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Introduction
In this contribution, we give our understanding to the NR V2X UE capabilities according to the discussion of UE features. 

Discussion on NR V2X UE capabilities
15-1: Receiving NR sidelink
1) UE can receive NR PSCCH/PSSCH. Up to [A] sidelink HARQ processes are supported.
2) UE can receive [X] PSCCH in a slot.
3) UE can decode [Y] RBs per slot (FFS: counting both PSCCH and PSSCH).
4) UE supports reception based on the normal 64QAM MCS table [and 256QAM MCS table in FR1].
5) UE supports PT-RS reception in FR2.
FFS: 6) The UE can receive [Z] total number of soft channel bits in a slot.
[7) minimum two receive antennas]
8) UE can receive using the subcarrier spacing [and CP length]  [defined for a given band in R15 in RAN4] [as configured for NR UL]
FFS: 9) CP length
10) Supports 14-symbol SL slot with [all/some] DMRS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 4}, {9, 3} for slots w/wo PFSCH
[11) UE can receive PSSCH with 256QAM in NR sidelink]
12) [for NR SL by preconfiguration] UE can receive using 30 kHz subcarrier spacing in FR1, FFS FR2







For component 2) and component 3), we think different values should be reported for each SCS. In LTE-V2X, two values are provided both for the PSSCH detection and number of detected PRB for every subframe. It is noteworthy that LTE-V2X only supports 15kHz SCS. For NR-V2X, different SCS result in different number of supported sub-channels for a given bandwidth. As a result, the maximum possible number of PSCCH blind decoding capabilities should be different, and so as the value of Y. Therefore, we propose that the values of X and Y should have distinct candidate value set for different SCS configurations.
For FR1, we have the following transmission bandwidth according to the 38.101:
[bookmark: _Hlk497144372][bookmark: _Hlk505013260]Table 5.3.2-1: Maximum transmission bandwidth configuration NRB
	SCS (kHz)
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	
	NRB
	NRB
	NRB
	NRB

