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Introduction
In last meeting, there was good progress on enhancements of CSI acquisition for CJT and mobility with agreements agreed in [1]. In this contribution, we will share some further considerations on the CSI enhancement for CJT and mobility.
CSI enhancement for coherent-JT
In the RAN1#110 meeting, the following two codebook modes for Rel-18 coherent-JT codebook design were supported for Rel-18 coherent-JT transmission hypothesis. Based on each structure, the codebook design should be discussed separately, but it is more preferred to realize two modes through one common criteria.
·  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):

In this section, we provide our views on remaining issues for Rel-18 coherent-JT.
 quantization
For Rel-18 C-JT transmission hypothesis, the following agreement and working assumption were achieved in the 110bis e-meeting. Whether to confirm the working assumption has been discussed during two meetings and there is no conclusion at present.
	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


For Alt1, differential quantization of amplitude coefficients is simpler and quantification accuracy is appropriately reduced. Therefore, Alt 1 is more suitable for the scenarios where the powers of different TRPs are similar. However, for the scenarios with large power difference among TRPs, the current quantization range for reference amplitude on Alt 1 is not sufficient to cover the power difference among different TRPs, which may lead to performance loss. Thus, both alternatives have their own applicable scenarios to fully cover all coherent-JT transmission hypothesis. Therefore, the working assumption on Alt 3 should be confirmed.
Proposal 1 For  quantization on C-JT transmission hypothesis, the working assumption on Alt 3 should be confirmed.
FD basis selection and indication for mode 1
Since the co-phasing/amplitude across N TRPs for mode 1 is unnecessary by propagation delay among multiple TRPs, it was agreed the co-phasing/amplitude across N TRPs for mode 1 is implicitly incorporated in W2. Thus, the FD basis selection offset is important to reflect co-phasing/amplitude across N TRPs. In the offline CSI discussion before #112 meeting, the scope of candidate FD basis selection and indication for mode 1 were narrowed down, as shown below. 
	Offline 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 FS basis vectors (Mv/pv or M) is gNB-configured via higher-layer signaling and common across the N CSI-RS resources


Considering multiple scenarios to fully cover all coherent-JT transmission hypotheses, mode 1 might be suitable for a large delay difference, and mode 2 might be suitable for a relatively small delay difference. Thus, the main design principle of mode 1 should focus on how to reflect the large delay difference across N TRPs. In addition, considering the consistency principle of mode 1&2 and the increased reporting overhead, Alt 1 is a more unified scheme to achieve the acquisition of the delay difference across N TRPs. For Alt 2, the FD basis selection of each TRP might be more accurate. However, if the FD basis is distributed in a large frequency range due to the large delay spread, the reporting overhead on Alt 2 will increase with the increase of N3. Therefore, Alt 1 is preferred on FD basis selection and indication for mode 1.
Proposal 2 For FD basis selection and indication for mode 1, Alt 1 is preferred.
CSI omission 
For Rel-16 and Rel-17, the omission and prioritization of CSI reporting are mainly defined in the following three aspects.
· Priority 1: The priority of X CSI reports i.e., Section 5.2.5 in 38.214. 
· Priority 2: The priority of part 1 CSI field in one CSI reporting i.e., Table 6.3.2.1.2-3 in 38.212.
· Priority 3: The priority of Part 2 CSI field in one CSI reporting, i.e., Table 6.3.2.1.2-5A and 6.3.2.1.2-5B in 38.212
Priority 1: X CSI reports omission

