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Introduction
[bookmark: _Ref494215420]In RAN1#109 meeting, it was agreed to support and specify Type-II codebook refinement for CJT mTRP, Type-II codebook refinement for high/medium UE velocities exploiting time-domain correlation/Doppler-domain information, and UE reporting of time-domain channel properties (TDCP) measured via CSI-RS for tracking [1]. 
	Agreement
For Rel-18 CSI enhancements, proceed to support and specify the following features (the previously agreed work scopes apply):
· Type-II codebook refinement for CJT mTRP 
· Type-II codebook refinement for high/medium UE velocities exploiting time-domain correlation/Doppler-domain information
· UE reporting of time-domain channel properties (TDCP) measured via CSI-RS for tracking
· The use case of aiding gNB-side CSI prediction is to be confirmed in RAN1#110


In this contribution, we provide our view on the detailed design for each of the features.

Discussion
CSI enhancement for CJT
During the last meeting, regarding the work scope of Type-II codebook refinement for CJT mTRP, RAN1 has ruled out Rel-16 eType-II port selection codebook. For Rel-16 eType-II regular codebook and Rel-17 FeType-II port selection codebook, there’s an FFS on whether to prioritize/down-select from the two. 
	Agreement
The work scope of Type-II codebook refinement for CJT mTRP includes refinement of the following codebooks:
· Rel-16 eType-II regular codebook
· Rel-17 FeType-II port selection (PS) codebook
FFS: Whether to prioritize/down-select from the two


In our views, at least Rel-16 eType-II regular codebook should be further enhanced for CJT as high priority. First of all, we prefer to enhance only one codebook, since otherwise, the workload of this sub-agenda would be too high. Comparing with Rel-17 FeType-II port selection codebook, Rel-16 eType-II regular codebook is suitable not only for FDD but also for TDD. 
Proposal 1: For CJT, Rel-16 eType-II regular codebook enhancement is prioritized.
In order to enable channel measurement on multiple TRPs, NW needs to configure CSI-RS resource to UE. Based on the agreement below, there are two possible ways to associate CSI-RS resource with different TRPs. The first way is to allow one to one mapping between CSI-RS resource and TRP, which means each TRP will transmit an individual CSI-RS resource. Another way is to allow a single CSI-RS resource being associated with all TRPs, which means different TRP will transmit different ports of the same CSI-RS resource. 
	Agreement
The work scope of Type-II codebook refinement for CJT mTRP includes the following NZP CSI-RS (CMR) setups in Resource Setting associated with Rel-18 Type-II codebook for CJT
· Opt1: 1 NZP CSI-RS resource, max # ports = 32
· FFS: whether/how to associate TCI states and CSI-RS ports
· Opt2: K>1 NZP CSI-RS resources with the same number of ports (representing K TRPs)
· FFS: The maximum number of ports per resource, and the total number of ports across all resources 
FFS: Whether to prioritize/down-select from the two options


According to TS 38.211, it is assumed that the antenna ports within a CSI-RS resource are quasi-colocated with QCL Type A, Type D (when applicable), and average gain. The assumption has been kept from Rel-15 to Rel-17. Based on the discussion above, we don’t see the necessity to break it. Besides, Opt1 will limit the maximum number of ports for each TRP, which will not be suitable when the TRPs are equipped with massive MIMO. 
Proposal 2: Regarding CSI-RS configuration for CJT, support Opt2: K>1 NZP CSI-RS resources with the same number of ports.
Regarding codebook structure, based on the agreement below, three alternatives can be considered for down selection or merging.
	Agreement
The work scope of Type-II codebook refinement for CJT mTRP includes down-selecting at least one or merging from the following codebook structures:
· Alt1A. Per-TRP/TRP group (port-group or resource) SD/FD basis selection + relative co-phasing/amplitude (including WB and/or SB). Example formulation (N = number of TRPs or TRP groups): 

