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Introduction
In this contribution, we discuss CSI enhancements for both DL multi-TRP/panel transmission and Type II port selection codebook focusing on aforementioned agreements from RAN1#105-e meeting. 
CSI enhancement for MTRP 
CMR configuration
· Number of CMR

In last RAN1 meeting, following agreement was made on the number of CMRs.
	Agreement
For a CSI-RS resource set with Ks NZP CSI-RS resources configured for CMR and N NZP CSI-RS resource pairs configured for NCJT measurement hypotheses, study following default value of Ks,max,
· Alt 1: Ks,max = 4
· Alt 2: Ks,max = 2
· Alt 3: Ks,max = 4 for FR2, and Ks,max = 2 for FR1
· Note that default value means the minimal supported value for Ks,max in UE capability reporting, if UE support this feature.




For Ks,max, considering that in Rel-16, up to 8 CSI-RS resources in a CSI-RS resource set can be configured for CSI measurement/reporting, it is better to make the number of CMR resources for NCJT CSI reporting setting similar as Rel-16 when the CMR resources in the CSI reporting setting is configured for single-TRP measurement as well. On the other hand, UE complexity should be also considered. Hence, default value of Ks,max can be 4. Regarding the combination of N and Ks, for any value of Ks, N=1 or N=2 can be supported as long as N<=Ks/2 for FR1, and N<= min (K1, K2) for FR2.

Proposal 1
· Support Alt. 1: default value of Ks,max, = 4.
· For any value of Ks, N=1 or N=2 can be supported as long as N<=Ks/2 for FR1, and N <= min (K1, K2) for FR2.

· CMR configuration signaling

Following agreements are related to configuration and indication of CMR pairs for NCJT measurement hypothesis and CMR for single-TRP measurement hypothesis.
	Agreement 
For CSI measurement associated with a CSI-ReportConfig for NC-JT, down-select one or more Alts in RAN1#106-e:
· Alt 2: additional RRC signalling is needed to configure M (M≤ Ks) CMRs from the CSI-RS resource set for CMR for Single-TRP measurement hypotheses
· Example: For a given set of {{#0, #1}, {#2, #3}} with N=1, {#0, #2} are for NCJT measurement hypothesis. Additional RRC signaling may select {#0,#3} (if sharing is allowed), or {#1, #3} (if not allowed), or select any from the set for single-TRP measurement hypotheses. 
· Alt 3: For CMRs configured in the CSI-RS resource set, support RRC signalling to enable/disable single-TRP measurement hypothesis using CMR configured within CMR pairs for NCJT measurement hypothesis
· Example: For a given set of {{#0, #1}, {#2, #3}} with N=1, {#0, #2} are for NCJT measurement hypothesis. If gNB enables the sharing, {#0, #1, #2, #3} are for single-TRP measurement. If gNB disable the sharing, {#1, #3} are for single-TRP measurement hypotheses. 
· Alt 4: CMR sharing between single-TRP measurement hypothesis and NCJT measurement hypothesis is realized by configuring the same value of CMR ID for single-TRP CMR and NCJT CMR pair.
· Example: When the UE supports sharing, for a given set of {{#0, #0}, {#2, #3}} with N=1, {#0, #2} are for NCJT measurement hypotheses, the rest {#0, #3} are for single-TRP measurement hypotheses. The CMRs for STRP can be updated by re-configuring the CSI resource set.
Note that above examples are only for the purpose of illustrating/discussing Alternatives. 



[bookmark: _Hlk77939855]CMR sharing between single-TRP measurement hypothesis and NCJT for measurement hypothesis can be considered since the good beam for NCJT may be also good for single-TRP transmission. Alt. 3 is simple to use RRC signaling to enable/disable single-TRP measurement hypothesis using CMR configured within CMR pairs for NCJT measurement hypothesis. However, when N=2 is configured, all 4 beams will be enabled/disabled for single-TRP measurement hypothesis, which is not flexible. Alt.2 is more flexible to explicitly indicate M (M≤ Ks) CMRs for single-TRP measurement.

Proposal 2
· Support Alt 2: additional RRC signalling is needed to configure M (M≤ Ks) CMRs from the CSI-RS resource set for CMR for Single-TRP measurement hypotheses.