	15
	52
	106
	160
	216

	30
	24
	51
	78
	106

	60
	11
	24
	38
	51



Hence, for FR1 with 40MHz, related value X for component 2 (UE can receive [X] PSCCH in a slot) would be the following values if the sub-channel size is 10PRBs:
X = {21, 10} for 15kHz SCS
X = {10, 5}  for 30kHz SCS
X = {5, 3}  for 60kHz SCS
If we consider the counting both PSSCH and PSSCH for the decoded PRB, then the value Y of for component 3 (3) UE can decode [Y] RBs per slot (FFS: counting both PSCCH and PSSCH)) would be the following values:
Y = {21, 210+Nsub}, for 15kHz SCS
Y = {10 100+Nsub},  for 30kHz SCS
Y = {5,  50+Nsub},  for 60kHz SCS
Where Nsub is the number of PRBs of PSCCH.
Proposal 1: For FG 15-1 component 2) and component 3):
· The candidate value set for component 2) should be modified:
· {valueX11, valueX12, …} for 15kHz SCS
· {valueX21, valueX22, …} for 30kHz SCS
· {valueX31, valueX32, …} for 60kHz SCS
· {valueX41, valueX42, …} for 120kHz SCS.
· For 40MHz channel bandwidth in FR1:
· X = {21, 10} for 15kHz SCS
· X = {10, 5}  for 30kHz SCS
· X = {5, 3}  for 60kHz SCS
· The candidate value set for component 3) should be modified:
· {valueY11, valueY12, …} for 15kHz SCS
· {valueY21, valueY22, …} for 30kHz SCS
· {valueY31, valueY32, …} for 60kHz SCS
· {valueY41, valueY42, …} for 120kHz SCS.
· For 40MHz channel bandwidth in FR1:
· Y = {21, 210+Nsub}, for 15kHz SCS
· Y = {10 100+Nsub},  for 30kHz SCS
· Y = {5,  50+Nsub},  for 60kHz SCS
Where Nsub is the number of PRBs of PSCCH
For component 4), it was discussed in earlier meetings to use only a portion of an MCS table according to RX UE’s modulation order capability, so that multiple UEs could share the same MCS table configuration in the resource pool. Now that it is agreed any combination of MCS tables can be configured in a resource pool, and SCI dynamically indicates among them, this does not need to be considered further. The support of a modulation scheme can be linked, as normal, to support of the associated MCS table, and vice-versa.
As such, we recommend to express component 4) as:
4) UE can receive PSSCH according to the normal 64QAM MCS table.
Similarly, component 11) should be revised to:
[11) UE can receive PSSCH according to the 256QAM MCS table]
Whether to support component 11) for FR1 and/or FR2 is up to RAN4’s decision.
For component 6), we noticed that NR Uu has not defined the value of Z. The UE can decide how large buffer will be used to achieve certain value of throughput based on its implementation. However, from our understanding, they are different between Uu link and sidelink. In Uu link, there is only one transmitter i.e. gNB in downlink. But for sidelink, there are hundreds number of transmitters from different vehicles in sidelink. If the buffer is too small, the receiver has to drop or clear some un-decoded TBs from its memory. If too large, higher cost will be introduced to the UE. Hence, the value of total number soft channel bits will impact both the system performance and the UE cost. From the system point of view, defining multiple values of Z can give more choice both to the market.  Furthermore, considering rank-2 transmission is a UE feature, the value of Z should be also different values according to the rank.  
We further give an example for 15kHz SCS and 40MHz bandwidth for the value of Z1 and Z2. For the value of Z, we need consider the following factors as:
· Number of PRBs: 210
· QAM type: 256QAM
· Maximal code rate: 948/1024
· Minimum overhead of DMRS: 1OS
· Overhead of AGC and GAP symbols: 2OS
· Maximum number of rank: 2
· Maximum number of slots with wrong detection for PSSCH: 8*2μ