·  = co-amplitude and
·  = co-phase
· Including special case of  (no co-scaling) or 
· Alt1B. Per-TRP/TRP group (port-group or resource) joint SD-FD basis selection + relative co-phasing/amplitude (including WB and/or SB). Example formulation (N = number of TRPs or TRP groups): 

·  = co-amplitude and
·  = co-phase
· Including special case of  (no co-scaling) or 
· Alt2. Per-TRP/TRP group (port-group or resource) SD basis selection and joint (across N TRPs) FD basis selection. Example formulation (N = number of TRPs or TRP groups):



First of all, we prefer to reuse legacy codebook structure as much as possible. Thus, Alt1B is not preferred since joint SD-FD basis is not defined in legacy codebook. For the other two alternatives, Alt1A allows per TRP SD basis selection and FD basis selection, and Alt2 allows per TRP SD basis selection but joint FD basis selection across TRPs. If the strong FD bases for different TRPs are assumed to be centralized, FD basis selection across TRPs can be considered. However, if the location of strong FD bases for different TRPs are distributed, it will be impossible to determine a small intermediate subset to cover the strong FD bases for all TRPs. Considering that the distance between UE and different TRPs may not be the same, and different UEs may be in different location, the transmission delays between a UE and different TRPs are not the same. Thus, it is difficult for the serving cell to guarantee that the strong FD bases for different TRPs are centralized, i.e., joint FD basis selection may not be feasible.
Proposal 3: Regarding codebook structure for CJT, Alt1A is first preference, and Alt2 is second preference.
On the SD and FD basis design, 4 alternatives have been listed as below for down selection. 
	Agreement
On the spatial-domain (SD) and frequency-domain (FD) basis design for the Rel-16 Type-II codebook refinement for CJT mTRP, down-select from the following alternatives:
· Alt1 (separate, legacy DFT): SD basis and FD basis are separate, each fully reusing the legacy Rel-16 DFT-based design
· Alt2 (joint, DFT): joint SD-FD DFT-based basis
· FFS: Details on DFT parameters, e.g. length, oversampling (if any), rotation (if any)
· Alt3 (joint, eigenvector): joint SD-FD eigenvector-based basis 
· FFS: eigenvector codebook design, parametrization
· Alt4 (separate, eigenvector): SD basis and FD basis are separate, using eigenvector-based basis 
· FFS: eigenvector codebook design, parameterization


Similar as we discussed on codebook structure, we also prefer to reuse legacy FD and FD basis design as much as possible. Therefore, we prefer legacy DFT based SD basis and FD basis, i.e. Alt1.
Proposal 4: Regarding SD and FD basis design for CJT, support Alt1: (separate, legacy DFT): SD basis and FD basis are separate, each fully reusing the legacy Rel-16 DFT-based design.
Regarding the TRP selection/determination schemes, 3 alternatives have been listed as below for down selection. 
	Agreement
On the Type-II codebook refinement for CJT mTRP, down-select from the following TRP selection/determination schemes (where N is the number of cooperating TRPs assumed in PMI reporting):
· Alt1. N is gNB-configured via higher-layer (RRC) signaling
· The N configured TRPs are gNB-configured via higher-layer (RRC) signaling
· Note: only one transmission hypothesis is reported
· Alt2. N is UE-selected and reported as a part of CSI report where N{1,..., NTRP} 
· N is the number of cooperating TRPs, while NTRP is the maximum number of cooperating TRPs configured by gNB 
· In this case, the selection of N out of NTRP TRPs is also reported (FFS: exact reporting scheme)
· FFS: Configuration of NTRP TRPs and the value of NTRP, whether explicit or implicit
· FFS: In addition to one transmission hypothesis, whether reporting multiple transmission hypotheses (with the same N value or possibly different N values) is supported
· Alt3. The UE reports CSI corresponding to K transmission hypotheses 
· The N configured TRPs are gNB-configured via higher-layer (RRC) signaling
· FFS: supported value(s) of K, and whether the K transmission hypotheses are gNB-configured or UE-reported