Based on the RRC configured two CMR groups, N CMR pairs can be indicated by a K1*K2 bitmap. With the bitmap indication, any combination of two beams from the two CMR groups can be indicated as valid for CSI measurement. On the other hand, it was agreed to configure up to N=2 CMR pairs depending on UE capability, hence, an explicit indication of the ordering index of a CMR pair can be an option, which may have lower overhead than K1*K2 bitmap. In this case,  bit size is needed to indicate a CMR pair. So that up to  bit size is needed in case of N=2 for FR1.

Proposal 3
· To indicate the valid CMR pair(s) for NCJT measurement hypothesis, higher layer signaling can explicitly indicate the ordering index(es) of one or two CMR pairs from all the possible K1*K2 CMR pairs. The bit size of  is needed to indicate a CMR pair.

· Dynamic updating on CMR configuration

In last RAN1 meeting, following agreement was made on possible dynamic updating on CSI-ReportConfig configuration.
	Agreement
For CSI measurement associated with a CSI-ReportConfig for NC-JT, study whether/how to support following dynamic updating on, e.g. by MAC-CE
· Alt 1: CMR pairs for NCJT measurement hypotheses
· Alt 2: CMRs for Single-TRP measurement hypotheses
· Alt 3: TCI states in CMRs
· Alt 4: the number of single-TRP CSIs (i.e. X=0/1/2) in a NCJT CSI report



For a CSI-ReportConfig for NC-JT, dynamic updating on some configurations can be considered. For example, when UE does not move and beams quality change slow, CMR configurations for single-TRP and NCJT measurement hypotheses may not need to be updated. However, to facilitate the change of gNB scheduling, the number of single-TRP CSIs (i.e. X=0/1/2) for Option1 as well as the change between Option1 and Option2 for a NCJT CSI report can be dynamic updated by MAC CE. On the other hand, when UE moves, the CMR pairs for NCJT measurement hypotheses as well as CMRs for single-TRP measurement hypotheses can be also considered at the same time.

Proposal 4
· Support MAC CE based updating on the number of single-TRP CSIs (i.e. X=0/1/2) for Option1, as well as the change between Option1 and Option2 for a NCJT CSI report.
· Open to support Alt. 1 and Alt. 2, which should be considered at the same time.

· Other configurations in a CSI-ReportConfig

In last RAN1 meeting, it was agreed to study whether/how to configure RI restriction/CBSR configuration for NCJT CSI measurement. 
For RI reporting, a joint RI field reporting for two TRPs has been agreed. Hence, a single RI restriction is sufficient which can be applied to both single-TRP measurement, and the total rank of NCJT measurement.
For CBSR configuration, considering that the beam conditions from two TRPs are different, separate CBSR configurations for each TRP can be supported with each CBSR configuration applied to a CMR group.

Proposal 5
· Support to configure a single RI restriction, which is applied to both single-TRP measurement, and the total rank of NCJT measurement.
· Support to configure two CBSR configurations for two CMR groups for NCJT CSI measurement.

CSI report and CSI priority
In last RAN1 meeting, following agreement and discussions are related to CSI report and CSI priority.
	Agreement 
For Option 1 CSI reporting associated with NCJT and X single-TRP measurement hypotheses, study whether to support following PMI/RI sharing mechanisms between NCJT CSI and single-TRP CSI(s):
· Enabling/Disabling PMI, RI sharing via higher-layer configuration
· Dynamic indication of PMI, RI sharing in the CSI report
· FFS: other details
· FFS: applicable conditions/restrictions of CMR sharing among Single-TRP and NCJT hypotheses, if above PMI/RI sharing mechanism can be applied 

For future RAN1 meeting:
For a CSI report setting with Option 1 and X=1 or 2, study prioritizing CSI associated with reported CSI hypotheses within a CSI Reporting Setting
· FFS potential impact for UCI payload generation
· FFS whether/how to update CSI priority formula, and additional specification impact due to updated formula
· FFS whether/how to update CSI omission rules for Part 2 CSI based on prioritized CSI
· FFS: whether the X+1 CSI hypotheses per CSI Reporting Setting are mapped to a single CSI report or X+1 CSI reports
· Companies are encouraged to discuss and justify purposes of prioritizing CSI associated with reported CSI hypotheses. 




In Option 1 and Option 2, the CRI bit size depends on the number of valid CMR pairs configured for NCJT measurement hypothesis and valid CMRs for single-TRP measurement hypotheses. On the mapping between each reported CRI codepoint and single-TRP/NCJT measurement hypothesis, we can consider single-TRP first if configured, starting from CRI index 0, and then NCJT measurement hypothesis. 

