	Proposal 1.C.2: Support the proposal.

	LG
	Proposal 1.C.2
Support. We have similar understanding with QC and ATT.


	Ericsson
	We are fine with Proposal 1.C.2 from FL.

	Mod V23
	No change in proposals

	Huawei, HiSilicon
	We are fine with the proposals 1.C.1 and 1.C.2.
[Mod: Thanks for your understanding]

	Mod V25
	No change in proposals

	Samsung
	Proposals 1.C.1: OK for progress
proposals 1.C.2: OK

On adding {Ln} combination including 6 for, we don’t support due to the following reasons: 
· High UE computational complexity to handle large  for TRP(s), compared to  regardless of the total number of SD vectors across TRPs. This has been discussed already in Rel-16 and it is optional in Rel-16.   
· In our SLS results, we have seen a trend that  combination including  performs worse than   other combinations having only  under the same total number of SD vectors across TRPs. So, we don’t see any rationale on having { combination including  from both of the performance and complexity perspectives. 
[Mod: Thanks. Note that Huawei has noted they are fine with 1.C.1 and Qualcomm’s comment was before the offline session.]
On Rel-17-based parameter combination, we have the understanding to pursue a simple extension from R16-based CJT parameter combination based on the previous discussion/agreements. 
· The suggestion on  from HW looks simple, and we are also OK with this if the restriction of  for 4th and 5th combinations is added, in order to avoid huge overhead and additional UE processing.
· However, on {, we don’t think  is needed for restriction since similar to R16-based CJT discussion, sum version of restriction should be at most UE-capability and we also should not introduce a new parameter. 
· We rather suggest to define a simple map from the supported value of  to  to generate  combinations for R17-based CJT, e.g., using the legacy relation between  and , i.e.,   for a given  and . This can be a way to not allow large # of ports selection (such as 16), guaranteeing no large overhead.
[Mod: We will target Thu endorsement for this – please discuss among those opinionated]

	Mod V27
	No change

	NEC
	Proposal 1.C.2
@Mod. Thank you for the clarification. We are fine with the proposal. So configuration of linked Ln and {pv, beta} can be discussed in next meeting. 

	ZTE
	Proposal 1.C.1: Support
Proposal 1.C.2: If going with this way, one question: does it means that we need to review the pair again by SLS evaluation? There are too many combination pairs (– currently 6 (FD) x 16 (Ln) = 96) and simulation workload should be too huge! The only possible way is to provide some restriction as what we did for pv= {½,, ½, ½, ½}. It is the reason why we prefer to have RRC level association (up to gNB implementation).

Based on above we have the following modification suggestion:

Proposal 1.C.2: On the Parameter Combination of Type-II codebook refinement for CJT mTRP, support linkage between the list of supported {Ln} combinations and list of supported {pv,} combinations via pairing each combination for {pv,} with at least one combination for {Ln}, for each NTRP value.
· FFS (by RAN1#112bis-e): The exact list of supported pairs/linkage, or restriction of {Ln} when paired to each of {pv,}
· FFS (by RAN1#112bis-e): Configuration signalling for indicating the linkage
· Note: While no additional codebook parameter will be introduced, the total number of SD basis vectors across CSI-RS resources can still be used as a criterion for choosing the supported pairs/linkage
[Mod: OK]

On Rel-17-based parameter combination, we still need some time for fully review. But, a short comment, it seems that there are a little bit more combination for {αn } combination. Any intention before that?

 

	CMCC
	Proposal 1.C.1: Support. It’s a good compromise.

Proposal 1.C.2: Support. The linkage is used to control overall PMI overhead and the specific pair combinations choosing can be discussed later, like what we did for {Ln} and {pv, beta}.


	Vivo
	Issue 1.3.2
We generally think linkage is not needed as these two RRC parameters can be configured separately. However, we understand the motivation as the total number of combinations is 96, which looks a bit large.
To understand Proposal 1.C.2 better, does it mean we will have a third table defined in specification which contains the pair of CB combination and Ln combination? Further, the in the final RRC parameters, we don’t have Ln configuration and legacy codebook combination parameter, but we only have a new RRC parameter which selects a pair in this third table? Hence essentially, we replace the legacy codebook combination parameter with a new “codebook combination” parameter?
[Mod: How this is done exactly is RRC details (RAN2) and whether a 3rd table is needed is up to the 214 editor. Regardless your understanding re what to be configured is correct. Still there are different ways (e.g. configuration can still include Ln and FD parameters, but 331 specifies what is allowed.) Again this pertains to RRC/331 details.]


	AT&T
	Proposal 1.C.1: we are fine even we think it is important to have better spatial resolution for the NTRP=4..

Proposal 1.C.2: 
Since the investigations and SLS simulations will decide the linkage criterion, we do not think there is no need for the note at the bottom of Proposal 1.C.2, therefore we suggest to remove the last note

Proposal 1.C.2: On the Parameter Combination of Type-II codebook refinement for CJT mTRP, support linkage between the list of supported {Ln} combinations and list of supported {pv,} combinations via pairing each combination for {pv,} with at least one combination for {Ln}, for each NTRP value.
· FFS (by RAN1#112bis-e): The exact list of supported pairs/linkage
· Note: While no additional codebook parameter will be introduced, the total number of SD basis vectors across CSI-RS resources can still be used as a criterion for choosing the supported pairs/linkage
[Mod: Thanks, it doesn’t harm to keep this note since it is valid and addresses the comments from a few other Ltot/max proponents]


	MediaTek
	Proposal 1.C.1: Support offline consensus. 
Proposal 1.C.2: Support

Regarding Huawei proposal for R17 Parameter combination, we would like to differ this discussion to after R16 enhacments completion. However, for Rel-17 based enhancement, we want to clarify whether the port selection matrix W_1 will be block diagonal in terms of the number of TRPs, or just follow the Rel-17 port selection matrix with the block diagonal only in terms of polarizations. Since the gNB would jointly (coherently) beamform the CSI-RS from all the cooperating TRPs, we think that it is hard for the UE to distinguish which beamformed CSI-RS ports are from which TRP.
The block diagonal W_1 in terms of number of TRPs would assume that each TRP beamforms CSI-RS on it’s own, and it would lead to specifying gNB behaviour (which should not be the case). Also, such per-TRP beamformed CSI-RS would not be favourable to a coherent joint transmission from all TRPs.
Since a jointly beamformed CSI-RS makes more sense, we think that Rel-18 port selection matrix could just follow Rel-17, and a single α parameter would be enough.

	OPPO
	Proposal 1.C.1: Support it as compromise.
Proposal 1.C.2: Support the proposal with the Note, which makes it clear. 


	Nokia/NSB
	Proposal 1.C.1
ok

Proposal 1.C.2
Support.

