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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 

TDCP

	3.5
	Proposal 3.E: For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation, by RAN1#112bis-e, decide between the following alternatives:
· Alt1. Fully reuse legacy TRS 
· Note: the use of >1 TRS resources with legacy configuration is considered as a full reuse of legacy TRS
· Alt2. Study enhancements on TRS (e.g. periodicities)
Note. If there is no consensus on Alt2, Alt1 is the default outcome

Support/fine: Lenovo, Xiaomi, Samsung, Ericsson, MediaTek, ZTE, NEC

FL Note: This proposal was agreed during OFFLINE session



Type-II Doppler

	2.5
	Proposal 2.E.2: For the Type-II codebook refinement for high/medium velocities, regarding the down-selection of bitmap(s) for indicating the locations of the NZCs (in RAN1#112bis-e), the following is used as a guidance for evaluation: 
· Following the agreed EVM, use “UPT vs. overall overhead (including CQI and PMI)” to compare across alternatives, assuming at least FTP1 traffic model and Rel-16 Parameter Combinations (L, beta, pv)
· Use only the supported codebook parameter values (e.g. Q, K, m, d, delta, N4)
· Companies are to state their assumptions on UE-side prediction (e.g. ideal or realistic, CSI-RS type, CSI-RS overhead calculation in relation to UPT, assumptions on WCSI and l) and the use of rank adaptation

Support/fine: vivo, MediaTek, Samsung, ZTE, Huawei/HiSi, Nokia/NSB

FL Note: This proposal was agreed during OFFLINE session

	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
· 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
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, 
Need time to check (per 3/1/2022): Fraunhofer IIS/HHI


	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

(Attempt 1) Support only Rel-16 eType-II:  
· Support/fine (21): Apple, NTT DOCOMO, MediaTek, ZTE, NEC, Xiaomi, Samsung, Lenovo, Intel, Qualcomm, Ericsson, Nokia/NSB, LG, Spreadtrum, CMCC, vivo, OPPO, Google, Sharp, Sony, 
· Strong concern (4): Huawei/HiSi, Fraunhofer IIS/HHI


(Attempt 2) 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

Support/fine with proposal 2.A (4): Huawei/HiSi, Fraunhofer IIS/HHI
Strong concern on Rel-17 part of proposal 2.A (10): MediaTek, LG, NTT DOCOMO, Spreadtrum, Qualcomm, Nokia/NSB, OPPO, Google, Xiaomi


(Attempt 3) 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 Type-II codebook refinement based on the Rel-16 eType-II regular codebook is supported.

OR

(Final) Conclusion 2.A.3: For the Rel-18 Type-II codebook refinement for high/medium velocities, there is no consensus on supporting the refinement based on the Rel-16 eType-II regular codebook and/or Rel-17 FeType-II port selection (PS) codebook. Therefore:
· Only the enhancements based on the agreements unaffected by the absence of the above consensus are supported, i.e. pertaining to UE-side prediction and its associated reporting/measurements (including CSI-RS and CQI) without Doppler-domain compression (i.e. only used with the legacy Rel-16 and Rel-17 codebooks)

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 is one possible outcome. If proponents of 2.A cannot accept supporting only Rel-16-based Doppler, conclusion 2.A.3, merely stating the fact, is inevitable. 





Type-II CJT

	1.3
	(To be appended to the latest agreements on Ln combination)

FFS: For NTRP>1, in addition to the supported combinations/permutations, whether to support at least one additional combination where at least one of the Ln values (n=1, …, NTRP) is 6


FL Note: This wording was agreed during OFFLINE session


	1.1
	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

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,


	[bookmark: _GoBack]1.2
	[112] Agreement: 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

Current situation (based on the agreement in RAN1#111 to down select from 3 alternatives): 
· Alt1: MediaTek, Samsung, Fujitsu, Ericsson, Nokia/NSB, Apple, IDC, AT&T, NTT DOCOMO, Sharp, 
· Alt2: ZTE, OPPO, vivo, Intel, Qualcomm, LG, CATT, Xiaomi, NEC, Google, Lenovo, CMCC, Huawei/HiSi, NTT DOCOMO, 
Summary 
· Some Alt2 proponents argued that Alt1 should be precluded since it is “against previous agreement”. Note that the expression in the agreement is an example.
· Some Alt1 proponents argue that Alt2 is not aligned with the WID since it is advertised for inter-site CJT where, unlike intra-site CJT, ideal sync/backhaul is nowhere attainable. 
Assessment
· 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. Hence the agreed principle of striving for commonality between mode-1 and mode-2 could be a more important criterion for selecting between Alt1 and Alt2
· Failure to decide between Alt and Alt2 would result in no support for mode-1 (i.e. automatic yet unfortunate reversal of the previous agreement to support mode-1)