Considering the above parameters, the soft channel bits for 2 layers will be: 210*12*(14-3)*8*2*8=9854460 bits. And for 1 layer transmission, the value will be half of the above value.
Component 7) should be removed. The relevant point is the supported rank of tx/rx the device supports, which is captured by FG 15-18, 15-19, while the number of physical antennas on a device should not be part of the capability assumptions (it is always unknown to 3GPP specs).
For component 8), we support adding “and CP length”. Recall that ECP can only applied to 60kHz SCS, there is no need to specify a separate component. Accordingly, in the “Note” column, the candidate value set for component-8 is:
· 15 candidate values in FR1: {{15 kHz}, {30 kHz}, {60 kHz}, {60 kHz ECP}, {15 kHz, 30 kHz}, {30 kHz, 60 kHz}, {30 kHz, 60 kHz ECP}, {15 kHz, 60 kHz}, {15 kHz, 60 kHz ECP}, {60 kHz, 60 kHz ECP}, {15 kHz, 30kHz, 60 kHz}, {15 kHz, 30kHz, 60 kHz ECP}, {15 kHz, 60kHz, 60 kHz ECP}, {30 kHz, 60kHz, 60 kHz ECP}, {15 kHz, 30 kHz, 60 kHz, 60kHz ECP}}
· 7 candidate values in FR2: {{60 kHz}, {60 kHz ECP}, {120 kHz}, {60 kHz, 60 kHz ECP}, {60 kHz, 120 kHz}, {60 kHz ECP, 120 kHz}, {60 kHz, 60 kHz ECP, 120kHz}}
As for “[defined for a given band in R15 in RAN4]” and “[as configured for NR UL]”, we support further clarifications if they are needed.
Based on the updated component 8), component 9) can be removed.
For component 10), we prefer mandating all DMRS patterns for 14-symbol SL slot. The component should be revised to “Supports 14-symbol SL slot with all DMRS patterns corresponding to #PSSCH symbols = 12, 9 for slots w/wo PFSCH”. In this regard, the DMRS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 2}, {12, 3}, {12, 4}, {9, 2}, {9, 3} for slots w/wo PFSCH should be supported. Mandating all DMRS patterns for x-symbol SL slot helps to prevent over-dimensioning the resource pool with respect to TimePatternPsschDmrs configurations. The complexity is marginal.
For component 12), we agree with the current component. For FR2, since only 120kHz has been defined for FR2 in Uu link, we can reuse the 120 kHz in NR sidelink.
Regarding the “Need for the gNB to know if the feature is supported” column, it should be “Yes”. Numbers of values need to be signaled to the gNB. Notably, in our opinion, this column only applies to the FGs that is controlled by gNB. For features based on pre-configuration, this column is not considered.
Proposal 2: For FG 15-1:
· Component 4) should be:
· 4) UE can receive PSSCH according to the normal 64QAM MCS table
· Component 6) is needed for UE feature, i.e.
· The ‘FFS’ should be confirmed in the positive
· The description should be updated as ‘6) The UE can receive [Z] total number of soft channel bits’
· In the “Note” column, the component-6 candidate value set: {Z1, Z2} for rank-1 and rank-2 transmission respectively.
· Z1 = 4927230 for one layer under 40MHz bandwidth.
· Z2 = 9854460 for two layers under 40MHz bandwidth.
· Component 7) should be removed
· Component 8) should include “and CP length”
· The candidate value sets in FR1 and FR2 in the “Note” column should be updated accordingly.
· Component 9) should be removed
· For component 10), support mandating all the DMRS patterns for 14-symbol SL slot
· Component 11) should be:
· [11) UE can receive PSSCH according to the 256QAM MCS table]
· Whether to support this component for FR1 and/or FR2 is up to RAN4.
· For component 12),
· Support mandating reception with 30 kHz SCS for NR SL by preconfiguration.
· 120 kHz is used for FR2.
· The “Need for the gNB to know if the feature is supported” column should be “Yes”.
· This column will be ignored for features based on preconfiguration.