Proposal 6
· On mapping between each CRI codepoint and single-TRP/NCJT measurement hypothesis, support mapping to single-TRP measurement hypothesis first, if configured, starting from CRI index 0, then mapping to NCJT measurement hypothesis.

In Option 1, the X+1 CRIs are configured to be reported in one CSI reporting, as well as RIs/PMIs for single-TRP and NCJT hypotheses. Some companies proposed to report shared RI or PMI for single-TRP and NCJT hypotheses to reduce CSI reporting overhead. However, in our understanding, the performance of NCJT will be largely impacted in this case. Hence, we do not support shared RI or PMI among single-TRP and NCJT hypotheses.

Proposal 7
· Do not support shared RI/PMI for single-TRP and NCJT hypotheses.

For Option 1, it was agreed that UE can be configured to report up to X=2 CSIs for single-TRP measurement hypotheses and 1 CSI for NCJT measurement hypotheses in a CSI reporting with the same reportConfigID. Based on Rel-16 CSI priority rule, the UE does not distinguish CSIs with different measurement hypotheses, so that if omission is decided for a given reportConfigID with a CSI priority value, all the 3 CSIs would be impacted. It is not preferred for NCJT measurement/reporting, and it will introduce large spec. impact. Because for a CSI report #n with a CSI priority value, we should design new mapping order of CSI fields of one CSI report for X=0/1/2 cases for Option1, as well as new priority reporting levels for CSI part 2.
[bookmark: _Hlk68098233]For multiple CSIs within a CSI reporting with the same reportConfigID, based on Rel-16 CSI priority rule , a new parameter j can be introduced to indicate different priority for 2 CSIs for single-TRP and 1 CSI for NCJT measurement hypotheses, e.g., j=0 for single-TRP CSI of the first TRP, j=1 for single-TRP CSI of the other TRP, and j=2 for NCJT CSI. Hence, a CSI report #n with a CSI priority value can correspond to a single-TRP measurement hypothesis (TRP#0 or TRP#1), or a NCJT measurement hypothesis.
For a CSI report #n corresponding to a single-TRP measurement hypothesis, the mapping order of CSI fields of one CSI report is the same as Rel-16. For a CSI report #n corresponding to NCJT measurement hypothesis, the mapping order of CSI fields of one CSI report, including CSI part 1 and CSI part 2, should be enhanced, considering two LIs and two PMIs. 

Proposal 8
· On CSI priority calculation, introduce a new parameter j, where j=0 for single-TRP CSI of the first TRP, j=1 for single-TRP CSI of the other TRP, and j=2 for NCJT CSI.
· A CSI report #n with a CSI priority value corresponds to a single-TRP measurement hypothesis (TRP#0 or TRP#1), or a NCJT measurement hypothesis.
· For a CSI report #n corresponding to NCJT measurement hypothesis, the mapping order of CSI fields of one CSI report should consider two LIs and two PMIs.

CSI enhancement for other scenarios
For single-DCI based NCJT, it has been agreed to support two RIs, two PMIs, two LIs and one CQI per codeword, when the maximal transmission layer is less than or equal to 4. However, the case of transmission layer larger than 4 should be also discussed. When the maximal transmission layer is larger than 4, there should be two TBs, hence, two CQIs should be reported. In NR Rel-17, new MTRP transmission scheme in HST-SFN is introduced, which can be also considered for CSI enhancement. For HST-SFN, one RI, two PMIs, one LI and one CQI can be reported by UE. 

Proposal 9
· For a CSI report associated with a Multi-TRP/panel NCJT measurement hypothesis configured by single CSI reporting setting for single-DCI based NCJT, the UE is expected to report,
· two RIs, two PMIs, two LIs, and one CQI per codeword, when the maximal transmission layer is larger than 4;
· one RI, two PMIs, one LI and one CQI per codeword, for HST-SFN.