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
	[110] Agreement
For the Rel-18 Type-II codebook for CJT mTRP, support the following two modes:
· Mode 1: Per-TRP/TRP-group SD/FD basis selection which allows independent FD basis selection across N TRPs / TRP groups. Example formulation (N = number of TRPs or TRP groups): 

· Mode 2: Per-TRP/TRP group (port-group or resource) SD basis selection and joint/common (across N TRPs) FD basis selection. Example formulation (N = number of TRPs or TRP groups):


· Striving for the two modes to share commonality in detailed designs such as parameter combinations, basis selection, TRP (group) selection, reference amplitude, W2 quantization schemes.
· FFS: Depending on the decision on SCI design, whether additional per-TRP/TRP-group amplitude scaling and/or co-phase is needed or not, and whether they are a part of W2s

[112] Agreement: 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

WID:
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

Question 1.B: Please share your view on this issue (including “summary and assessment”), or if there is any change of views


FL Note: This proposal was discussed offline [1]. 
Current situation (based on the agreement in RAN1#111 to down select from 3 alternatives): 
· Alt1: MediaTek, Samsung, Fujitsu, Ericsson, Nokia/NSB, Apple, IDC, AT&T, NTT DOCOMO, Sharp, 
· Alt2: ZTE, OPPO, vivo, Intel, Qualcomm, LG, CATT, Xiaomi, NEC, Google, Lenovo, CMCC, Huawei/HiSi, NTT DOCOMO, 
Summary 
· Some Alt2 proponents argued that Alt1 should be precluded since it is “against previous agreement”. Note that the expression in the agreement is an example.
· Some Alt1 proponents argue that Alt2 is not aligned with the WID since it is advertised for inter-site CJT where, unlike intra-site CJT, ideal sync/backhaul is nowhere attainable. 
Assessment
· 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. Hence the agreed principle of striving for commonality between mode-1 and mode-2 could be a more important criterion for selecting between Alt1 and Alt2
· Failure to decide between Alt and Alt2 would result in no support for mode-1 (i.e. automatic yet unfortunate reversal of the previous agreement to support mode-1)


	1.3.1
	(To be appended to the latest agreements on Ln combination)

FFS: For NTRP>1, in addition to the supported combinations/permutations, whether to support at least one additional combination where at least one of the Ln values (n=1, …, NTRP) is 6


FL Note: This wording was agreed during OFFLINE session


	
	
	



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 1.2
We support the assessment. Even for the case where Mode 1 is optimized (i.e., Joint-SVD and TRP-specific q3, which requires additional spec impact), Mode 1 Alt 2 does not outperform over Mode 1 Alt 1. (Attached the SLS results here for those who may miss our updated tdoc.) 

We support Alt1 only, and can’t accept Alt2, if Alt1 is precluded, we rather prefer not to support mode 1, due to the following technical reasons: (sorry for repeating again) 
· Performance: Mode 1 with any alternative (Alt1/2/3) is worse than Alt2. The performance can be improved and brought closer to mode 2 (if joint SVD is performed), but mode 2 remains superior. This observation is valid for all scenarios of interests agreed in EVM (including inter-cell, inter-site with large ISDs).
· Complexity: Alt2/3 has higher UE complexity than Alt1 due to multiple vs one Wf calculation.
· Overhead: Alt2/3 incurs more overhead Alt1
· Among Alt1/2/3, Alt1 is the only alternative which makes sense technically.
· Among mode1/2, mode 2 is sufficient. If mode 1 has to be supported, we can only accept Alt1, i.e., the best among the three alts for mode 1. Otherwise, we can live without mode 1.
· Final point: the WID assumes perfect synchronization among TRPs. Strictly speaking, we are not sure we can even discuss Alt2/3 since it assumes otherwise. 