Proposal X.1
Because in legacy  and , I think the extension should be per CSI-RS resource, i.e.:  with 

Proposal X.2
The number of combinations looks too large, considering that, after linking the  table to the  table, the total number of parameter combinations should be limited, in our view, to about 8

	Mod V37
	Small edit 1.C.2 per ZTE



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

Table 3A Summary: issue 2
	#
	Issue
	Companies’ views

	2.1
	[109-e] Agreement
The work scope of Type-II codebook refinement for high/medium velocities includes refinement of the following codebooks, based on a common design framework:
· Rel-16 eType-II regular codebook
· Rel-17 FeType-II port selection (PS) codebook
FFS: Whether to prioritize/down-select from the two

Proposal 2.A: The Rel-18 Type-II codebook refinement for high/medium velocities comprises refinement of the following codebooks:
· Refinement of the Rel-16 eType-II regular codebook
· Refinement of the Rel-17 FeType-II port selection (PS) codebook, based on the same design details as the Refinement of the Rel-16 eType-II regular codebook, except for the supported set of parameter combinations
· Time-/Doppler-domain reciprocity is not assumed


Conclusion 2.A.2: For the Rel-18 Type-II codebook refinement for high/medium velocities, there is no consensus on supporting the refinement based on the Rel-17 FeType-II port selection (PS) codebook. Therefore, only the refinement based on the Rel-16 eType-II regular codebook is supported.

FL Note: This proposal has been discussed since RAN1#110 and needs conclusion. Since many companies voice concern on supporting the refinement based on Rel-17 FeType-II PS, conclusion 2.A.2, merely stating the fact, is inevitable.

	Down-select to only Rel-16 eType-II or Rel-16 with higher priority:  Apple, DOCOMO, MediaTek, ZTE, NEC, Xiaomi, Samsung, Lenovo, Intel (if Rel-17, no DD reciprocity), Xiaomi. Qualcomm, Apple, DOCOMO, Ericsson, Nokia/NSB, LG, Spreadtrum, CMCC, vivo, OPPO, Google, Sharp, Sony, 

Proposal 2.A:
· Support/fine: Huawei/HiSi, Fraunhofer IIS/HHI
· Concern on Rel-17: vivo, LG, NTT DOCOMO, Spreadtrum, Qualcomm, Lenovo, Nokia/NSB, OPPO, Google, Xiaomi,


	[bookmark: _Hlk127656417]2.2.1
	Proposal 2.B.2: For the Rel-18 Type-II codebook refinement for high/medium velocities, CQI is defined per legacy CQI definition (ensuring at most 10% BLER) within the slot(s) which a CQI is associated with.

FL Note: This proposal was agreed offline

	Support/fine: Apple, vivo, Samsung, Intel, MediaTek, Lenovo, Qualcomm, Xiaomi, Ericsson, Google, NEC, Nokia/NSB, Fujitsu, CMCC, 



	2.2.2
	Agreement: For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the time instance and/or PMI(s) in which a CQI is associated with, given the CSI reporting window WCSI (in slots), as well as the number of CQIs (=X) in one sub-band and one CSI reporting instance, support only the following:
· Basic feature: X=1 and the CQI is associated with the first/earliest slot of the CSI reporting window and the first/earliest of the N4 W2 matrices
· Optional features:
· X=1 and the CQI is associated with:
· the first/earliest slot of the CSI reporting window (slot l) and the first/earliest of the N4 W2 matrices, and 
· the last slot of the CSI reporting window (slot l+WCSI–1) and the N4-thW2 matrix
· X=2 and
· The 1st CQI is associated with the first/earliest slot of the CSI reporting window (slot l) and the first/earliest of the N4 W2 matrices, and 
· The 2nd CQI is associated with the middle slot of the CSI reporting window (slot l+WCSI/2) and the (N4 /2)-thW2 matrix
· FFS: Whether/how to include CQI overhead reduction for X=2


Question: Share your view on whether/how CQI overhead can be reduced for X=2

Need to reduce (in addition to legacy subband differential CQI): Lenovo (2nd wideband CQI in X=2 uses differential), Ericsson (same as Lenovo), Intel (no 2nd wideband CQI, 2nd subband CQI uses 1st wideband CQI as a reference), Google (same as Lenovo), NEC (same as Lenovo), LG, Huawei/HiSI (same as Lenovo), ZTE (same as Intel), CMCC, OPPO

No need to reduce further (legacy subband differential CQI is already sufficient): Apple, Samsung, Intel (as baseline solution), Spreadtrum, vivo, Nokia/NSB, 


	2.3
	CF. Table 3C on DD basis selection indicator 

Proposal 2.C.1: For the Type-II codebook refinement for high/medium velocities, for N4>2 and Q=2, the selection of Q out of N4 DD basis vectors is indicated by a -bit indicator in CSI part 2
· Analogous to FD basis selection, DD basis index 0 (representing DC) is always selected.  
FL Note: This is a simple extension of FD basis selection in Rel-16 eType-II codebook (when N3<19)

	Support/fine: Lenovo, NTT DOCOMO, CATT, Spreadtrum, Samsung, MediaTek, Apple, ZTE, Google, Qualcomm, CMCC, Ericsson, Fujitsu, Nokia/NSB, Xiaomi, Sony, Fraunhofer IIS/HHI, NEC, vivo, OPPO, 

Not support: 


	2.5
	CF. Table 3C on bitmap

Proposal 2.E.1: For the Type-II codebook refinement for high/medium velocities, regarding the bitmap(s) for indicating the locations of the NZCs, down-select one from the following alternatives (no later than RAN1#112bis-e): 
· Alt1. Q different 2-dimensional bitmaps where each bitmap reuses the legacy design i.e. the size of the bitmap for each selected DD basis vector is 2LMv 
· Alt3A: A single 2-dimensional bitmap of size  to report the selected  pairs of FD basis vector and DD basis vector and a single 2-dimensional bitmap of size  for indicating the location of the NZCs, where each row corresponds to a selected SD basis vector and each column corresponds to one of the selected  pairs of FD basis vector and DD basis vector.
· Alt4. A bitmap that includes bits associated with the set of {(, ,)} with , where  is the threshold that can be configured by gNB,  ,  and  denotes a reference SD basis index and a reference FD basis index and a reference DD basis index associated with SCI, respectively.
Nokia/NSB, Samsung, vivo, and ZTE raised concerns that, in their understanding, Alt3A violates previous agreements for “Q different two-dimensional bitmaps” and/or common DD basis selection across SD/FD basis pairs and hence, to some extent, objective 1 of the WID.

FL Note: The above proposal has also been discussed OFFLINE [1]. This is the current situation:
· Alt1: Samsung, MediaTek, ZTE, OPPO, Intel, Fujitsu, Apple, LG, CATT, Spreadtrum, Nokia/NSB, Google, CMCC, IDC, NEC (1st) 
· Alt3A: MediaTek, Fraunhofer IIS/HHI, OPPO, Ericsson, Qualcomm, CATT (2nd), Xiaomi, Huawei/HiSi, Lenovo, NEC (2nd) 
· Alt4: vivo
Current observation:
· 7 Tdocs (Huawei, OPPO, Fraunhofer, CATT, Intel, Qualcomm, MediaTek), with largely differing simulation assumptions (traffic models, the use of prediction, parameter values), show that Alt3 significantly reduces NZC bitmap overhead over Alt1 while maintaining small mean UPT loss over Alt1. Meanwhile 1 Tdoc (vivo) shows that Alt4 shows marginal UPT loss while reducing the NZC bitmap overhead. The overall impact of this NZC bitmap overhead reduction on the sole KPI (i.e. gain/loss in UPT vs. total overhead) may still need to be quantified by the proponents. 
· 1 Tdoc (Samsung) show that there is no noticeable difference in UPT vs. total overhead between Alt3 and Alt1.
· It is understood that Alt3 and Alt4 are 2 flavors of optimization over Alt1 by restricting DD basis selection in relation to SD/FD basis selection via NZC coefficient determination
· At least 4 companies (vivo, Samsung, Nokia/NSB) opine that Alt3 violates a previous agreement for common DD basis selection across SD/FD basis-pairs (thereby violating the WID). 
· It is also understood that instead of reducing total overhead via reducing NZC bitmap overhead, selecting lower  values (hence lowering the value of K0) – especially when the worst-case total overhead is anticipated to be large – is viable.