For priority 1, multiple CSI reports are associated with a priority value , where y is associated with aperiodic/semi-persistent/ periodic CSI reports to be carried on PUSCH or PUCCH, k depends on whether CSI reports carry L1-RSRP or L1-SINR, c and  are cell ID and the number of cell, s and are reporting config ID and the maximum number of CSI reports.
Since the CSI for coherent-JT should be jointly measured and reported in one CSI reporting, the remapping of priority on multiple CSI reports is not needed.
Observation 1 For CSI omission for coherent-JT, the remapping of priority on multiple CSI reports is not needed.
Priority 2: CSI part I omission
Based on the current specs, only three reporting quantities (RI, CQI and for the overall number of non-zero amplitude coefficients across layers) should be reported in CSI Part I. Thus, Priority 2 mainly specifies the priority of these three reports, and lower priority bits are omitted until Part I CSI code rate is below a threshold code rate.
For coherent-JT, the N TRP selection result by bitmap and the Ln selection result by combination configuration were agreed to be new parameters in CSI part I. In addition, based on the agreement to support a constraint on the total number of non-zero coefficients (NZCs) summed per layer and across all layers, the actual number of non-zero coefficients (NZCs) summed across all layers for each TRP still needs to be reported. Therefore,  needs to be extended to be TRP-specific, e.g., , where j is associated with the selected N TRPs. The selected N TRPs are also determined by the new parameter of the N TRP selection result by bitmap, as mentioned above. In addition, it is also questionable how to sort N selected TRP. In our opinion, the strongest TRP related to the SCI should have the highest priority across N selected TRPs. Therefore, the following CSI priority can be considered for CSI part I omission.
Table I One CSI priority for CSI part I omission
	CSI Part I omission

	Codebook type
	eType II or
feType II Port Selection
	Coherent-JT Type II codebook 

	Quantity priority
	RI (if reported)>
CQI>
 
	RI (if reported) >
N TRP selection result >
[bookmark: _Hlk127465238]Ln selection result >
CQI >
 >… >


Proposal 3 For CSI part I omission for coherent-JT, the N TRP selection result by bitmap and the Ln selection result by combination configuration should be considered as new parameters, and the  needs to be extended to be TRP-specific, e.g., . The following CSI priority can be considered for CSI part I omission,
· RI> N TRP selection result> Ln selection result >CQI >  >… >.
Priority 3: CSI part II omission
Based on the current specs, all the codebook parameters for PMI should be reported in CSI Part II. For both Rel-16 eType II and Rel-17 feType II Port Selection, when CSI reporting on PUSCH comprises two parts, the UE may omit a portion of the Part 2 CSI based three grouping information: G0, G1 and G2. In that case, the CSI priority for CSI part II omission is based on G0 > G1 > G2.
For both mode 1 and mode 2 for coherent-JT, the reporting of SD basis selection, NNZC bitmap and W2 is agreed to be extended to be in a TRP-specific manner. Separately, for mode 2, FD basis indication is still reported in a TRP-common manner. However, the FD basis indication for mode 1 has not been determined currently. Accordingly, it has not been determined whether FD basis indication is TRP-common or TRP-specific, or whether there is FD offset reporting or not. Therefore, the exact priority group for each parameter needs to be discussed after the determination on the FD basis indication for mode 1.
Observation 2 For CSI part II omission, the exact priority group for each parameter needs to be discussed after the determination on the FD basis indication for mode 1.
From a high-level point of view, some codebook parameters were extended to be TRP-specific, and some codebook parameters were still in TRP-common manner. Therefore, the two following prioritization rules can be considered for CSI part II omission.
· Alt 1: reusing the legacy priority based three groups, e.g., G0 > G1 > G2 
· Alt 2: new priority based groups for each TRP, e.g. TRP-common parameter > G0,TRP1 > G1,TRP1 > G2,TRP1 > …> G0,TRPN > G1,TRPN > G2,TRPN
For Alt 1, the codebook parameter is still grouped in three groups: G0,G1and G2 by the current rule. The only new parameter might be added for FD offset indication. Furthermore, since the NNZC and W2 have been extended to be TRP-specific, the following legacy priority of  and  needs to be re-defined by adding variables related to TRP/CSI-RS resource index. 
 for Rel-16 and,
 for Rel-17
For Alt 2, a new grouping rule for each TRP is defined based on N selected TRPs, such as G0,TRPj , G1,TRPj , G2,TRPj. However, some parameters, e.g., SCI, FD basis selection for mode 2 are still reported in a TRP-common manner. Thus, one simple method is to add a group as the highest priority for TRP-common parameter reporting. In addition, similarly as Part I omission, the strongest TRP related to the SCI should have the highest priority across N selected TRPs.
Proposal 4 For CSI part II omission for coherent-JT, the two following priorities can be considered,
· Alt 1: reusing the legacy grouping rule based three groups, e.g. G0 > G1 > G2 
· Alt 2: defining a new grouping rule for each TRP, e.g. TRP-common parameter > G0,TRP1 > G1,TRP1 > G2,TRP1 > …> G0,TRPN > G1,TRPN > G2,TRPN.
CSI reference resource 
In Rel-16 based on S-TRP for CQI calculation, the UE should assume that PDSCH signals on antenna ports for ν layers would result in signals equivalent to corresponding CSI-RS, as given by