15-2: Transmitting NR sidelink mode 1 scheduled by NR Uu
1) UE can transmit PSCCH/PSSCH using dynamic scheduling or configured grant type 1 and 2 in NR sidelink mode 1 scheduled by NR Uu. Up to [8] configured grants can be configured for a UE. Up to [C] sidelink processes are supported.
2) UE supports transmission based on the normal 64QAM MCS table.
3) UE supports PT-RS transmission in FR2.
4) UE can monitor DCI format 3_0 for NR sidelink dynamic scheduling and configured grant type 2.
6) UE can transmit using the subcarrier spacing [and CP length] it reports.
FFS: 7) CP length 
8) Supports 14-symbol SL slot with [all/some] DMRS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 4}, {9, 3} for slots w/wo PFSCH
[9) Support downlink pathloss based open loop power control]
[10) SL HARQ feedback on Uu]

In general, we support to mandate this FG in licensed spectrum. If an SL UE is able to operate in licensed spectrum, it must be controlled by the network. Therefore, the first “FFS” in the “Note” column should be confirmed in the positive.
For component 1), as agreed in FG 15-1, “Up to [C] sidelink processes are supported” should be “Up to [C] sidelink HARQ processes are supported”.
For component 2), similar to our comment on component 4) in FG 15-1, it should be changed to:
2) UE can transmit PSSCH according to the normal 64QAM MCS table.
For component 6), similar to our comment on component 8) in FG 15-1, “and CP length” should be added in this component. In the “Note” column, the candidate value set for component-8 is:
· 15 candidate values in FR1: {{15 kHz}, {30 kHz}, {60 kHz}, {60 kHz ECP}, {15 kHz, 30 kHz}, {30 kHz, 60 kHz}, {30 kHz, 60 kHz ECP}, {15 kHz, 60 kHz}, {15 kHz, 60 kHz ECP}, {60 kHz, 60 kHz ECP}, {15 kHz, 30kHz, 60 kHz}, {15 kHz, 30kHz, 60 kHz ECP}, {15 kHz, 60kHz, 60 kHz ECP}, {30 kHz, 60kHz, 60 kHz ECP}, {15 kHz, 30 kHz, 60 kHz, 60kHz ECP}}
· 7 candidate values in FR2: {{60 kHz}, {60 kHz ECP}, {120 kHz}, {60 kHz, 60 kHz ECP}, {60 kHz, 120 kHz}, {60 kHz ECP, 120 kHz}, {60 kHz, 60 kHz ECP, 120kHz}}
Moreover, we see no motivation to mandate an SCS for mode 1 since the UE will report the supported SCS and the CP length to the gNB through its Uu interface.
Based on the updated component 6), component 7) can be removed.
For component 8), similar to our comment on component 10) in FG 15-1, we prefer mandating all DMRS patterns for 14-symbol SL slot. The component should be revised to “Supports 14-symbol SL slot with all DMRS patterns corresponding to #PSSCH symbols = 12, 9 for slots w/wo PFSCH”. It helps to prevent over-dimensioning the resource pool with respect to TimePatternPsschDmrs configurations.
For component 9), support this component. In the licensed spectrum, downlink pathloss based open loop power control is the main mechanism to reduce the interference to the Uu interface.
For component 10), support this component. We are also okay if this component is kept in FG 15-11 thanks to the “Note” method.
Proposal 3: For FG 15-2:
· Support mandating this FG for NR sidelink in licensed spectrum where gNB is operating on or managing that spectrum.
· For component 1), “sidelink processes” should be “sidelink HARQ processes”.
· Component 2) should be:
· 2) UE can transmit PSSCH according to the normal 64QAM MCS table
· Component 6) should include “and CP length”
· The candidate value sets in FR1 and FR2 in the “Note” column should be updated accordingly.
· It is not needed to mandate an SCS for component-6 in the “Note” column.
· Component 7) should be removed.
· For component 8), support mandating all the DMRS patterns for 14-symbol SL slot.
· Support component 9) and 10).

15-3: Transmitting NR sidelink mode 2
1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 configured by NR Uu or preconfiguration. Up to [B] sidelink processes are supported.
2) UE supports transmission based on the normal 64QAM MCS table.
3) UE supports PT-RS transmission in FR2.
[4) UE can perform sensing and resource allocation operations.]
[5) UE supports rank 1 PSSCH transmissions.]
6) UE can transmit using the subcarrier spacing [and CP length] it reports for FG 15-1.
FFS: 7) CP length
8) Supports 14-symbol SL slot with [all/some] DMRS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 4}, {9, 3} for slots w/wo PFSCH
9) default SCS with pre-configuration: 30 kHz with normal CP: [operator managed] same as Rel. 15 Uu
10) UE can transmit using 30 kHz [and normal CP] subcarrier spacing in FR1, FFS FR2
[11) DL pathloss based open loop power control when mode 2 is configured by NR Uu]

We support to mandate this FG in ITS spectrum. Therefore, the brackets in the “Note” column should be confirmed. For better clarification, we suggest to revise “in ITS spectrum where gNB is not defined” in the “Note” column to “in spectrum where pre-configuration is applied”.
For component 2), our view is the same as that for component 2) in FG 15-2.
For component 6) ~ 8), our views are similar to those for component 6) ~ 8) in FG 15-2.
For component 9) and 10), we think these two components should be aligned with component 12) in FG 15-1. In this sense, they can be revised to “for NR SL by preconfiguration UE can transmit using 30 kHz subcarrier spacing in FR1, and 120 kHz subcarrier spacing in FR2”. And this component only applies to ITS spectrum. As for the licensed spectrum, there is no need to mandate a default SCS.
For component 11), our view is similar to that for component 9) in FG 15-2. For dedicated carrier, there is no need to deal with the interference to the Uu interface. Therefore, a note should be added in the “Note” column: “Component 11 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1”.
Regarding the “Need for the gNB to know if the feature is supported” column, our view is similar to that for FG 15-1.
Proposal 4: For FG 15-3:
· Support mandating this FG for NR sidelink in ITS spectrum where pre-configuration is applied.
· Propose to revise “in ITS spectrum where gNB is not defined” in the “Note” column to “in ITS spectrum where pre-configuration is applied”
· Component 2) should be:
· 2) UE can transmit PSSCH according to the normal 64QAM MCS table
· Component 6) should include “and CP length”
· The candidate value sets in FR1 and FR2 in the “Note” column should be updated accordingly.
· Component 7) should be removed.
· For component 8), support mandating all the DMRS patterns for 14-symbol SL slot.
· For component 9) and 10), propose to align them with component 12) in FG 15-1.
· Component 9) should be removed.
· Component 10) is revised to “For NR SL by preconfiguration, UE can transmit using 30 kHz subcarrier spacing in FR1, and 120 kHz in FR2”.
· Support component 11) with a note:
· Component 11) is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1.
· The “Need for the gNB to know if the feature is supported” column should be “Yes”.
· This column will be ignored for features based on preconfiguration.