Type II port selection codebook enhancement

Overview of the Rel-17 Type II PS codebook structure
In RAN1#104-e meeting, a new structure was agreed for Rel. 17 Type II port selection (PS) codebook, which can be given as,
   

where  captures precoding vectors for  sub-bands (SBs).  in (1) is a port selection matrix which freely selects  ports out of  CSI-RS ports for both polarizations. Further,  () in (1) captures  frequency domain (FD) bases (These FD bases are selected from a () DFT matrix). Note that,  DFT basis vectors are explicitly reported as part of the PMI. Further, as per the agreement on Rel. 17 Type II PS codebook structure, gNB can turn off . Finally, () in (1) is a matrix capturing non-zero linear combination (LC) coefficients. 
With this new codebook structure, it is considered that the gNB transmits  CSI-RS ports each beamformed with a spatial domain (SD) beam and a FD basis vector, i.e., SD-FD pair. When compared with the Rel. 16 Type II PS codebook where each CSI-RS port is beamformed only using a SD beam, the frequency selectivity of the channel of a given port is reduced in Rel 17 Type II PS codebook. This is mainly due to the delay pre-compensation introduced in addition to SD beamforming. This idea has succinctly been captured in the Fig. 3-1.
For port selection matrix W1, the maximum value of P is 32. From so many candidate values {2,4,8,12,16,24,32} of K1, considering UE complexity and the memory footprint requirements associated with the combinatorial signaling, it is better to limit the supported number of K1 values for a certain P value.    
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Figure 3-1: An example of the observed channel at the UE for a given CSI-RS port when CSI-RS beamforming is done considering, 1) only SD beam (Rel. 16), and 2) SD-FD pair (Rel. 17)
Codebook structure for W1
In last RAN1 meeting, following agreement was made related to possible parameter combinations.
	Agreement
Further reduction for possible parameter combinations among codebook parameters of Rel-17 port selection codebook, e.g. {K1, Mv, Beta}, will be discussed jointly once candidate values are determined
· based on trade-off among UPT performance, feedback overhead, and complexity
· based on all supported ranks
· Limit total number of parameter combinations comparable to Rel-16 eType II
· Exact parameters (e.g. with 2 or 3 parameters) within each combination are FFS
· Other parameterizations of codebook parameter (e.g. alpha with K1= Alpha*# of CSI-RS ports and Alpha <=1) are not excluded



The general principle to determine possible parameter combinations has been agreed. We can further discuss how to do the reduction. For example, for a certain P (CSI-RS port number), select a limited number (e.g., up to X) of K1 values. For a larger P, the X can be larger, e.g., X=2 or 3. For a smaller P, X can be smaller, e.g., X=1. For each K1 value, for Mv=1/2, beta=1 can be supported with one additional beta value.

Codebook structure for W2
In last RAN1 meeting, there was following discussion on non-zero coefficients for W2.
	For future RAN1 meeting:
Study whether/how the bitmap for indicating non-zero coefficients for W2 can be absent for CSI reporting
· FFS: applicable conditions of being absent, .e.g. Mv=1 and Beta =1 for rank 1 or higher ranks
· FFS: additional impact for reporting mechanism when/how the bitmap is absent
· Note: The principle of UE determining the real number of NZC (same as Rel-15 and Rel-16) is unchanged in Rel-17
· based on trade-off among UPT performance, feedback overhead and complexity




For Mv=1 and Beta =1 for rank 1, the bitmap for indication non-zero coefficient can be absent, and all the LC coefficients can be reported. It helps achieve a unified solution for PMI reporting when  is off, to a certain extent, since that requires reporting all the LC coefficients. For higher ranks, considering the limited number of non-zero coefficients for all layers, bitmap may be needed. 

Proposal 10
· For Mv=1 and Beta =1 for rank 1, the bitmap for indication non-zero coefficient can be absent.

Codebook structure for Wf
In last RAN1 meeting, following working assumption and agreements were made related to .
	Working Assumption
At least for rank 1, FD bases used for Wf quantization are limited within a single window with size N configured to the UE whereas FD bases in the window must be consecutive from an orthogonal DFT matrix, i.e. Alt 1 
· FFS: Further dependence/restriction, e.g. conditioned on N3 or the number of CSI-RS ports, can be applied to above design. If does, how to support a non-consecutive FD bases used for Wf quantization 
· FFS: Whether to introduce thresholds for N3 and/or P

Agreement
For Wf in CN3*Mv, Mv=2 is supported for R17 PS codebook 
· FFS: whether further dependence/restriction, i.e. conditioned on the number of CSI-RS ports, can be applied to Mv=2
· FFS: Whether Mv=4 can be supported for # of CSI-RS ports, e.g. 4 or 8

Agreement
At least for rank 1 and 2 and Mv > 1, for relationship between N and Mv, study and down-select one alternative from following in RAN1#106-e
· Alt 1: N= Mv always, no UE reporting of Wf
· Alt 2-1: N >= Mv, Wf  is layer-common and reported by UE for N>Mv.
· Alt 2-2: N >= Mv, Wf is layer-specific and reported by UE for N>Mv.
Note: Wf is layer-common for N=Mv
Note: For all alternatives, a layer-common window/set of size N is configured.