	Support/fine: MediaTek, OPPO, Intel, Fujitsu, Ericsson, Apple, LG, CATT, Spreadtrum, Lenovo, Google, Fraunhofer IIS/HHI, Qualcomm, Xiaomi, NTT DOCOMO, Huawei/HiSi, Fraunhofer IIS/HHI, CMCC, IDC, Sharp, Sony, 

Not support (Alt3A is against previous agreement and WID, should be excluded): vivo, ZTE, Samsung, Nokia/NSB

	2.6
	[112] Conclusion
On the Parameter Combination of Type-II codebook refinement for high/medium velocities, there is no consensus on including another non-UCI Doppler codebook parameter as a variable in the list of supported Parameter Combinations.
· Note: This implies that other non-UCI Doppler codebook parameters will be a part of RRC configuration (either explicit or implicit)


Proposal 2.F.2: On the Type-II codebook refinement for high/medium velocities based on Rel-16 regular eType-II codebook, for the purpose of choosing the supported Parameter Combinations 
· Regarding the codebook parameter pv, in addition to the supported values from the legacy specification, introduce as additional candidate values
· pv =1/8 for v=1,2 (hence 1/16 for v=3,4)
· pv =1/2 for v=1,2,3,4 
· Regarding the codebook parameter , in addition to the supported values from the legacy specification, introduce as an additional candidate value = 1/8
· Regarding the codebook parameter L, the supported values from the legacy specification apply  

FL Notes: Basically following what we had for CJT

	Support/fine: Samsung, NEC, ZTE, CMCC, Nokia/NSB, 

Not support: 


	2.7
	Proposal 2.G.1: On the Type-II codebook refinement for high/medium velocities, regarding UCI omission, down-select between the following three alternatives (by RAN1#112bis-e where q denotes the q-th DD basis vector):
· Alt1. Prio(,l,m,q)=2L. Q.RI.P(m)+Q.RI.l+Q.q 
· Note: This implies that DD basis is designated the highest priority
· Alt2. Prio(,l,m,q)=2L.S(q).RI.N3+2L.RI. P(m)+RI.l+
· Note: This implies that DD basis is designated the lower priority (after FD basis)
· FFS: S(q) maps the index q according to a rule, e.g., S(q)=q, or S(q)=0 if qn corresponds to strongest SCI.
· Alt3. Prio(,l,m,q)=2L.RI.Mv.q + 2L.RI.P(m)+ RI.l +  
· Note: This implies that DD basis is designated the least priority
· Alt4. Prio(,l,m,q)=2L.P(m).RI.Q+2L.RI.S(q)+RI.l+
· Note: This implies that DD basis is designated with lower priority (after SD basis) and higher priority (before FD basis)
· FFS: S(q) maps the index q according to a rule, e.g., S(q)=q, or S(q)=0 if q corresponds to strongest SCI.
FFS: FD permutation P(.) as Rel-16-analogous, or no permutation i.e. P(m)=m
Q=0,…,Q-1

FL Notes: Basically following what we had for CJT but no Alt3 (N/A)

	Support/fine: Samsung, Qualcomm, NEC, ZTE, CMCC, Nokia/NSB, 

Not support: 


	
	
	



Table 3B Type II Doppler: summary of observation from SLS
	Company
	SLS results

	
	Issue #
	Metric
	Observation

	
	
	
	

	Issue # 2.5

	Huawei/HiSi
	bitmap
	SLS: UPT, overhead (separate analysis)
	· Observation 9: With similar performance, Alt 3A, Alt3B, Alt3C has 37.5%, 25% and 25% reduction of bitmap size, respectively, compared with Alt 1 for R16 eTypeII codebook.
· Observation 10: With similar performance, Alt 3A, Alt3B, Alt3C has 62.5%, 17% and 17% reduction of bitmap size, respectively, compared with Alt 1 for R17 FeTypeII codebook

	ZTE
	2K0 constraint
	SLS: UPT vs overhead
	· It can observe that, Alt1b outperforms Alt1a, and the performance gain can be improved with the increase of report overhead
· Alt1a. the number of NZCs is upper bounded per DD basis vectors
· Alt1b. the number of NZCs is upper bounded across all DD basis vectors

	OPPO
	Bitmap
	SLS: UPT vs overhead
	· Observation 2: Alt3A can save 10% overhead without UPT loss for Q=2.

	Vivo
	Bitmap
	SLS: UPT vs overhead
	· [bookmark: _Ref127561773]For NZC bitmap design of Type II Doppler CSI, Alt 4 achieves almost same performance (<1% gap) as Alt 1 with considerable overhead reduction (20-40 bits).

	Fraunhofer IIS/HHI
	Bitmap
	SLS: UPT vs overhead
	· Observation 5: For larger number of SD-DD/SD-FD pairs. Alt 3B/3C results in a similar throughput to that of Alt 1, however with only a minor feedback reduction.
· Observation 6: For L = 4 and M =4, Alt 3A results in 24 bits and 56 bits overhead reduction per layer for Q = 2 and Q = 3 DD components, respectively with performance close to that of Alt 1.

	CATT
	Bitmap
	SLS: UPT vs overhead
	· Based on the simulation results, it is observed that Alt3A has best performance compared with Alt3B and Alt3C under same bitmap overhead
· When , the bitmap overhead of Alt1 is 64bits. The bitmap overhead of Alt3A with  is 40bits which incurs 37.5% overhead reduction, and the average throughput has only 0.58% loss compared with Alt1. Therefore,  is enough for . When , the bitmap overhead of Alt1 is 96bits. The bitmap overhead of Alt3A with  is 60bits which incurs 37.5% overhead reduction, and the average throughput has only 1.3% loss compared with Alt1. Therefore,  can be used when 

	Intel
	Bitmap
	SLS: UPT vs overhead
	Observation 2: 
· Performance degradation of up to 0.8% in average UE throughput and up to 2% for cell-edge UE throughput is observed for Alt3A comparing to Alt1. 
· 48 bits can be saved for configurations with M = 4 and 84 bits for configuration with M = 7 for Alt3A comparing to Alt1

	Samsung
	Bitmap
	SLS: UPT vs overhead
	Observation 14: there is no noticeable difference between Alt1 and Alt3A/3B/3C for the bitmap; 
· Alt1 with lower  value (i.e.,) than legacy can be used to achieve similar performance vs overhead as Alt3A/3B/3C with legacy 
· When compared with Alt1, 
· there is no gain with Alt3A/3B/3C in high overhead regime (>400 bits), and
· there is very small (<1%) gain with Alt3A/3B/3C in low overhead regime (<400 bits)

	Qualcomm
	Bitmap
	SLS: UPT, overhead
	Observation 4: For Type-II-Doppler, 2-stage (2LM+QS)-bit bitmap (Alt3C) achieves same average throughput as 2LMQ-bit 3D bitmap, while overall feedback overhead can be reduced about 5.8% to 9.9% (reduced from 973 bits, to 917 or 877 bits

	Ericsson
	Bitmap
	SLS: UPT, overhead
	Bitmap alternative Alt1 with reporting of only non-empty DD bitmaps is close to Rel-16 Type-II implementation in complexity and is a simpler reporting format

	MediaTek
	Bitmap
	SLS: UPT vs overhead
	Observation 8: NZC indication by Alt 3A/3B can yield the same UPT gain as Alt 1 with 20~30 % feedback overhead saving.