where  is a vector of PDSCH symbols and v is the number of PDSCH transmission layers,  is the number of CSI-RS ports. For CSI feedback, W(i) is the precoding matrix corresponding to the reported PMI applicable to x(i).
Based on Rel-17 NCJT for CQI calculation, the UE should assume that the  layers are mapped to the CSI-RS ports of CMR 1 and PDSCH signals from TRP 1, and the  layers are mapped to the CSI-RS ports of CMR 2 and PDSCH signals from TRP 2. , , fully overlapped in time and frequency. In this case, UE can calculate two PMIs according to two CMRs respectively. As shown below, two associations with CSI-RS ports and PDSCH ports can be defined for each CMR group (TRP) respectively. 

For Rel-18 CJT transmission, K CMRs in one resource set are transmitted from K TRP respectively while total PDSCH ports are from both TRPs. Thus, the current association with CSI-RS ports and PDSCH ports is not suitable for CJT measurement hypothesis. In addition, the precoder for CJT also needs to be extended to the TRP dimension in one PMI reporting, such as , where  is associated with n selected TRP/CSI-RS resource, not with K TRP/CSI-RS resources configured by gNB. The n selected TRP/CSI-RS resources are related with the TRP selection in Part I, which was agreed in the previous meetings. Therefore, the enhancement for CSI reference resource definition for CJT measurement hypothesis should be discussed independently, and the dimensions on precoder or CSI-RS resource need to be further studied.
Proposal 5 The enhancement for CSI reference resource definition for CJT measurement hypothesis, the association with K CSI-RS resources and PDSCH layers should be defined independently, and the dimensions on precoder or CSI-RS resource need to be further studied.

CSI reporting enhancement for high/medium UE velocities
NNZC bitmap design
In the offline CSI discussion before #112 meeting, the scope of candidate bitmap scheme of NZCs selection was narrowed down, as shown below. 
	Offline 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: 
· 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.

	

	