Similar as CSI enhancements for Multi-TRP in Rel-17, in order to help gNB to schedule the best TRP group for DL transmission, it is beneficial if UE could recommend the TRP group based on channel measurements. Otherwise, if gNB received the PMI/RI/CQI corresponding to all configured TRPs, gNB may have to trigger another CSI report if it needs to change the number of cooperating TRPs. Regarding Alt3, we think the second FFS in Alt2 has already covered it. Therefore, we prefer Alt2.
Proposal 5: For TRP selection/determination scheme, support Alt2: N is UE-selected and reported as a part of CSI report where N{1,..., NTRP}

CSI enhancement for High/medium velocity UE
Codebook structure
For codebook structure, last meeting [1], we have the following agreement:
	Agreement
The work scope of Type-II codebook refinement for high/medium velocities includes down selection from the following codebook structures (for discussion purposes):
· Alt1. Time-domain basis, 
· Alt1A: Time-domain basis commonly selected for all SD/FD bases, e.g.  
· Alt1B: Time-domain basis independently selected for different SD/FD bases 
· Alt2. Doppler-domain basis 
· Alt2A: Doppler-domain basis commonly selected for all SD/FD bases, e.g. 
· Alt2B: Doppler-domain basis independently selected for different SD/FD bases 
· Note that  may be the identity as a special case 
· Alt3. Reuse Rel-16/17 (F)eType-II codebook with multiple  and a single  and  report.


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In our understanding, Alt1 and Alt2 are mathematically equivalent, although Alt1 is more like time-domain processing while Doppler-domain processing for Alt2. We prefer Alt2. One reason is that it is the straightforward extension of legacy Rel-16 Type-II/Rel-17 PS Type-II codebook. Another reason is that as some companies stated that the channel changes rapidly in frequency-time domain but relatively slowly in delay-Doppler domain, the compression for Alt1 would possibly result in performance loss.
Further, after some offline discussion among group, we have the following offline proposal:
	Offline proposal 2.A: For the Type-II codebook refinement for high/medium velocities, down-select from the following codebooks structures:
· Alt2A: Doppler-domain basis commonly selected for all SD/FD bases, e.g. 
· Note that  may be the identity as a special case
· Alt2B: Doppler-domain basis independently selected for different SD/FD bases 
· Note that  may be the identity as a special case
· Alt3. Reuse Rel-16/17 (F)eType-II codebook with multiple  and a single  and  report.


Compared with Alt2B, we prefer Alt2A, for the reason that it is similar to legacy codebook, and much simple. Alt3 would result in much UCI overhead since it is per occasion    reporting and there is no compression on PMI.
Proposal 6: For codebook structure, support Offline proposal 2.A, and support Alt 2A.

DD basis
For Doppler-/time-domain basis waveform, one agreement has been achieved last meeting [1]:
	Agreement
The work scope of Type-II codebook refinement for high/medium velocities includes down selection from the following Doppler-/time-domain basis waveforms for codebook design: 
· Alt1. Orthogonal DFT (with or without rotation factor)
· Alt2. Oversampled DFT
· Alt3. Other waveforms, e.g. DCT, Slepian
· Alt4. Identity (i.e. no Doppler-/time-domain compression) 


For Rel-16 Type-II/Rel-17 PS Type-II codebook, DFT waveform is adopted as the basis vector of frequency codebook. From our side, DFT waveform still can be taken as the basis vector for Rel-18 DD codebook for its similarity and performance. Oversampled DFT codebook seems not to be necessary, and the benefit is not clear to us.
Proposal 7: For DD codebook, support Alt1.