15-5: Sidelink congestion control
1) UE can report CBR measurement to gNB [when operating in Mode 1] [and mode 2] (FFS: delete component 1) 
2) UE can adjust its radio parameters based on CBR measurement and CRlimit.
3) UE can process CBR and CR within the time it indicates

This FG should be basic FG for sidelink whatever the band is ITS band or licensed band. The first FFS in the “Note” column should be confirmed and removed.
For component 1), we support this component and propose deleting the brackets. Alternatively, the content “[when operating in Mode 1] [and mode 2] (FFS: delete component 1)” can be removed. CBR measurement is important for mode 1 as well as mode 2. Even for OoC mode 2, CBR is still needed. E.g. in 36.331, there are signaling for OoC as SL-CBR-PreconfigTxConfigList-r14. And the current 38.331 also include pre-configuration signaling ‘SL-CBR-CommonTxConfigList-r16’. In particular, for mode 2 operating in ITS band based on preconfiguration, the CBR should be measured without reporting to the gNB. In this regard, we suggest adding a note “Note: Component 1 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1” to the “Note” column.
For the “Applicable to the capability signaling exchange between UEs (V2X WI only)” column, we think there is no need to exchange this capability. This column should be “No.”
Proposal 5: For FG 15-5:
· Support mandating this FG for NR sidelink
· Component 1) should be supported both for mode 1 and mode 2.
· Component 1) is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1.
· The “Applicable to the capability signalling exchange between UEs (V2X WI only)” column should be “No”.

15-6: Short-term time-scale TDM for in-device coexistence
1) Support prioritization between LTE sidelink transmission/reception and NR sidelink transmission/reception

We support this FG. However, for the “Note” column, we believe there is no need to give a candidate value set. We note comments from other companies that the working assumption deals only with the case of a tie in priorities: this is not the case, as can be seen below. We note also the comments from other companies that the scheduler needs candidate values derived from those used in NR→LTE cross-RAT control. This is not the case, because cross-RAT control includes transfer of DCI information from a Uu interface and between two RAT modules. In-device prioritization does not have the same timeline, and there are few cases where the priorities can be known in advance. This is why the agreements below leave it up to implementation.
It’s up to UE implementation if inter-RAT conflict happens as per the following agreements:
Working assumption [1]: 
· For Tx/Tx overlap, 
· If packet priorities of both LTE and NR sidelink transmissions are known to both RATs prior to time of transmission subject to processing time restriction, then the packet with a higher relative priority is transmitted 
· In case the priorities of LTE and NR SL transmissions are the same, then it is up to UE implementation as to which transmission is chosen (e.g., taking into account congestion, etc.)
· If packet priorities of both LTE and NR sidelink transmissions are not known to both RATs prior to time of transmission subject to processing time restriction, then it is up to UE implementation to manage Tx/Tx overlaps (e.g., LTE transmissions are always prioritized, etc.)
· RAN1 does not assume any impact to LTE physical layer specifications

Agreements [2]: 
· For Tx/Tx overlap,
· Confirm the working assumption made in RAN1#96bis
· UE capability is defined for short-term time-scale TDM for in-device coexistence
· For Rx/Rx overlap, 
· Up to UE implementation to manage receptions of LTE and NR sidelinks.
Agreements [3]: 
Unless packet priorities of both LTE and NR sidelink are known to both RATs prior to time of collision (subject to processing time restriction), then
1. It is up to UE implementation to handle LTE Tx/NR Rx overlap.
2. It is up to UE implementation to handle NR Tx and LTE Rx overlap.