Agreement
For Rel-17 port selection codebook, study following Alternatives and down-select in RAN1 106e:
· Alt 1: Wf OFF and Wf ON with Mv=1 are same, and Wf is an all-one vector of length N3. Wf as an all-one vector of length 1 is not needed
· Alt 2: Wf OFF and Wf ON with Mv=1 are same, and Wf is an all-one vector of length 1, i.e., a scalar. Wf as an all-one vector of length N3 is not needed.
· Alt 3: Keep both Wf OFF and Wf ON with Mv=1.
· If PMI format is SB, Wf  is an all-one vector of length N3 
· Informative note: this case is considered as “Wf ON with Mv=1” in the agreement in RAN1 104e 
· If PMI format is WB, Wf is an all-one vector of length 1, i.e., a scalar 
· Informative note: this case is considered as “Wf OFF” in the agreement in RAN1 104e
· Note: N3 = NCQISubband*R. 
· FFS: the case when no SB size is configured. 



As per our view, there should be sufficient flexibility at the UE side to select and report these FD bases. We do acknowledge that selecting set of FD bases from a pre-configured set of DFT bases by the gNB can reduce CSI reporting overhead. However, this comes with the underlying assumption that the gNB is accurately estimating delay(s) associated with a particular DL port considering UL RS transmission. This is not always true especially given the fact that the effective antenna-spacing is different in two bands for FDD. An example scenario has been captured within Fig. 3-2. In that, black dots represent different multi-path components (MPCs) of the user channel, each associated with a different angle and a delay.   
[image: ]






Figure 3-2: Due to the difference in effective antenna spacing in two bands for FDD transmission, associated delays with the estimated UL beam corresponding to port n can be different than what UE actually observes in the DL for port n

Since the effective antenna-spacing is different in two bands for FDD (due to the same physical spacing but different wavelengths), when angles are sampled through the phased array, set of angles sampled in the UL are different than in the DL. Hence, as can be seen from Fig. 3-2, the delays associated with the estimated UL beam corresponding to port n can be different than what UE actually observes in the DL for port n. This clearly shows that there should be sufficient flexibility for the UE to select FD bases based on what it observes in the DL. In last RAN1 meeting, there was a working assumption on configured window for FD bases, which should be confirmed. In addition, consecutive FD bases are sufficient so that the FFS can be removed. Based on it, N>=Mv should be supported so that UE can select the FD vectors with some flexibility. Otherwise, there is no UE selection with N=Mv and the performance would be decreased. For N>Mv, Wf is layer common and reported by UE.

Proposal 11
· Confirm the working assumption on FD bases for Wf and remove the FFS.
· At least for rank 1 and 2 and Mv > 1, support Alt 2-1: N >= Mv, Wf is layer-common and reported by UE for N>Mv.

Regarding Wf OFF and Wf ON with Mv=1, there was extensive discussion in last RAN1 meeting. For the three alternatives, UE implementation would be the same. Hence, one alternative is sufficient. But Alt.3 seems to be redundant. Either Alt.1 or Alt.2 is fine to us.

Proposal 12
· Regarding Wf OFF and Wf ON with Mv=1, support either Alt.1 or Alt.2.
· Alt 1: Wf OFF and Wf ON with Mv=1 are same, and Wf is an all-one vector of length N3. Wf as an all-one vector of length 1 is not needed
· Alt 2: Wf OFF and Wf ON with Mv=1 are same, and Wf is an all-one vector of length 1, i.e., a scalar. Wf as an all-one vector of length N3 is not needed.

As per the agreement on codebook structure for Rel. 17 Type II PS codebook, it is possible to turn off  in (1). As a result, the formulation of the final precoder will be different based on whether  is turned on or off. In particular, specific precoder formulations for these two cases can be given as follows:    
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(2)








Here, the considered SD-FD pairs for CSI-RS beamforming are, . Subsequently, indices of the selected SD-FD pairs and FD bases are, and  where , , respectively. Further,  and  represent a column vector from a  identity matrix and a column vector from a  DFT matrix, respectively. Finally,  represents LC coefficients. Note that, the precoder in (2) when  is turned off, is a wideband precoder (hence, () is a vector). However, this can be a sub-band precoder as well. In that case, becomes a () matrix.       