CSI-RS resource configuration enhancement
Regarding CSI-RS configuration for ‘burst’ enhancement, last meeting [1], we have some discussion and have the following agreement:
	Agreement
On potential refinement of Resource setting configuration associated with Type-II codebook refinement for high/medium velocities, study the following options to assess whether/how the legacy Resource setting configuration needs to be enhanced for “burst” measurement:
· Periodic (P) CSI-RS: periodicity and offset
· Semi-persistent (SP) CSI-RS: activation/deactivation, periodicity, and offset
· Aperiodic (AP) CSI-RS: triggering, offset of a group of AP CSI-RS resources   
FFS: Support for K>1 NZP CSI-RS resources association with Type-II codebook refinement for high/medium velocities
FFS: Whether specification support for jointly utilizing two types of CSI-RS time-domain behaviors is needed 


To achieve accurate Doppler-domain information, measurement on multiple CSI-RS occasions or bursts is needed to obtain multiple channel information. This requires UE to buffer multiple continuous CSI-RS. Since for periodic CSI report or semi-persistent CSI report, only periodic or semi-persistent CSI-RS can be utilized. Long time CSI-RS reception behavior would result in huge burden on UE, e.g., increasing UE memory size and causing power consumption, especially when operating at a large bandwidth. Thus, aperiodic CSI reporting for Doppler-domain information is preferred from our side. For the time behavior of CSI-RS, aperiodic CSI-RS should be supported. Although P/SP CSI-RS is not preferred, it can be fine if aperiodic CSI-RS is also configured, so P/SP CSI-RS can be used in a causal way, e.g., only one or multiple occasions in one periodicity is utilized.
Proposal 8: For CSI enhancement on Doppler-domain information, only aperiodic CSI reporting can be considered. P/SP/AP CSI-RS can be considered.
In current specification, for one periodic/semi-persistent CSI report, only one CSI-RS resource setting including one periodic/semi-persistent CSI-RS resource for channel measurement can be configured to be associated. For one aperiodic CSI report, it can be associated with only one periodic/semi-persistent /aperiodic resource set included in a resource setting. If the codebook type is Type-II, only one resource can be included in one CSI-RS resource set for channel measurement for P/SP/AP CSI reporting.
To realize one CSI report associated with multiple continuous CSI-RS occasions or bursts, as the aforementioned, P/SP CSI-RS is used in a causal way, then enhancement on P/SP CSI-RS is not needed. For aperiodic CSI-RS, in current spec, only one slot offset can be configured for one set, and all resources in a set are located in a slot. Thus, further enhancement is needed for AP CSI-RS resource, e.g., one resource in a resource set with repeated transmission configured, or multiple resources with different slot offset can be configured in a resource set, or multiple sets with different slot offset can be associated, even if codebook type still is Type-II. On the other hand, considering UE implementation, uniform CSI-RS occasions or bursts distribution is preferred. 
Proposal 9: Support further enhancement on AP CSI-RS, and uniform distribution of multiple CSI-RS occasions or burst is preferred. The following options can be considered:
· Option 1: One AP CSI reporting is still associated with one AP CSI-RS resource set, and one AP CSI-RS resource is included in one set with repetition number and repetition interval configured;
· Option 2: One AP CSI reporting is still associated with one AP CSI-RS resource set, and multiple AP CSI-RS resources are included in one set with uniform interval among CSI-RS resources;
· Option 3: One AP CSI reporting is associated with multiple AP CSI-RS resource sets with different slot offsets, and one AP CSI-RS resource is included in one set;
Last meeting, there are also some discussions on whether TRS can be included. The benefit of introducing TRS is not clear to us. This is because that TRS is one port, CSI parameters such as PMI can not be achieved by TRS. In addition, the time correlation provided by TRS can not be applied into all CSI-RS ports, for different CSI-RS ports may experience different time correlation, where each CSI-RS port may correspond to one different path/beam.
Observation 1: It is not necessary to consider the mixed configuration including TRS and CSI-RS.