Proposal 6: For FG 15-6, do not support defining a candidate value set in the “Note” column.

15-10: 256QAM sidelink transmission
1) UE can transmit PSSCH with 256QAM in NR sidelink

According to our discussions in FG 15-1, the support of a certain modulation order should not be spilt from the support of using the associated MCS table. Therefore, we suggest to modify the component to:
1) UE can transmit PSSCH according to the 256QAM MCS table.
There is no need to consider a SL UE that supports up to 64QAM modulation but supports the 256QAM MCS table. Moreover, since the support of sidelink transmission with QPSK, 16QAM, and 64QAM based on the normal 64QAM table has been captured by FG 15-2 and FG 15-3, the “Consequence if the feature is not supported by the UE” should be “UE does not support transmission according to the 256QAM MCS table” should be removed.
Proposal 7: For FG 15-10:
· Component 1) should be:
· 1) UE can transmit PSSCH according to the 256QAM MCS table.
· The consequence if not supported should be: “UE does not support transmission according to the 256QAM MCS table”.

15-11: PSFCH format 0
1) UE can transmit and receive NR PSFCH format 0
2) UE can receive [N] PSFCH(s) resources in a slot.
3) UE can transmit [M] PSFCH(s) resources in a slot.
[4) UE can report sidelink HARQ-ACK to gNB via PUCCH and PUSCH when it is operating in NR sidelink mode 1.] [FFS: move to 15-2]

For component 4), it is cleaner to move this component to FG 15-2 since it can only be applied to mode 1 and it is related to transmission on uplink, while component 1), 2) and 3) are related to sidelink only. Or, this component can be kept in FG 15-11 thanks to the “Note” method.
The value of M (maximum number of PSFCHs for transmission) will impact the simultaneous transmitted PSFCH in the same slot. Multiple values of M can be defined to give the UE flexibility. While for the value of N (maximum number of PSFCHs for reception), it is similar with the value of X, which depends on the UE capability to decode the number of PSFCH in the same slot.
Proposal 8: For FG 15-11:
· Component 4) should be moved to FG 15-2
· For the values of M and N.
· The value of M can be: 1, 4, 8, 16.
· The value of N can be: 32, 64.

15-12: Low-spectral efficiency 64QAM MCS table
1) UE can transmit or receive PSSCH with low-spectral efficiency 64QAM MCS table.

According to our modifications to FG 15-1, FG 15-2, FG 15-3 and FG 15-10, we think the “Consequence if the feature is not supported by the UE” column should be “UE does not support transmission according to the low spectral-efficiency 64QAM MCS table”
Proposal 9: For FG 15-12:
· Consequence if not supported is: “UE does not support transmission according to the low spectral-efficiency 64QAM MCS table”.

15-14: Sidelink CSI report
1) UE can transmit and receive sidelink CSI-RS with 1 or 2 antenna port(s).
2) UE supports RI and CQI feedback on sidelink.

For the FFS in the “Note” column, we think this FG should also be the basic FG for sidelink. Introduction of physical layer unicast with CSI feedback is one of the key design to improve the sidelink reliability and efficiency compared to LTE V2X. If sidelink CSI is set as an optional capability, the TX UE can only use OLLA and adjusts the MCS based on SL HARQ feedback. This impacts the latency and reliability of sidelink transmission. Also, note that for NR UE, the “2-32 Basic CSI feedback” feature is mandatory without capability signalling. We should reuse the relevant aspect of NR Uu design to enhance the performance of NR sidelink. As a result, there is no need to exchange the capability between NR V2X UEs.
Proposal 10: For FG 15-14, confirm and remove the FFS in the “Note” column.
· The “Applicable to the capability signalling exchange between UEs” should be “No”.