Regarding the configuration of turning on/off , it is possible to achieve this using RRC signaling. Further, using DCI, NW can dynamically switch between  on and off. In particular, one possible approach to achieve this is, using RRC signaling, each of the aperiodic CSI-RS resource can be configured either with on or off. Subsequently, using the existing DCI field for CSI triggering state, NW can select appropriate CSI-RS resource implicitly indicating whether  is on or off (this is configured with aperiodic CSI-RS resource). Another approach to turning on/off  may be to, associate that with the DCI code point of the CSI request field of the triggering DCI. Accordingly, we make the following proposal. 
Proposal 13
· Consider dynamic configuration of turning on/off  implicitly using DCI. 

Summary
In this contribution, we discussed possible CSI enhancements for DL multi-TRP/panel and Type II PS codebook. Based on the discussion, we have made following proposals.
Proposal 1
· Support Alt. 1: default value of Ks,max, = 4.
· For any value of Ks, N=1 or N=2 can be supported as long as N<=Ks/2 for FR1, and N <= min (K1, K2) for FR2.
Proposal 2
· Support Alt 2: additional RRC signalling is needed to configure M (M≤ Ks) CMRs from the CSI-RS resource set for CMR for Single-TRP measurement hypotheses.
Proposal 3
· To indicate the valid CMR pair(s) for NCJT measurement hypothesis, higher layer signaling can explicitly indicate the ordering index(es) of one or two CMR pairs from all the possible K1*K2 CMR pairs. The bit size of  is needed to indicate a CMR pair.
Proposal 4
· Support MAC CE based updating on the number of single-TRP CSIs (i.e. X=0/1/2) for Option1, as well as the change between Option1 and Option2 for a NCJT CSI report.
· Open to support Alt. 1 and Alt. 2, which should be considered at the same time.
Proposal 5
· Support to configure a single RI restriction, which is applied to both single-TRP measurement, and the total rank of NCJT measurement.
· Support to configure two CBSR configurations for two CMR groups for NCJT CSI measurement.
Proposal 6
· On mapping between each CRI codepoint and single-TRP/NCJT measurement hypothesis, support mapping to single-TRP measurement hypothesis first, if configured, starting from CRI index 0, then mapping to NCJT measurement hypothesis.
Proposal 7
· Do not support shared RI/PMI for single-TRP and NCJT hypotheses.
Proposal 8
· On CSI priority calculation, introduce a new parameter j, where j=0 for single-TRP CSI of the first TRP, j=1 for single-TRP CSI of the other TRP, and j=2 for NCJT CSI.
· A CSI report #n with a CSI priority value corresponds to a single-TRP measurement hypothesis (TRP#0 or TRP#1), or a NCJT measurement hypothesis.
· For a CSI report #n corresponding to NCJT measurement hypothesis, the mapping order of CSI fields of one CSI report should consider two LIs and two PMIs.
Proposal 9
· For a CSI report associated with a Multi-TRP/panel NCJT measurement hypothesis configured by single CSI reporting setting for single-DCI based NCJT, the UE is expected to report,
· two RIs, two PMIs, two LIs, and one CQI per codeword, when the maximal transmission layer is larger than 4;
· one RI, two PMIs, one LI and one CQI per codeword, for HST-SFN.
Proposal 10
· For Mv=1 and Beta =1 for rank 1, the bitmap for indication non-zero coefficient can be absent.
Proposal 11
· Confirm the working assumption on FD bases for Wf and remove the FFS.
· At least for rank 1 and 2 and Mv > 1, support Alt 2-1: N >= Mv, Wf is layer-common and reported by UE for N>Mv.
Proposal 12
· Regarding Wf OFF and Wf ON with Mv=1, support either Alt.1 or Alt.2.
· Alt 1: Wf OFF and Wf ON with Mv=1 are same, and Wf is an all-one vector of length N3. Wf as an all-one vector of length 1 is not needed
· Alt 2: Wf OFF and Wf ON with Mv=1 are same, and Wf is an all-one vector of length 1, i.e., a scalar. Wf as an all-one vector of length N3 is not needed.
Proposal 13
· Consider dynamic configuration of turning on/off  implicitly using DCI. 
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