The configuration of CSI measurement and reporting
Regarding CSI measurement and reporting, we have the following agreement achieved in last meeting [1]:
	Agreement
On the CSI reporting and measurement for the Type-II codebook refinement for high/medium velocities, at least for discussion purposes, define the following:
· Assume a CSI report in slot n, and let the length of the DD/TD basis vector be N4 
· Note that basis vector has no span/window in time-domain, only length
· CSI-RS measurement window of [k,k+Wmeas –1], representing the window in which CSI-RS occasion(s) are measured for calculating a CSI report
· k is a slot index and Wmeas is the measurement window length (in slots)
· Note: In the legacy Rel-16/17 CSI, the CSI-RS occasion(s) are configured in CSI-ReportConfig
· CSI reporting window of [l,l+WCSI –1], associated to the CSI report in slot n 
· l is a slot index and WCSI is the reporting window length (in slots)
· CSI reference resource(s) in time-domain 
· The location of a CSI reference resource is denoted as nref (slot index)
Agreement
On the CSI reporting and measurement for the Type-II codebook refinement for high/medium velocities, consider at least the following alternatives for potential down-selection:
· Alt1: nref (CSI reference resource slot) as boundary 
· Alt1.A:  l + WCSI –1 ≤ nref
· Alt1.B:  l ≥ nref
· Alt1.C: l < nref and l + WCSI –1 > nref 
· Alt2: n (report slot) as boundary
· Alt2.A: l + WCSI –1 ≤ n
· Alt2.B: l ≥ n
· Alt2.C: l < n and l + WCSI –1 > n
· Alt3: End slot of Wmeas (k + Wmeas –1) as boundary 
· Alt3.A: l + WCSI –1 ≤ k + Wmeas –1 with the following as a special case: l=k, WCSI = Wmeas
· Alt3.B: l ≥ k + Wmeas –1
· Alt3.C: l < k + Wmeas –1 and l + WCSI –1 > k + Wmeas –1 with the following as special cases:
· l=k, l + WCSI = n
· l=k, l + WCSI > n
FFS: whether nref represents the slot index of Rel-15 CSI reference resource or a newly defined CSI reference resource
FFS: whether/how the CSI measurement window and reporting window are configured


In Rel-15, a CSI reference resource is introduced for CQI calculation. In addition, the slot location () of CSI reference resource is utilized as one threshold to determine whether to update the CSI report. In details, the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource and drops the report otherwise. The specification also defines the gap () between CSI reference and the uplink slot when CSI will be reported, to ensure there is enough time for UE to calculate the CSI. One illustrate to depict the above time restriction can be seen below:
[image: ]
Figure 1. One illustration of legacy CSI timeline
In our mind, the definition and function of CSI reference resource can be reused, and we have not seen any justified reason to change. 
Observation 2: Further enhancement on CSI reference resource is not needed.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]For the three alternatives of each AltX for CSI measurement and reporting, each denotes different CSI processing. Only CSI from measured CSI-RS can be included in CSI report for AltX.A, where potential compression at UE side is needed to reduce the overhead and assist gNB to do CSI prediction. While for AltX.B, only predicted CSI based on the extrapolation on the channel information from measured CSI-RS at UE side is contained in the CSI report. AltX.C is mixed way where both past and future CSI are included. Extrapolation and compression operation are needed at UE side, which would increase UE’s complexity, but the benefit for AltX.C is not clear to us. 
For gNB side prediction, the accuracy of CSI may be bad. The reason is that the CSI information from UE feedback is quantized, and prediction based on lossy information may be not good. But additional information from UE, e.g., Doppler information, can help gNB improve the performance. While for UE side prediction, indeed literally raw channel information can be used for UE to achieve actuate CSI prediction. However, it perhaps depends on UE’s capability. For example, for low end UE, the capability of the extrapolation operation and buffer size is limited, which perhaps result in poor predicted CSI, while for high end UE, there may be no problem. Thus, both AltX.A and Altx.B can be considered, which can depend on UE’s capability.
Further, after offline email discussion among group, there is one offline proposal shown below:
	Offline proposal 2.B: On the CSI reporting and measurement for the Type-II codebook refinement for high/medium velocities, down-select at least one from the following alternatives:
· Alt1.A:  l + WCSI –1 ≤ nref
· nref (CSI reference resource slot) as boundary 
· Alt1.B:  l ≥ nref
· nref (CSI reference resource slot) as boundary
· Alt2.B: l ≥ n
· n (report slot) as boundary
· Alt3.B: l ≥ k + Wmeas –1 
· End slot of Wmeas (k + Wmeas –1) as boundary