In our opinion, considering the extension on the legacy design, Alt 1 is the simplest and best performance solution. The original intention of Alt 2 is mainly to reduce overhead. However, if only Q=2 is agreed, the difference on reporting overhead between Alt 1 and Alt 2 is negligible. Thus, FL’s suggestion in offline discussion for selecting Alt 1 or Alt 2 after the decision on value of Q is preferred. 
Furthermore, based on our analysis, multiple rays with different angles are contained in one cluster in real channel environment or TS 38.901. In that case, each ray might be observed a corresponding peak in Doppler domain, even though their delays might be the same. Therefore, the Doppler domain should be associated with both angle and delay domains, rather than only considering the sparsity in Delay-Doppler. Thus, the three-dimensional NNZC bitmap design is more suitable for 3D MIMO channel.
Observation 3 If only Q=2 is agreed, the difference on reporting overhead between Alt 1 and Alt 2 is negligible.
Observation 4 The Doppler domain should be associated with both angle and delay domains, rather than only considering the sparsity in Delay-Doppler.
Proposal 6 Regarding NNZC bitmap design for high/medium UE velocities, Alt 1 is the simplest and best performance solution.
The value of codebook parameters
In the last meeting, most codebook parameters for UE-side prediction were discussed and the mandatory value has been agreed. Some additional value of Q, , K and d should be discussed in this meeting.
Q
The number of selected DD basis vectors is denoted as Q. In the last meeting, at least Q=2 was supported. From the perspective of performance improvement, more DD basis vectors are selected, the more accurate the prediction. That’s because each DD basis vector might be associated with one ray or delay path. However, from the observation of PDP or CIR, the power of the strongest delay path is much higher than that of other delay paths. In that case, some relatively weak delay paths will interfere with the prediction performance due to noise problems. Therefore, in our opinion, Q=2 is sufficient.
Proposal 7 For the number of selected DD basis vectors, Q=2 is sufficient.
WCSI
In the previous meeting, WCSIis denoted as  where d=DD unit size in slots and  is unit-less. And in last meeting, at least d=m= {1,2} and = {1,2,4,8} was supported. The value of = {3,5,16,32} should be further discussed. 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 matrices or the last slot of the CSI reporting window (slot l+WCSI–1) and the N4-thW2 matrices. Considering less impact on 2 CQIs definition, the values of WCSI and N4 are expected to be even numbers. Therefore, = {3,5}is not preferred. In addition, = {16,32} will significantly increase PMI reporting overhead. Thus, in our opinion, = {1,2,4,8} is sufficient.
Proposal 8 For the length of the DD/TD basis vector, = {1,2,4,8} is sufficient.
TRS-based TDCP reporting
In the RAN1#111 meeting, the scope of candidate reporting TDCP parameters was narrowed down, as shown below. 
	Agreement
For the Rel-18 TRS-based TDCP reporting, down select only one of the following alternatives by RAN1#112:
· AltA.1 (Doppler spread) as described in R1-2210523
· AltA.2 (Doppler shift): A UE is configured to report the Doppler shifts corresponding to the M strongest peaks of the wideband Doppler spectrum, for each of the  configured TRS resources
· A TDCP report can be configured with N periodic TRS resources (e.g., N=2 with one TRS resource per TRP)
· Parameter M is RRC configured with candidate values TBD, e.g. M=1,2,3,…
· Wideband Doppler spectrum is calculated from the wideband time correlation function, given, as an example, by  , where   and  is the channel for subcarrier n.
· AltB (TD correlation profile) as described in R1-2210523
Down-selection is to done based on, at least, the (single-)user throughput (LLS) performance comparison among the alternatives assuming:
· Three special cases of an agreed use case (companies can select only one or more): aiding gNB to determine switching between Type-I and Rel-16 eType-II codebooks, or to determine SRS periodicity in the UL-SRS reciprocity-based precoding scheme; or aiding the gNB implementation in CSI prediction for TDD
· In their simulations on switching between Type-I and Rel-16 eType-II codebooks, companies should state how to calculate the metric for the determination and how to set the threshold, and what the UE reports.
· In their simulations on UL-SRS reciprocity-based precoding scheme, companies should state how to set the SRS periodicity based on the reported metrics, and what the UE reports; and the results should be displayed in terms of user throughput vs SRS overhead
· In their simulations on CSI prediction for TDD, the results should be the correlation between real channel and predicted channel, and what the UE reports; aided by the reported metric.
· Other scenarios of the agreed use cases can optionally be simulated 
· Based on the agreed EVM for sTRP and mTRP
Note: Different alternatives may or may not apply to different use cases  
FFS: The need for a measure of confidence level in the TDCP report, and/or UE behavior when the quality of TDCP measurement is not sufficiently high
FFS: TDCP parameter(s) signaled with respect to each alternative