[image: cid:image005.png@01D94873.CBA7A1E0]
[bookmark: _Ref128315015]Figure 1: Average UPT gain vs overhead w.r.t. different FD basis selection offset methods, i.e., Mode 1 with Alt1 and Alt2, and Mode 2 in inter-site inter-cell scenario, TRP-common q3 and O3=4

[image: cid:image006.png@01D94873.CBA7A1E0]
Figure 2: Average UPT gain vs overhead w.r.t. different FD basis selection offset methods, i.e., Mode 1 with Alt1 and Alt2, and Mode 2 in inter-site inter-cell scenario, TRP-specific q3 and O3=4


	vivo
	Issue 1.2
Our understanding is
· Alt 1 violates previous agreement. Previous agreement is “Per-TRP/TRP-group SD/FD basis selection which allows independent FD basis selection across N TRPs / TRP groups”. Alt 1 is actually one approach of joint FD basis reporting as the FD basis of one TRP is to apply a common offset of the FD basis of another TRP. How can this be independent FD basis selection and reporting?
· Alt 2 does not violate WID. Perfect sync is still maintained, and we just report independent FD basis for different TRPs. We fail to understand why independent FD basis report means perfect sync is not maintained.
· Regarding the argument of Alt 1 is simpler from UE perspective, or has higher performance, we don’t agree with that. What we are discuss here is just what to report in UCI. UE can select the FD basis by its own implementation. Joint of separate SVD can be implemented in either Alt 1 or Alt 2. Alt 2 just means independent FD basis reporting, whereas Alt 1 means joint reporting.
· If Alt 1 is supported, we don’t think Mode 1 has any benefit compared with Mode 2.
Hence we support Alt 2 for Mode 1.

	Qualcomm
	Issue 1.2
First of all, we prefer mode-2 only ever since the very first 1 or 2 meetings of Rel-18. We still now.
Despite some controversial evaluation results at that time (joint SVD v.s. TRP-individual SVD, as shown by @Samsung above – BTW, thanks for adding your “abandoned” per-TRP SVD mode-1 back), one more codebook is anyway a burden for UE implementation.
Unless the gain is significant enough, the cost/effort to implement one more codebook is not worthy.

Secondly, we had also shown deep concern regarding that early agreement “striving for commonality between mode-1 and mode-2.” It may lead to a situation that the 2 CBs drag down each other’s designs by a shared design beneficial for neither. Now we feel Alt1 is exactly such a case.
· Overhead perspective, Alt1 apparently has redundant bits for “FD offset(s)” indication than mode-2
· BTW, the plurality offset“s” here is due to layer-common or layer-specific FD offset(s), which anyway hasn’t been assumed yet before down-selection – Is this proper? (Although this has been discussed quite a bit) 
· Complexity perspective, Alt1-specific exhaustive search may be needed to maintain a comparable/similar performance as mode-2 or mode-1-Alt2, which makes mode-1-Alt1 more complicated than both the other two
· Theoretical-wise, we failed to find a physical meaning why even doing this (totally irrelevant to TRP-relative delay – butter on bacon?)

Given current situation, neither Alt1 or Alt2 is convincing enough for us (regarding the cost to implement an additional codebook) – If mode-1 proponents really want to have more try, our 2nd preference is to let it decoupled from mode-2 (i.e. Alt2), either within Rel-18 or later.


	MediaTek
	Issue 1.2: We support Alt. 1 only due to the following reasons:
· The compromise we had when we agreed on having two different mode was to strive and have commonalities mode 1 and mode 2. If we go with Alt. 2, mode 1 starts diverging significantly from mode 2. 
· There are no performance benefits of Alt. 2 compared to Alt. 1, at least for the agreed EVM scenarios. This is while Alt. 2 has significant complexity compared to Alt. 1.
· We believe we are going out of the scope defined by WID by introducing Alt 2 for mode 1. Since this alternative is mainly targeting compensation for possible synchronization issues amongst TRPs.


Issue 1.3.1: We don’t think Ln=6 needs to be supported for NTRP>1, specially given the extra overhead it introduces. We are open to discuss Ln=6 for the special case where only single TRP is selected by the UE.

	Mod V7
	Added FFS wording in 1.3.1 from offline session agreement

	Mod V10
	No change

	ZTE
	Issue 1.2: We support Alt. 2 based on our evaluation results. 

Technical speaking, if going with Alt1, the difference between mode 1 and mode 2 is marginal, and then it seems no difference from down-scoping mode-1. Based on the previous comments, it seems that the only benefits of Alt-1 may be from supporting of fractional offset per TRP in FD domain, which corresponds to large-delay-shift compression in time-domain for TRP-specific delay alignment (i.e., FD-bases alignment across TRP). 


	AT&T
	Issue 1.2: Support Alt1 (1st preference) & Alt2 (2nd preference)
Mode 2 codebook is optimized for the collocated scenarios of CJT and therefore common FD offset in Alt1 suits the channel characteristics.  
Mode1 codebook is more flexible & can accommodate the synchronization issues in distributed CJT scenarios due to the difference in the propagation delay characteristics between the cooperation TRPs. Alt2 better fits Mode1 codebook.
The SLS results show similar performance gains for the two alternatives.