As the aforementioned, both AltX.A and AltX.B can be considered from our side. Among Alt1.B, Alt2.B and Alt3.B, we prefer Alt2.B, for it could clearly represent the feature of CSI prediction at UE side.
Proposal 10: For the configuration of CSI measurement and reporting for high/medium velocity UEs, support Offline proposal 2.B. Alt1.A and Alt2.B can be considered.
For CSI reporting window, there seems not to be necessary to introduce it in the specification. For example, if gNB configures the length of DD basis vector , it can be interpreted as Alt1.A for multiple CSIs needed, otherwise as Alt2.B since how to predict can be up to UE’s implementation.
Observation 3: It seems to be unnecessary to introduce CSI reporting window.

CSI enhancement for TRS based TDCP reporting
In RAN1#109e [1], after extensive discussions, we have the following agreements for TRS based TDCP reporting.
	Agreement
The work scope of TRS-based TDCP reporting focuses on the following use cases for evaluation purposes:
· Targeting medium and high UE speed, e.g. 10-120km/h as well as HST speed
· Aiding gNB to determine 
· CSI reporting configuration and CSI-RS resource configuration parameters, 
· Precoding scheme, using one of the CSI feedback based precoding schemes or an UL-SRS reciprocity based precoding scheme
· Aiding gNB-side CSI prediction
Agreement
The work scope of TRS-based TDCP reporting includes down selection from the following TDCP parameters:
· Alt1. Doppler shift
· Alt2. Doppler spread
· Alt3. Cross-correlation in time 
· Alt4A. Relative Doppler shift of a number of peaks in CIR 
· Alt4B. Relative Doppler shifts of different TRSs
· Alt5: CSI-RS resource and/or CSI reporting setting configuration assistance
Agreement
The TRS-based TDCP reporting is down selected from the following alternatives:
· Alt1 (stand-alone): TDCP reporting comprises auxiliary feedback information to enable refinement of CSI reporting configuration, and/or codebook configuration parameters, and/or (to be confirmed in RAN1#110) gNB-side CSI prediction 
· Aperiodic reporting is supported
· FFS: Whether periodic, semi-persistent and/or event-triggered (UE-initiated) reporting are supported 
· Alt2 (non-stand-alone): TDCP reporting corresponds to a subset of the UCI parameters associated with a codebook/PMI for high/medium velocities, reported by the UE and measured via TRS 
· FFS: The associated codebook(s)/PMI(s)