Table 3C Type II Doppler: List of UCI parameters (to date)
Rel-16 based: UCI parameter list
	Parameter
	UCI
	Details/description
	Status

	# NZ coefficients
	Part 1
	RI ({1,…, RIMAX}) and KNZ,TOT (the total number of non-zero coefficients summed across all the Q selected DD basis and across all the layers, are reported in UCI part 1 
	Complete 

	Wideband CQI
	Part 1
	Same as R15
	Complete

	Subband CQI
	Part 1
	Same as R15 for X=1
	Complete for X=1
TBD: format for X=2 

	Q Bitmap(s) per layer
	Part 2
	Details TBD
	Down-select from alts on TBD

	Strongest coefficient indicator (SCI)
	Part 2
	RI=1: A -bit indicator for the strongest coefficient index 
RI>1: See Table 2 above
	Complete 

	SD basis subset selection indicator 
	Part 2
	SD basis subset selection indicator is a -bit indicator. Details follow Rel.15
	Complete

	FD basis subset selection indicator
	Part 2
	Details follow Rel.15 (Table 2 above)
	Complete

	DD basis subset selection indicator (per layer), if N4>1
	Part 2
	Details TBD
	TBD 

	LC coefficients: phase
	Part 2
	Quantized independently across layers
	Complete 


	LC coefficients: amplitude
	Part 2
	Legacy (Rel16) for N4=1, and TBD for N4>1

Quantized independently across layers (including a reference amplitude for weaker polarization, for each layer)
	Complete


	SD oversampling (rotation) factor q1, q2
	Part 2
	Values of q1, q2 follow Rel.15
	Complete



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 3A

	Samsung
	Proposal 2.B,2:
· Since we agreed to 1 or 2 slots for CQI calculation, we should make it clear, as shown in red below.
· Unlike legacy (where CSI reference resource is a slot, hence it was sufficient to condition CQI on PMI), for Doppler, when X=2, we need to clarify/revise the text “CQI is conditioned on PMI in the 214 spec.” For example, each CQI is associated with a window of  slots, however, CQI is conditioned on the precoding matrix associated with the 1st slot of the  slots. 
Proposal 2.B.2: For the Rel-18 Type-II codebook refinement for high/medium velocities, CQI is defined per legacy CQI definition (ensuring at most 10% BLER) within the time instance(s) or slot(s) in which a CQI is associated with,
· Each CQI is associated with a window of  slots, however, CQI calculation is conditioned on the precoding matrix is associated with the 1st slot of the  slots.
[Mod: Discussed offline, the bullet isn’t needed]

Issue 2.2.2
· We can reuse legacy WB + differential SB reporting. Overhead reduction should not incur performance loss, otherwise the purpose of supporting X=2 is lost.
Proposal 2.C.1: since Q=2 is the only supported value, we can simplify as follows.

Proposal 2.C.1: For the Type-II codebook refinement for high/medium velocities, for N4>2 and Q=2>1, the selection of Q out of N4 DD basis vectors is indicated by a -bit indicator in CSI part 2
· Analogous to FD basis selection, DD basis index 0 (representing DC) is always selected.  
[Mod: OK]

Proposal 2.E.1: we repeat out comment that Alt3A is not aligned with previous agreements and WID objective. Besides, most of the proponents of Alt3A showed simulation results only for one parameter combination (e.g. 6) and some of them assumed ideal prediction, which are not very meaningful. Also, it is also unclear whether the measurement overhead has been modelled in their simulations. For proper comparison, we should look at UPT vs overhead for multiple parameter combinations (1-6), under real channel prediction, and including measurement overhead considered in UPT calculation. 



	Apple
	Issue 2.2.1
We are fine with proposal 2.B.2

Issue 2.2.2
No need to reduce overhead for X=2

Issue 2.3
We are fine with proposal 2.C.1

Issue 2.5
We prefer Alt1.


	Qualcomm
	Proposal 2.B.2
Fine with this proposal.
Since we have agreed which slot(s) CQI calculation is based on, it is already clear with no ambiguity b/w gNB and UE. Other things like MCS at a certain slot (regardless of whether it is within, or outside WCSI) can be up to scheduling/implementation.
@Samsung, can you elaborate more regarding any potential impact to associate one-slot-calculated CQI to more slots?

Proposal 2.E.1
According to my reading of Round0 discussions b/w vivo, Fraunhofer, Samsung, MediaTek, and Nokia, regarding whether Alt3A violates a previous agreement, I think it is just a non-essential game of wording: Whether NZC selection is part of basis selection?
If we say Alt3A is not SD&FD-common DD basis selection, the fully-free 3D bitmap (Alt1) certainly is not, either…

	Lenovo
	Issue 2.1:
Support Conclusion 2.A.2

Issue 2.2.1:
Support Proposal 2.B.2

Issue 2.2.2:
We believe this depends on the configured CQI format. 
· For WB CQI format: the second CQI value can reuse legacy sub-band differential CQI 
· For SB CQI format: the second sub-band differential CQI is measured w.r.t. first CQI values
Issue 2.3: 
Agree with Samsung to simplify to 

Issue 2.5:
Support Alt-3A

	ZTE

	Issue 2.2.2: In our views, in order to reducing the overhead of CQI, CQI mapping order in one CSI report should be further studied. In legacy spec, only one CQI is comprised in one CSI report, in which wideband CQI and subband differential CQI with increasing order of subband number are mapping into CSI part 1. 
· For the case of X=2 CQIs, in order to achieve the balance between report overhead and performance, the 1st set of CQI is mapping into CSI part 1 and the 2nd set of CQI is mapping into CSI part 2. Then, WB CQI of first set may be reused for second CQI. 
Issue 2.5: After reviewing comments for other companies, we tend to agree that joint selection for FD-DD basis pair may revert the previous agreement. In a worse case, the one DD or one FD basis may be turned down due to the FD-DD basis pair selection, especially for FD basis selection. Then, due to only supporting Q=2, we do not identify clear benefits of having Alt3, which seems also to be approved by other companies’ results.  

	Xiaomi
	Conclusion 2.A.2:
Support

Proposal 2.B.2:
Support

Proposal 2.C.1:
Support

Proposal 2.E.1:
Support. Alt3A is preferred. We do not think Alt3A violates the before agreement and WID. DD basis selection and indication can be similar to FD basis. In our option, Alt3A is just used to reduce the overhead of NZC indication. 

	Ericsson
	
Issue 2.2.1:  Support the proposal

Issue:  2.2.2  For X=2, CQI overhead reduction can be achieved by reporting the first CQI as absolute and the second CQI as differential/relative value.