In general, there are still two categories for TDCP reporting: Doppler profile and TD correlation profile. From the perspective of UE implementation, for both alternatives, UE needs to filter different delay paths or rays via TRS channel estimation first. And then UE might need to calculate the wideband time correlation function based the selected delay paths. In the final procedure, UE still needs to estimate the Doppler spectrum/shifts for Doppler profiles (Alt A.1 and Alt A.2); For TD correlation profile, UE directly reports auto-correlation without further Doppler estimation. However, for aiding gNB of different use cases, gNB still needs to obtain Doppler information. Therefore, the only difference between those two approaches is whether the Doppler estimation is handled by the gNB or UE. Going further, Doppler profile reporting is a more direct and the simplest approach to reflect the channel time-variation. That’s because gNB ultimately needs to obtain Doppler information (e.g. Doppler spread or Doppler shifts). 
Observation 5 For TDCP reporting, the only difference between Doppler profile and TD correlation profile is whether the Doppler estimation is handled by the gNB or UE. Therefore, Doppler profile reporting is a more direct and the simplest approach to reflect the channel time-variation.
To compare with two Doppler profiles, in our opinion, channel time-variation is determined together by Doppler absolute shift and Doppler spread. Therefore, only reporting the Doppler spread might not be sufficient. In addition, if gNB can obtain multiple Doppler shifts by multiple delay paths, gNB can also roughly estimate the Doppler spread by its implementation. Thus, Alt A.2 based on Doppler shift reporting is preferred.
Observation 6 For TDCP reporting, Alt A.1 and Alt A.2 based on Doppler profile are straight-forward to reflect medium/high channel properties.
Proposal 9 For TDCP via TRS, Alt A.2 based on Doppler shift reporting is preferred.
[bookmark: _Hlk127450745]For the Alt A.2, the candidate value of M should be mainly considered according to the overhead. The reporting overhead will be increased significantly, as the value of M increases. For the use case for aiding gNB to determine CSI configuration, gNB does not seem to need Doppler shifts by multiple delay paths. However, for the use case for aiding gNB to predict channel, gNB needs more Doppler shifts by multiple delay paths for restructuring Time-domain channel. Therefore, our suggestion is to consider different values of M separately according to the different use cases. 
Observation 7 For the use case for aiding gNB to determine CSI configuration, gNB does not seem to need Doppler shifts by multiple delay paths. However, for the use case for aiding gNB to predict channel, gNB needs more Doppler shifts by multiple delay paths for restructuring Time-domain channel.
Proposal 10 For the Alt A.2, the candidate value for M should be considered according to the overhead and different use cases.
Respectively, for the use case for aiding gNB to determine CSI configuration, gNB only needs single Doppler shift and Doppler spread, which might be equivalent to each other. In that case, the interpretation and limitation when M=2 can be considered as follows. The specific description of the average Doppler shift and the Doppler spread can be found in [2] achieved in RAN1#110bis e-meeting.
· [bookmark: _Hlk127451154]Interpretation 1: The average Doppler shift + Doppler spread 
· Interpretation 2: The Doppler shift by the strongest path + Doppler spread
· Interpretation 3: The Maximum Doppler shift + the minimum Doppler shift
Comparing the above interpretation 1 and 2, Doppler spread needs to be reported to determine the channel coherent time. But for interpretation 3, Doppler spread can be calculated by gNB and the Doppler spectrum can also be reconstructed from the maximum Doppler (e.g., based on U-shape algorithm by the maximum Doppler). 
Proposal 11 For the use case for aiding gNB to determine CSI configuration, M=2 is preferred. And the interpretation and limitation when M=2 can be considered as follows, 
· Interpretation 1: The average Doppler shift + Doppler spread 
· Interpretation 2: The Doppler shift by the strongest path + Doppler spread
· Interpretation 3: The Maximum Doppler shift + the minimum Doppler shift
For the use case for aiding gNB to predict the future channel, the more comprehensive the Doppler information of delay path is, the higher the accuracy of channel reconstruction is. In addition, as mentioned in section 3.2, multiple rays with different angles are contained in one cluster in real channel environment or TS 38.901. Multiple Doppler shifts can be observed even in one delay cluster. Therefore, even in one delay path, multiple doppler shifts should be reported. However, according to the autocorrelation formula based on delay in the current agreement, it is questionable whether multiple Doppler shifts within one delay in the Doppler spectrum can be filtered. Further, for M>1, the further optimization (e.g., reporting relative difference with the strongest dela path) can be considered in order to reduce reporting overhead.
Observation 8 According to the autocorrelation formula based on delay in the current agreement, it is questionable whether multiple Doppler shifts within one delay in the Doppler spectrum can be filtered.
Proposal 12 For the use case for aiding gNB to predict the future channel, even in one delay path, multiple doppler shifts should be reported.
Proposal 13 For M>1, the further optimization (e.g., reporting relative difference with the strongest delay path) can be considered in order to reduce reporting overhead.