	OPPO
	Issue 1.2:
We agree with many other companies that Alt.1 is not consistent with the agreed definition of mode 1. By proper selection of FD basis, Alt.2 can provide better performance, though with slightly higher overhead. 

If RAN1 goes with Alt.1, we think it is not needed to support mode 1 anymore. Only supporting Mode 2 can be a better choice which can also reduce the standardization effort without performance loss.

	Intel
	Issue 1.2: 

Our first preference is to support Alt2. Like several other companies, we think that difference for Alt1 mode-1 and mode-2 is marginal. Also, Alt2 UE implementation can be simpler than Alt1. 
Regarding the performance/overhead, it seems that the problem is that proponents of Alt1 don’t see performance gains of mode-1 comparing to mode-2 with any alternative. 


	CATT
	Issue 1.2:

We support Alt.2:
· Alt.1 violates previous agreement on the definition of mode-1. FD basis selection across TRPs with Alt.1 is not independent.
· With Alt.1, FD basis shall be jointly selected across different TRPs which clearly more complex than Alt.2.
· Alt.2 is the default solution. Alt.1 introduces a per-CSI-RS-resource FD basis selection offset which clearly needs consensus. If there is no consensus, the FD basis selection offset is not introduced.

	NEC
	Issue 1.2:

We support Alt 2 and we share similar view with other companies that Alt2 should be the default solution based on previous agreement. Alt 1 is for further overhead reduce.

	Mod V21
	No change



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 Type-II codebook 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.


Conclusion 2.A.3: For the Rel-18 Type-II codebook refinement for high/medium velocities, there is no consensus on supporting the refinement based on the Rel-16 eType-II regular codebook and/or Rel-17 FeType-II port selection (PS) codebook. Therefore:
· Only the enhancements based on the agreements unaffected by the absence of the above consensus are supported, i.e. pertaining to UE-side prediction and its associated reporting/measurements (including CSI-RS and CQI) without Doppler-domain compression (i.e. only used with the legacy Rel-16 and Rel-17 codebooks)

	Support only Rel-16 eType-II:  
· Support/fine (21): Apple, NTT DOCOMO, MediaTek, ZTE, NEC, Xiaomi, Samsung, Lenovo, Intel, Qualcomm, Ericsson, Nokia/NSB, LG, Spreadtrum, CMCC, vivo, OPPO, Google, Sharp, Sony, 
· Strong concern (4): Huawei/HiSi, Fraunhofer IIS/HHI

Proposal 2.A:
· Support/fine (4): Huawei/HiSi, Fraunhofer IIS/HHI
· Strong concern on Rel-17 (10): MediaTek, LG, NTT DOCOMO, Spreadtrum, Qualcomm, Nokia/NSB, OPPO, Google, Xiaomi


	2.5
	Agreement 
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.

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.


Question 2.E: Given the diverging assumptions and methodology used in the Tdocs, it would be helpful to align on how to evaluate this issue. My proposal would be as follows.

Proposal 2.E.2: For the Type-II codebook refinement for high/medium velocities, regarding the down-selection of bitmap(s) for indicating the locations of the NZCs (in RAN1#112bis-e), the following is used as a guidance for evaluation: 
· Following the agreed EVM, use “UPT vs. overall overhead (including CQI and PMI)” to compare across alternatives, assuming at least FTP1 traffic model and Rel-16 Parameter Combinations (L, beta, pv)
· Use only the supported codebook parameter values (e.g. Q, K, m, d, delta, N4)
· Companies are to state their assumptions on UE-side prediction (e.g. ideal or realistic, CSI-RS type, CSI-RS overhead calculation in relation to UPT, assumptions on WCSI and l) and the use of rank adaptation


FL Note: This proposal was agreed during OFFLINE session

	Proposal 2.E.2:
· Support/fine: vivo, MediaTek, Samsung, ZTE, Huawei/HiSi, 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
· 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
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, 

Not support: 

Need time to check (per 3/1/2022): Fraunhofer IIS/HHI




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
	For N4>2 and Q=2, the selection of Q out of N4 DD basis vectors is indicated by a -bit indicator
	Complete

	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.E.2: support, suggest to add the following bullets
· Following the agreed EVM, use FTP1 traffic model
· Companies are encouraged to provide results for different ranks (i.e., up to rank 4)

	vivo
	Issue 2.5
OK with Proposal 2.E.2.