Proposal 2.E.1
We prefer Alt 3A

	Fraunhofer IIS/HHI
	Issue 2.3: We are not against this proposal. The selection of DC component depends strongly on the precoder implementation. If the Rel. 18 precoder is calculated by 2D-DFT compression on the subband precoder of every subband and slot, we agree that the DC component is always selected, and this proposal makes sense. Otherwise, if a single wideband SVD is used in the delay-Doppler domain, then the DC component may not be always selected. We guess most of the companies are using the 2D-DFT on the subband precoder. Therefore, we can be supportive of this proposal.   

Issue 2.5: We don’t think Alt 3A violates WID in any way. Based on the Alt 3A opponents’ explanation, the same can be said for Alt 1, as every FD component is always associated with a DD component. As mentioned earlier, for Alt 3A, dominant FD-DD pairs are selected only during the NZC phase after calculating the precoder from the M FD and Q DD components. Moreover, WID will be violated only if UE reports FD and DD components jointly using a -bit indicator. We have already agreed to use legacy -bit indictor for FD component reporting and about to agree soon on  -bit indicator (See proposal 2.C.1) for the DD component reporting. Therefore, as the FD and DD components are not reported jointly, we don’t understand how Alt 3A violates the WID. Having said that we support Alt 3A. 


	MediaTek
	Proposal 2.B.2 : Support
Issue 2.2.2.: similar view as Lenovo. We also believe some optimizations, in terms of reporting differential for the second CQIs with respect to the first CQI can be performed, for overhead reduction in X=2 case. 


	Mod V12
	Revised proposals per offline outcome and inputs

	Google
	Proposal 2.B.2:
Support. 

Issue 2.2.2:
One possible way is to report a single wideband CQI, which corresponds to the first CQI instance. For the second CQI instance, the UE only reports differential subband CQI. This may reduce the overhead a little bit.

	Intel 
	Issue 2.2.2
If overhead reduction for the second CQI is supported, we prefer simple solution by reusing differential reporting from the wideband CQI from the first CQI report. No overhead reduction can be considered as baseline. We captured our view in the table above with track changes on.

	NEC
	Proposal 2.B.2:
Support.
Issue 2.2.2:
We share similar view with Lenovo, Ericsson and Intel, that second wideband CQI can be differential.
Proposal 2.C.1:
We are fine with the proposal, just would like to clarify, whether DD basis remapping (similar as legacy FD basis remapping) is needed to be specified or up to UE implementation.


	Fujitsu
	Conclusion 2.A.2:
Support
Proposal 2.B.2:
Support.

	Mod V17
	No change

	Huawei, HiSilicon
	Issue 2.1, Support proposal 2.A.

Issue 2.2.2, For CQI overhead reduction with X=2, we prefer reporting differential value for the second CQI relative to the first CQI.

Issue 2.5, Support Alt 3A, agree with Qualcomm and Fraunhofer IIS/HHI. We don’t think Alt 3A violates WID. The three alternatives only discuss the NZC selection, independent of SD/FD basis selection. In addition, for Q=2, Alt 3A still can reduce bitmap overhead with no performance loss in our SLS.

	Spreadtrum
	Issue 2.2.2: We think legacy subband differential CQI is sufficient. Differential quantization of the 2nd wideband CQI will cause accumulated quantization error to 2nd subband CQIs.
Proposal 2.C.1: Support the proposal. 

	LG
	Issue 2.2.2:
We also think that second wideband CQI can be differential value from first wideband CQI. As an another alternative, we can consider to omit second wideband CQI and first wideband CQI is used for reference for second subband CQI.


	Mod V23
	No change

	Samsung
	Issue 2.2.2: clarification Q: it is not clear what the reference is for SB CQIs of 2nd CQI, is it WB CQI of 1st CQI? or SB CQIs of 1st CQI? If it is 1st, the saving is only 2bits. If it is 2nd, what is the benefit?
[Mod: It seems there are two flavors: 1) for x=2, reference and subband CQIs are differential w.r.t those for x=1 (e.g. 3-bit ref, 1-bit subband, 2) for x=2, only reference is differential w.r.t that for x=1 (1-bit saving)]

Proposal 2.F.2: OK

Proposal 2.G.1: 
Alt1: Not sure, we need  in the 1st term.
· Alt1. Prio(,l,m,q)=2L.q.Q.RI.P(m)+Q.RI.l+Q.q 
· Note: This implies that DD basis is designated the highest priority
In our view DD basis should be least priority, so suggest add Alt3
· Alt3. Prio(,l,m,q)=2L.RI.Mv.q + 2L.RI.P(m)+ RI.l +  
· Note: This implies that DD basis is designated the least priority
[Mod: OK]

	Mod V27
	No change

	Qualcomm
	Proposal 2.G.1
Generally fine with this proposal, and we prefer Alt3
Similar as CJT case, we want to add an FFS regarding FD permutation
Besides, seems there are some minor errors/typos
e.g. for Alt1, to prevent a similar bug like N3 v.s. Mv for the CJT proposal, either may we need to state q is the DD index after DD basis selection (i.e. q={0,…,Q-1}, not {0,…,N4-1}), or, Q may need to be modified to N4
Therefore, some editorial suggestion:
	Proposal 2.G.1: On the Type-II codebook refinement for high/medium velocities, regarding UCI omission, down-select between the following three alternatives (by RAN1#112bis-e where q denotes the q-th DD basis vector):
· Alt1. Prio(,l,m,q)=2L. Q.RI.P(m)+Q.RI.l+Q.q 
· Note: This implies that DD basis is designated the highest priority
· q={0,…,Q-1}
· Alt2. Prio(,l,m,q)=2L.S(q).RI.N3+2L.RI. P(m)+RI.l+
· Note: This implies that DD basis is designated the lower priority (after FD basis)
· FFS: S(q) maps the index q according to a rule, e.g., S(q)=q, or S(q)=0 if n q corresponds to strongest SCI.
· Alt3. Prio(,l,m,q)=2L.RI.Mv.q + 2L.RI.P(m)+ RI.l +  
· Note: This implies that DD basis is designated the least priority
FFS: FD permutation P(.) as Rel-16-analogous, or no permutation i.e. P(m)=m




	NEC
	Proposal 2.F.2
Fine with the proposal.
Proposal 2.G.1
As comment previously for proposal 2.C.1, we wonder whether DD basis remapping (similar as legacy FD basis remapping) is needed to be specified or up to UE implementation? If similar remapping is specified, we think at least for Alt 2, q=0 will correspond to the strongest SCI.