In RAN1#109e, five candidates of TDCP parameters are listed for further down-selection shown as the above, and three use cases are identified. Next, we would like to present our views on these TDCP parameters while considering its function.
For Alt1, in our understanding, it could provide additional help for gNB to predict DL channel evolution in time and calculate precoding for TDD system where SRS is used for achieving DL channels. Cross/Auto-correlation in time for Alt3 could also assist gNB to predict channel evolution in time. However, compared Alt 3, Alt 1 is relatively simple.
By utilizing Doppler spread in Alt2, channel coherent time can be obtained, which can be assisting gNB to determine CSI reporting configuration and CSI-RS resource configuration parameters. It is beneficial for FDD system.
For Alt 4A, multiple Doppler shifts of a number of peaks in channel impulse response corresponding to different propagation paths can be achieved. However, Alt 4B also could achieve multiple Doppler shifts each corresponding different paths by precoded each TRS port with a specific SD-FD basis. In addition, Alt 4B could also provide Doppler shift drift rate. Thus, Alt 4B is preferred compared with Alt4A.
For Alt 5, it seems only to be applied for the first use case, i.e., CSI measurement and reporting configuration, but the objective also can be realized by other parameters, e.g., Doppler spread, Doppler shift. On the other hand, it seems to be unable of reflecting Time/Doppler properties, and the benefit is very limited.
Based on the above analysis, we have the following proposal:
Proposal 11: For the parameters of TRS based TDCP reporting, Alt 1, Alt 2, and Alt 4 can be considered.
Regarding TDCP reporting mechanism, in our understanding, firstly, standalone TDCP reporting (i.e., Alt1) is one clean solution, which can be applied for any use case while non-standalone TDCP reporting (i.e., Alt2) is mainly for the use case of aiding gNB-side CSI prediction and is conditioned on TypeII codebook; secondly, for TDD system, it is possibly that there is no other CSI parameters such as PMI, and Alt2 could not work. Thus, we prefer standalone TDCP reporting.
Proposal 12: Support standalone TDCP reporting.
For standalone TDCP reporting, aperiodic reporting has been agreed. For periodic and semi-static reporting, in our mind, it is not necessary. This is because that if a velocity changes quickly, the periodic/semi-static reporting is not efficient, and if the velocity changes slowly, the aperiodic reporting is enough.
Observation 4: For standalone TDCP reporting, both periodic reporting and semi-static reporting are not needed.

Conclusion
In this contribution, we provide our view on CSI enhancement for high/medium UE velocities and coherent JT. The following proposals and observations are achieved:
CSI enhancement for CJT
Proposal 1: For CJT, For CJT, Rel-16 eType-II regular codebook enhancement is prioritized.
Proposal 2: Regarding CSI-RS configuration for CJT, support Opt2: K>1 NZP CSI-RS resources with the same number of ports.
Proposal 3: Regarding codebook structure for CJT, Alt1A is first preference, and Alt2 is second preference.
Proposal 4: Regarding SD and FD basis design for CJT, support Alt1: (separate, legacy DFT): SD basis and FD basis are separate, each fully reusing the legacy Rel-16 DFT-based design.
Proposal 5: For TRP selection/determination scheme, support Alt2: N is UE-selected and reported as a part of CSI report where N{1,..., NTRP}

CSI enhancement for High/medium velocity UE
Observation 1: It is not necessary to consider the mixed configuration including TRS and CSI-RS.
Observation 2: Further enhancement on CSI reference resource is not needed.
Observation 3: It seems to be unnecessary to introduce CSI reporting window.
Proposal 6: For codebook structure, support Offline proposal 2.A, and support Alt 2A.
Proposal 7: For DD codebook, support Alt1.
Proposal 8: For CSI enhancement on Doppler-domain information, only aperiodic CSI reporting can be considered. P/SP/AP CSI-RS can be considered.
Proposal 9: Support further enhancement on AP CSI-RS, and uniform distribution of multiple CSI-RS occasions or burst is preferred. The following options can be considered:
· Option 1: One AP CSI reporting is still associated with one AP CSI-RS resource set, and one AP CSI-RS resource is included in one set with repetition number and repetition interval configured;
· Option 2: One AP CSI reporting is still associated with one AP CSI-RS resource set, and multiple AP CSI-RS resources are included in one set with uniform interval among CSI-RS resources;
· Option 3: One AP CSI reporting is associated with multiple AP CSI-RS resource sets with different slot offsets, and one AP CSI-RS resource is included in one set;
Proposal 10: For the configuration of CSI measurement and reporting for high/medium velocity UEs, support Offline proposal 2.B. Alt1.A and Alt2.B can be considered.

CSI enhancement for TRS based TDCP reporting
Observation 4: For standalone TDCP reporting, both periodic reporting and semi-static reporting are not needed.
Proposal 11: For the parameters of TRS based TDCP reporting, Alt 1, Alt 2, and Alt 4 can be considered.
Proposal 12: Support standalone TDCP reporting.
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