	MediaTek
	Proposal 2.E.2: Support

	Mod V7
	Added proposal 2.E.2 from offline session agreement

	Mod V10
	No change



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

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

	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



	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 (one-stage amplitude quantization), 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


Proposal 3.E: For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation, by RAN1#112bis-e, decide between the following alternatives:
· Alt1. Fully reuse legacy TRS 
· Note: the use of >1 TRS resources with legacy configuration is considered as a full reuse of legacy TRS
· Alt2. Study enhancements on TRS (e.g. periodicities)
Note. If there is no consensus on Alt2, Alt1 is the default outcome

FL Note: This proposal was agreed during OFFLINE session

	Support/fine: Lenovo, Xiaomi, Samsung, Ericsson, MediaTek, ZTE, NEC

Not support:



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
	Issue 3.4: just fyi, legacy amplitude alphabet are also in log scale (in dBs), e.g. Rel. 16 4-bit WB reference amplitude alphabet has a 1.5 dB (hence log scale) quantization level.

	MediaTek
	Issue 3.4: Regarding the quantization, As mentioned earlier since the use case of TDCP is completely different to CSI eType II codebook, we strongly recommend companies to look into amplitude quantization again rather than simply following the amplitude quantization steps for a completely different use case.
At least for the use-case presented in our Tdoc, i.e., codebook switching, we see non-uniform quantization, concentered around 0.8-0.95, can significantly benefit the accuracy of this feature. 

	Ericsson
	On Issue 3.4, we agree with MediaTek.  At least for the codebook switching use case, the normalized amplitude is concentrated in the high region between 0.9 – 1 (depending on the delay value used).  Plus, there is no evaluation results on using the Rel-16 amplitude quantization for eTypeII.  We suggest companies to carefully study this rather than prematurely considering the Rel-16 amplitude quantization for eType II.

	Mod V7
	Added proposal 3.E from offline session agreement

	MediaTek
	Agree with Proposal 3.E in principle. However, we believe having >1 TRS resources with legacy configurations belongs to Alt. 2.- We proposal to remove it for the examples in Alt. 2.
Regarding our preference, we strongly believe Alt. 2 is out of scope of WID and prefer to have Alt. 1.

	Ericsson
	We have similar comment as MediaTek.  Having >1 TRS resources belongs to Alt 1 in our view.  We suggest to remove the example  “>1 TRS resources with legacy configuration” from Alt 2.

	Mod V10 
	Revised proposal 3.E: after further checking I agree with MediaTek and Ericsson. 

	ZTE
	Issue 3.4: Regarding the quantization, we need to consider both cases of Y = 1 and Y > 1, and for first case, we may need to concentrate to region of 0.9 to 1 but, on the other hand, for Y>1, we may need to consider the sufficient range. Therefore, in short, some further studies on each case should be evaluated.

Proposal 3.E: Support the update. In short, we think that we may use the legacy TRS in a resource set level (e.g., number of resources, resource configuration, pattern and legacy periodicity/offset). Maybe, the open issue is relevant to whether/how to use one or more TRS resource sets for enabling TDCP measurement, but we do believe that it is still based on the legacy TRS. 


	Lenovo
	Issue 3.3:
We are fine with the alternatives provided in Proposal 3.C.1 and 3.C.2, prefer to down select in the next meeting

Issue 3.4:
We are fine with adding MediaTek/Ericsson’s alternative. Also for Rel-16 eType-II quantization, we have emphasized in the prior round that only reference amplitude is needed, i.e., only ono-stage amplitude quantization, especially for Y=1

Issue 3.5:
We are fine with updated Proposal 3.E, however we prefer to limit to up to 2 TRS resources for overhead considerations. We also believe more clarity is needed for delay values for Y>1. Is it also k.Dbasic slots for  Y=k? 
[Mod: This will be discussed in the next meeting]

	OPPO
	For Proposal 3.E, if use of >1 TRS resources with legacy configuration is part of Alt,1, then can proponent companies clarify the benefit of current Alt.2?
[Mod: This will be discussed in the next meeting]

	Xiaomi
	Question 3.C.2:
For Y>1, in addition to discuss the candidate values Y, the values on delay which corresponds to Y amplitudes should also be discussed. 
[Mod: Correct] 
Issue 3.4
We have similar view with ZTE. For Y=1 and Y>1, different quantization method may be adopted since Y=1 and Y>1 are used to correspond to different use case. 

Issue 3.5:
We support the updated proposal. In current spec, more than one TRS resources with legacy configuration has been supported. E.g., aperiodic TRS resource and periodic TRS resource can be jointly configured. Therefore, more than one TRS configuration does not belong to the enhancements on TRS, i.e., Alt2.

	NEC
	Proposal 3.E: Fine.

	Mod V21
	No change
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