For Alt 3, Mv should be replaced with N3? And what’s the difference between Alt 2 and Alt 3? Seems Alt 3 is a specific case of Alt 2 when S(q)=q. 
And for discussion purpose, we think another alternative can be added for consideration, which implies DD basis is designated with higher priority than FD and lower than SD basis.
Proposal 2.G.1: On the Type-II codebook refinement for high/medium velocities, regarding UCI omission, down-select between the following three alternatives (by RAN1#112bis-e where q denotes the q-th DD basis vector):
· Alt1. Prio(,l,m,q)=2L. Q.RI.P(m)+Q.RI.l+Q.q 
· Note: This implies that DD basis is designated the highest priority
· Alt2. Prio(,l,m,q)=2L.S(q).RI.N3+2L.RI. P(m)+RI.l+
· Note: This implies that DD basis is designated the lower priority (after FD basis)
· FFS: S(q) maps the index q according to a rule, e.g., S(q)=q, or S(q)=0 if n corresponds to strongest SCI.
· Alt3. Prio(,l,m,q)=2L.RI. N3.q + 2L.RI.P(m)+ RI.l +  
· Note: This implies that DD basis is designated the least priority
· Alt4. Prio(,l,m,q)=2L.P(m).RI.Q+2L.RI.S(q)+RI.l+
· Note: This implies that DD basis is designated with lower priority (after SD basis) and higher priority (before FD basis)
· FFS: S(q) maps the index q according to a rule, e.g., S(q)=q, or S(q)=0 if q corresponds to strongest SCI.
[Mod: ok]


	ZTE
	Issue 2.2.2: We have the same views as Intel (no 2nd wideband CQI, and 2nd subband CQI uses 1st one). Then, we think that the main issue for this case is relevant to whether the 2nd subband CQI should be put into CSI part-2, due to considering the low benefits of having that.

So, we have the following suggestion.
· 2nd CQI (wideband, if any, and subband) should be included in CSI part-2.

Proposal 2.F.2: Support

Proposal 2.G.1: If our understanding is correct, Alt3 may not align with the following note. It is almost like Al2, but “S(q)=q” and N3 is replaced by q.
[Mod: Its somewhat simpler than Alt2, we are listing options for now anyway]

	CMCC
	Proposal 2.B.2:
Support.

Issue 2.2.2:
If the overhead reduction is just the 2nd  WB CQI can be differential value from the 1st WB CQI with 2bits saving, we are OK with it. But we think the reference of 2nd SB CQI is still 2nd WB CQI, like legacy rule.

Proposal 2.C.1:
Support.

Proposal 2.E.1:
Support and prefer Alt1. Now the maximum value of Q is just 2, we think Alt1 without further optimization is enough.

Proposal 2.F.1:
Support.

Proposal 2.G.1:
Support and prefer Alt3 where DD basis is at the least priority.


	vivo
	
Issue 2.2.2
We support to have separate quantization and report for the two CQI values in time domain. We don’t see the need to further optimize the CQI overhead as it does not contribute much in the final Type II CSI payload.

Issue 2.3
Support Proposal 2.C.1


	MediaTek
	Issue 2.2.2: We request to have more time on the exact method of CQI differentiation for the 2nd CQI. Furthermore, I tend to agree with ZTE that the 2nd CQI perhaps should be included in the CSI part-2.

	OPPO
	Issue 2.2.2: we think overhead reduction for 2nd wideband CQI would be beneficial. 

Proposal 2.C.1: Fine. 

Proposal 2.E.1: we do see the benefit of Alt 3A in the evaluation. However, if majority companies think the overhead reduction is not needed, we can accept Alt1. 

	Nokia/NSB
	Conclusion 2.A.2
Support

Issue 2.2.2
We don’t see any need for CQI OH reduction for X=2. The second CQI should be as accurate as the first to provide any benefit and the OH reduction and with this constraint in mind we don’t think any significant OH reduction is possible.

Proposal 2.C.1
Support

Proposal 2.F.2
Support

Proposal 2.G.1
Our preference is for Alt1 or Alt 3.
Alt 2 seems not clear, why is there a factor  and what is the point of the map S(q)?
[Mod: Its analogous to what we have for CJT for Alt2]

	Mod V37
	Edit on 2.G.1 per NEC feedback 



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

Table 5A Summary: issue 3 
	#
	Issue
	Companies’ views

	3.2
	Proposal 3.B.1: For the Rel-18 TRS-based TDCP reporting, support multiplexing TDCP reporting with other UCI parameters on PUSCH 


FL Note: This priority rule issue has been proposed for several meetings

	Support/fine:  ZTE (by default), Samsung, Lenovo, Google, NEC, LG, Spreadtrum, ZTE, OPPO

Not support: Apple, MediaTek, Fujitsu

	
	Proposal 3.B.2: For the Rel-18 TRS-based TDCP reporting, the priority of the CSI report(s) associated with TDCP reporting is down-selected from the following alternatives:
· Alt1. Lower than other CSI reports 
· Alt2. Same as CSI report(s) not carrying L1-RSRP or L1-SINR
· Alt3. Higher than other CSI reports
· Other alternatives are not precluded 


FL Note: This priority rule issue has been proposed for several meetings

Alt1: ZTE, Samsung, Apple, MediaTek, Fujitsu, Spreadtrum, OPPO
Alt2: NEC
Alt3: 

	Support/fine:  ZTE, Samsung, Apple, MediaTek, NEC, Fujitsu, Spreadtrum, LG, Ericsson, OPPO

Not support:

	3.3
	Question 3.C.1: Share your view on 
· The value of Dbasic.

10ms: ZTE
5 slots: Ericsson
14 symbols: Google

· Supported delay value(s) D

According to TRS periodicity and in slots: Samsung
In symbols: Apple (3, 18), ZTE
Configurable from multiple values: Lenovo


	
	Question 3.C.2: Share your view on 
· For Y>1, the candidate value(s) 

2, 3: Ericsson
1, 2, 3, 4 (configurable): Google
Selected from {1,4,8,12,16}: ZTE

· How the value of parameter Y is determined, e.g. fixed/pre-determined, gNB-configured, UE-selected, …

Proposal 3.C.2: For the Rel-18 TRS-based TDCP reporting, regarding the value of parameter Y for Y>1, down-select from the following alternatives:
· Alt1. The value of Y is gNB-configured via higher-layer (RRC) signalling
· Alt2. The value of Y follows the delays from the configured TRS resource
· Alt3. The value of Y is UE-selected [and reported in CSI part 1]

FL Note:
Alt1: Fujitsu, ZTE, 
Alt2:
Alt3:

	Proposal 3.C.2:
· Support/fine: LG, Ericsson, Samsung, NEC, MediaTek
· Not support:

	3.4
	Question 3.D: On TD correlation, share your view on 
· Quantization scheme (e.g. alphabets, bit-width, dynamic range) for normalized amplitude
· Quantization scheme (e.g. alphabets, bit-width) for phase

Reuse Rel-16 amplitude/phase alphabet for eType-II: Samsung, Lenovo, Google (starting point), Huawei/HiSi, 
Log scale for amplitude: Ericsson


	3.5
	Question 3.E: On TD correlation, share your view on TDCP measurement, in particular:
· TRS: the supported number of TRS resources used to measure TD correlation, what each TRS resource corresponds to, and how they are configured

>=1 TRS resources (legacy): Samsung, ZTE (1 is baseline)
Only 1 TRS resource: Qualcomm, 
Existing TRS (no TRS enhancement): Huawei/HiSi, MediaTek, OPPO

· TDCP measurement and calculation procedure

Only in ACTIVE state: Google





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 5A

	Samsung
	Question 3.C.1: 
· both should be based on the periodicity of the TRS resource, and whether multiple TRS resources can be configured with this reporting.
· In our view, the min unit of the delay should be in slot. So, we prefer slot-level (or 14 symbols) granularity of TDCP reporting.
Question 3.C.2: Y can be configured, or UE-selected. The candidate value(s) for Y should be not too large and the set of candidate value(s) should be limited. The value of Y may also depend on the delay values of each lag. For 5 slot delays, max Y can be 10 or less.