Conclusions
In this contribution, we provide our views on the enhancements for DL CSI enhancements. We have the following observations and proposals:
Observation 1 For CSI omission for coherent-JT, the remapping of priority on multiple CSI reports is not needed.
Observation 2 For CSI part II omission, the exact priority group for each parameter needs to be discussed after the determination on the FD basis indication for mode 1.
Observation 3 If only Q=2 is agreed, the difference on reporting overhead between Alt 1 and Alt 2 is negligible.
Observation 4 The Doppler domain should be associated with both angle and delay domains, rather than only considering the sparsity in Delay-Doppler.
Observation 5 For TDCP reporting, the only difference between Doppler profile and TD correlation profile is whether the Doppler estimation is handled by the gNB or UE. Therefore, Doppler profile reporting is a more direct and the simplest approach to reflect the channel time-variation.
Observation 6 For TDCP reporting, Alt A.1 and Alt A.2 based on Doppler profile are straight-forward to reflect medium/high channel properties.
Observation 7 For the use case for aiding gNB to determine CSI configuration, gNB does not seem to need Doppler shifts by multiple delay paths. However, for the use case for aiding gNB to predict channel, gNB needs more Doppler shifts by multiple delay paths for restructuring Time-domain channel.
Observation 8 According to the autocorrelation formula based on delay in the current agreement, it is questionable whether multiple Doppler shifts within one delay in the Doppler spectrum can be filtered.
Proposal 1 For  quantization on C-JT transmission hypothesis, the working assumption on Alt 3 should be confirmed.
Proposal 2 For FD basis selection and indication for mode 1, Alt 1 is preferred.
Proposal 3 For CSI part I omission for coherent-JT, the N TRP selection result by bitmap and the Ln selection result by combination configuration should be considered as new parameters, and the  needs to be extended to be TRP-specific, e.g., . The following CSI priority can be considered for CSI part I omission,
· RI> N TRP selection result> Ln selection result>CQI> >… >
Proposal 4 For CSI part II omission for coherent-JT, the two following priorities can be considered,
· Alt 1: reusing the legacy grouping rule based three groups, e.g., G0 > G1 > G2 
· Alt 2: defining a new grouping rule for each TRP, e.g. TRP-common parameter > G0,TRP1 > G1,TRP1 > G2,TRP1 > …> G0,TRPN > G1,TRPN > G2,TRPN
Proposal 5 The enhancement for CSI reference resource definition for CJT measurement hypothesis, the association with K CSI-RS resources and PDSCH layers should be defined independently, and the dimensions on precoder or CSI-RS resource need to be further studied.
Proposal 6 Regarding NNZC bitmap design for high/medium UE velocities, Alt 1 is the simplest and best performance solution.
Proposal 7 For the number of selected DD basis vectors, Q=2 is sufficient.
Proposal 8 For the length of the DD/TD basis vector, = {1,2,4,8} is sufficient.
Proposal 9 For TDCP via TRS, Alt A.2 based on Doppler shift reporting is preferred.
Proposal 10 For the Alt A.2, the candidate value for M should be considered according to the overhead and different use cases.
Proposal 11 For the use case for aiding gNB to determine CSI configuration, M=2 is preferred. And the interpretation and limitation when M=2 can be considered as follows, 
· Interpretation 1: The average Doppler shift + Doppler spread 
· Interpretation 2: The Doppler shift by the strongest path + Doppler spread
· Interpretation 3: The Maximum Doppler shift + the minimum Doppler shift
Proposal 12 For the use case for aiding gNB to predict the future channel, even in one delay path, multiple doppler shifts should be reported.
Proposal 13 For M>1, the further optimization (e.g., reporting relative difference with the strongest delay path) can be considered in order to reduce reporting overhead.
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