Question 3.D: the legacy quantization (e.g. Rel.16 Type II amplitude/phase quantization codebooks) should be baseline. 

Question 3.E: On TD correlation, share your view on TDCP measurement, in particular:
· TRS: we support both 1 and >1 TRS resources, we can reuse legacy TRS resource set configuration. >1 resources may be needed for small lag/delay values (e.g. less than periodicity of TRS)
· TDCP measurement: the starting point can be similar to measurement and calculation of CSI report


	Apple
	Proposal 3.B.1
UCI multiplexing on PUCCH needs to be first discussed.
[Mod: It was agreed that TDCP is only aperiodic so PUCCH doesn’t apply]
Then we discuss UCI multiplexing on PUSCH 

Proposal 3.B.2
No matter we allow UCI multiplexing or not, we need to agree on CSI priority. Even for UCI multiplexing, we have UCI omission for both PUCCH and PUSCH

Proposal 3.C.1
Dbasic needs to match TRS pattern, i.e., 3 symbols (from end to beginning) or 4symbols (from beginning to beginning) 

Proposal 3.C.2
Y=2, the other one is 14+3=17 symbols (from end to beginning) or 18symbols (from beginning to beginning) 

	Qualcomm
	Question 3.E
I understand one of the motivations for this TRS TDCP is to leverage existing TRS with some small additional efforts.
Based on this principle, we prefer 1 TRS resource.
The motivation of >1 TRS resource may be to introduce some delay/lag b/w e.g. 2 TRS resources, and the delay/lag may not be supported by current TRS periodicity or symbol-interval, however
· 2 periodic TRS dedicated for this purpose is with large overhead
· For aperiodic TRS, we noted that it is never actually implemented (seems network vendors are not interested in UE-specific TRS either)
Therefore, if it is motivated to have more delay/lag, instead of >1 TRS resources, we suggest to leverage the CSI-RS burst that potentially will be supported under Type-II-Doppler topic
Anyway, TDCP may not need as dense as 3 Res per PRB for a calculation

	Lenovo
	Proposal 3.B.1:
We are fine with this proposal. Since TDCP reporting has been agreed ot be limited to aperiodic reporting, only PUSCH transmission should be supported

Proposal 3.B.2:
We believe this needs to be elaborated further, since we have already agreed to support standalone TDCP reporting
[Mod: Check revised proposal. Standalone doesn’t rule out multiplexing or dropping, if needed]

Proposal 3.C.1:
We prefer to support two configurable values of Dbasic corresponding to intra-TRS measurement and inter-TRS measurement for high and moderate speeds, respectively. Whether the selected value id NW-based or UE-assisted can be further discussed

Proposal 3.D:
Reuse Rel-16 legacy reference amplitude and phase quantization codebooks for amplitude and phase, respectively

	Apple2
	To update our proposal, TDCP is only on PUSCH

Proposal 3.B.1
UCI multiplexing is a complicated topic. We need more time to check details. Overall, we think we should follow the same principle of handling AP-CSI and define the priority of the TDCP CSI. 

Proposal 3.B.2
We believe as starting point, we need to agree on CSI priority. 

	ZTE
	Proposal 3.B.1: Support in principle. We prefer to have this feature as a default feature, rather than being configurable. In our views, the TDCP should be treated as a normal UCI report, and typical UCI multiplexing (like CSI vs beam reporting) should be supported directly. 
Proposal 3.B.2: Motivation for not being configured for multiplexing TDCP reporting with other UCI parameters is unclear for us. Some further clarification on benefit may be needed.
Question 3.C.1: The value of Dbasic should be 10ms (corresponding to the typical inter-TRS), i.e., 14*2*10 = 280 OFDM symbols (for SCS-30KHz). The supported delay values D is much relevant to intra/inter-TRS transmission occasion, and we prefer to postpone the corresponding discussion after the procedure of TDCP measurement is clear. In our initial though, for intra-cases, 4 OFDM symbol and 14 OFDM symbols can be considered as a starting point, and then for inter case, the supported delay values D should be {m, 2m, ..., Y*m} slots (m=5, 10 or 20).
Question 3.C.2: The value of Y should be configured by gNB, and then the following candidate value should be considered {1, 4, 8, 12, 16}. Then, we have the following evaluation results in our contribution.
[image: ]
Figure 1 DL throughput obtained with Y = 4, 8, and 16
Question 3.D: We suggest to postpone the corresponding discussion for quantization scheme for both phase and amplitude. It is much relevant to the evaluation. From our perspective, we need to provide sufficient quantization range for amplitude.
Question 3.E: The single TRS resource set (N=1) should be assumed as a baseline, and then we are open to consider how to combine multiple resource sets (N>1). 


	Xiaomi
	Question 3.C.1:
According to our preliminary observation, the value of Dbasic is neither too large nor too small. The final value can be determination based on simulation.

Question 3.C.2:
For the value Y, Y can be equivalent to 10 for achieving better Doppler spread estimation performance according to our simulation results.  The value Y can be configured to UE. 
For Y>1, multiple delay values should be supported to obtain accurate Doppler power spectrum or Doppler shift.

Question 3.D:
At least, for amplitude, uniform, non-uniform quantization or quantization through dynamic range can be considered. For phase, we are fine with fixed bit-width to quantize. 

Question 3.E:
Both periodic TRS resource and aperiodic TRS resources can be considering to measure TDCP considering the larger periodic of TRS resource in current spec, which is not suitable to measure TDCP due to too larger periodic value.


	Ericsson 
	
Question 3.C.1:
In our evaluations for TDCP, 5 slot delay offered the best performance. So at least 5 slot delay needs to be supported for Y=1.
The delay values have to match different TDD patterns and also avoid collisions with other RSs. In live networks we see today in FR1 TDD patterns that repeat every 2ms, 2.5ms or 5ms. On top of this there can be different DL-UL patterns within the repetition period. In the future other TDD patterns may be used. The NR spec should therefore avoid restricting the TD-correlation delay. This flexibility would not make UE implementation more complex. What matters for the UE is the maximum delay supported, since the UE need to buffer rx-data during the TD-correlation delay.
CSI-RS/feedback periodicities could be at least as large as 40slots. It would therefore be useful to know the TD-correlation over delays up to 40slots. Ideally, we would therefore like to support any delay between 1 slot and 40slots but we are of course ready to listen to what UE/chipset manufacturers have to say on this.
For Y>1 the delay of each of the Y lags should be flexibly configurable.
Note that the correlation delay(s) need not necessarily be configured explicitly but could potentially be inferred by the UE based on the TRS(s) associated to the measurement.


Question 3.C.2:
The value of Y can depend on the use case.  We think values of Y=2 and Y=3 should at least be supported.
A typical Y=3 configuration could be delay_1=1slot, delay_2=5slots, delay_3=25slots. The shorter delays can be used to avoid aliasing/ambiguities while the larger delays can be used to give more accurate measurements when the coherence time is long.

Question 3.D:
In our simulations, we observed that a quantization of the absolute value of the normalized td-correlation in logarithmic steps of 1 dB or 2 dB, the performance is still very close to ideal mode switching.  So, we’d suggest quantization in logarithmic steps.  Our simulations indicate that 4 bits are needed but we think it would be good to study this in more detail until next meeting. Different use cases may have different requirements in terms of accuracy and range. We think, however, that about 4bits will be needed.

For quantization of the phase of the TD-correlation, we first need to define the phase in some way. The phase of the TD-correlation depends on the reference frequency used by the UE. A frequency offset  results in a phase rotation  of the TD-correlation with the TD-correlation delay . Thus, without a definition of the UE reference frequency the phase measurement may not be very useful. A natural choice for the definition of the UE reference frequency is the center of gravity of the frequency of the signal received by the UE. With this definition of UE reference frequency, the phase of the estimated TD-correlation will either be very close to 0 or very close to . The phase can thus be quantized with just one bit. We are, however, open to other proposals for how to define the UE reference frequency and the resulting phase of the TD-correlation.

Question 3.E:
In our view, the number of TRSs will depend on the value of Y and delays.  For delays requiring inter-burst TRS measurements, then Y different TRS bursts may be needed. 
 
As TDCP is a longer term measure, we do not think the UE needs to compute TDCP measurement quantities very frequently.  Figure below shows a typical case for Y = 1 where periodic TRSs are used for computing TDCP.  TRS1 and TRS 2 represent two TRS bursts.  It is enough that one TRS burst which is used for fine time/frequency sync by the UE is transmitted frequently (e.g., with 10ms periodicity in the figure).  The second TRP burst can be less frequent with a larger periodicity (say Q*10ms).  To reduce the UE computational effort, it is enough that UE computes TDCP in the windows shown by black squares.

[image: ]



	MediaTek
	Proposal 3.B.1-2: We believe we should follow the legacy UCI multiplexing rules of AP CSI, for this TDCP reporting, i.e., new multiplexing rules/configurations/restrictions are not needed. The only thing we need to discuss the priority of this report quantity compared to the legacy ones. 

Question 3.C.1: We want to emphasise that the WID does not include any enhancements for TRS design to accommodate this TDCP report. Hence,  Dbasic  values should be considered from the current allowed values which is allowed by 38.214.  We would like to request more time in order to assess the proposed values.

Question 3.D: We request to postpone these discussion to next meeting as evaluations may be needed. Given R16 quantization was defined for a different application/use case/report quantity, we believe we can’t simply assume same quantization scheme is applicable.
 
Question 3.E: We believe this depends on if TDCP is computed based on A-TRS or P-TRS. If P-TRS is used single TRS resource set is sufficient in our opinion, however, due to previous agreement we had on triggering A-TRS for this feature, we may require multiple TRS resource sets. 


	Mod V12
	Added proposal 3.C.2 and revised proposals per inputs

	Google
	Proposal 3.B.1/2:  We are not sure why this needs to be configurable.

Question 3.C.1: We think it should be up to 14 symbols. Cross-burst correlation could require large memory.

Question 3.C.2: Y = {1, 2, 3, 4}, the value is configured by gNB subjected by UE capability

Question 3.D: Probably this can be FFS. But the eType2 quantization scheme can be the starting point.

Question 3.E: We think UE only needs to measure TRS in the active TCI states. 


	NEC
	Proposal 3.B.1:
Support.
Proposal 3.B.2:
In legacy priority rule, actually there are two CSI priority level, one is CSI report carrying L1-RSRP/L1-SINR, the other is CSI report not carrying L1-RSRP/L1-SINR. If we define TDCP report has lower or even higher priority then other CSI reports, it seems another value for k is needed, which we think needs further discussion. The other way is just categorizing TDCP reporting into CSI reports not carrying L1-RSRP/L1-SINR, i.e. k=1. In this way, no spec effort is needed. And as network needs TDCP reporting to adjust configurations, we don’t think deprioritizing TDCP report to lowest level is a good way to go. 

	



-	 for aperiodic CSI reports to be carried on PUSCH  for semi-persistent CSI reports to be carried on PUSCH,  for semi-persistent CSI reports to be carried on PUCCH and  for periodic CSI reports to be carried on PUCCH;


-	 for CSI reports carrying L1-RSRP or L1-SINR and  for CSI reports not carrying L1-RSRP or L1-SINR;


So we suggest:
Updated Proposal 3.B.2: For the Rel-18 TRS-based TDCP reporting, the priority of the CSI report(s) associated with TDCP reporting is down-selected from the following alternatives:
Alt 1. Lower than other CSI report(s).
Alt 2. Same as CSI report(s) not carrying L1-RSRP or L1-SINR.
Alt 3. Larger than other CSI report(s).
Note that Alt 2 has no spec impact.

[Mod: OK, but I will remove the note since this can be implemented either way.]
And we prefer Alt 2.

	Fujitsu
	Proposal 3.B.1: We share the similar views as Apple and MTK that only discussion for CSI priority is sufficient.
Proposal 3.B.2:  Support.
Question 3.C.2 and 3.D: We share the similar views as MTK that further study for these questions is needed. In our understanding, we still need discuss the TDCP parameters for the use case of gNB prediction. The exact value of Y and quantization scheme can be discussed in next meeting after the framework has been achieved for both use cases.
Proposal 3.C.2: We prefer Alt 1.

	Mod V17
	Revision on proposal 3.B.2 per NEC comment

	Huawei, HiSilicon
	Question 3.D: Consider the legacy quantization, e.g. Rel.16 Type II amplitude/phase quantization codebooks, as baseline

Question 3.E: We prefer reusing existing TRS framework as much as possible for small workload.

	Spreadtrum
	Proposal 3.B.1/2: We think TDCP report is a new type of CSI report, thus it is natural to extend the legacy CSI multiplexing rule by adding a new type of CSI content. We support to make TDCP parameters as lower priority. 

	LG
	Proposal 3.B.1:
We are fine with this proposal.

Proposal 3.B.2:
We are generally fine with this proposal but add “other alternatives are not precluded.”


	Ericsson
	Support proposal 3.B.2.

For issue 3.3, we support making delay value(s) D configurable.

Support proposal 3.C.2.

For issue 3.D:  we suggest to decide quantization based on evaluations for the agreed use case(s).  Ok to list some alternatives for now.


	Mod V23
	No change

	Samsung
	Proposal 3.B.2: OK
Proposal 3.C.2: OK

	Mod V27
	No change

	NEC
	Proposal 3.C.2: OK

	ZTE
	Proposal 3.B.1/2: OK
3.3: We are also support Samsung’s views, i.e., according to TRS periodicity (slot or symbol may be further discussed). In general, we prefer to postpone the discussion of D after TDCP measurement procedure become clearer.
3.C.2: Please add our preference for candidate values (it seems that our previous input is not captured). Thank you.
· Y is selected from {1, 4, 8, 12, 16}.
Then, we prefer Alt1.

3.D: Some further evaluation is needed, and it is too early for making decision.


	CMCC
	Proposal 3.B.1:
Support.

Proposal 3.B.2:
Support and prefer Alt1.

Question 3.D:
Rel-16 legacy quantization can be a baseline.

	MediaTek
	Question 3.C.2: We tend to agree with the comment made by Ericsson on the max value of Y=3. We don’t see much benefit in having larger values in terms of performance. We like to point that the supported values of Y should be UE capability.
Proposal 3.C.2: Support.


	OPPO
	Proposal 3.B.1: Fine

Proposal 3.B.2: Support Alt1.

Question 3.E: We think no TRS enhancement is needed. 


	Mod V37
	No change
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