15-18: Support of rank 2 transmission
1) UE additionally supports rank 2 PSSCH transmission

We support the current “Prerequisite feature groups” column.
As for the “Need for the gNB to know if the feature is supported”, it should be “No” since the TX UE rank capability does not impact the gNB behavior in R16. 
The “Applicable to the capability signalling exchange between UEs (V2X WI only)” should be “No” since the TX UE rank capability does not impact the RX UE behavior, either. Even for the CSI calculation, the RX UE does not derive the RI based on the capability of the TX UE. The RX UE will not report RI=1 only if the TX UE signals that it does not support rank 2 transmission.
Proposal 11: For FG 15-18:
· The “Need for the gNB to know if the feature is supported” column should be “No”.
· The “Applicable to the capability signalling exchange between UEs (V2X WI only)” column should be “No”.

15-19: Support of rank 2 reception
1) UE additionally supports rank 2 PSSCH reception

We support the current “Prerequisite feature groups” column.
As for the “Need for the gNB to know if the feature is supported”, it should be “No” since the RX UE rank capability does not impact the gNB behavior in R16. 
Regarding the need of signaling exchange, the “Applicable to the capability signaling exchange between UEs (V2X WI only)” should be “Yes”. The TX UE is not allowed to transmit rank 2 PSSCH if the RX UE signals that it does not support rank 2 reception.
Proposal 12: For FG 15-19:
· The “Need for the gNB to know if the feature is supported” column should be “No”.
· The “Applicable to the capability signalling exchange between UEs (V2X WI only)” column should be “Yes”.

15-22: Support of SL slot less than 14 consecutive symbols
1) UE additionally supports transmission/reception of SL slot configured with 7, 8, 9, 10, 11, 12, 13 consecutive symbols [and the corresponding DMRS patterns it reports.]
2) [UE supports [some/all] applicable DMRS patterns for the number of consecutive Sl symbols it reports]

For the FFS in the “Note” column, we prefer this FG to be optional.
For component 1) and 2), similar to our view in FG 15-1, 15-2 and 15-3, we prefer mandating all applicable DMRS patterns for the number of consecutive SL symbols the UE reports. To prevent over-dimensioning the BWP configurations, it is better to mandate all candidate numbers of consecutive SL symbols if a SL UE supports fewer than 14 consecutive sidelink symbols in a slot. As such, if one UE supports FG 15-22, it should support SL slot configured with 7, 8, 9, 10, 11, 12, 13 consecutive symbols. Otherwise, the UE has to report a combination of the lengths of SL slot, e.g., {7, 9, 11}, {8, 10, 12, 13}, etc. To summarize, we think the current component 1) and 2) should be combined and revised to “UE additionally supports transmission/reception of SL slot configured with 7, 8, 9, 10, 11, 12, 13 consecutive symbols and all the corresponding DMRS patterns”. Accordingly, the candidate value set in the “Note” column can be removed.
Proposal 13: For FG 15-22:
· Support this FG to be optional.
· For component 1) and 2), they should be combined into one component:
· 1) UE additionally supports transmission/reception of SL slot configured with 7, 8, 9, 10, 11, 12, 13 consecutive symbols and all the corresponding DMRS patterns.

15-23: Support of open loop SL power control and RSRP report
1) Support sidelink pathloss based open loop power control and RSRP report in case of unicast
2) [downlink pathloss based OLPC]

For component 2), since we support adding the corresponding components in FG 15-2 and 15-3, there is no need to add unnecessary component here. This component should be removed.
For the “Need for the gNB to know if the feature is supported” column, it depends on whether component 2) is removed from FG 15-23:
If it is agreed to remove component 2), we think this column should be “No”. In R16, even if the UEs reports their SL power control capability to the gNB, the scheduling or configuration procedures will hardly achieve obvious gain. If component 2) is kept in FG 15-23, then this column should be “Yes”. Relying on the report of UE DL pathloss based OLPC capability, the gNB will configure related power control parameters to reduce the inference to Uu link. If the UE does not support this capability, the gNB will configure related guard band between Uu BWP and SL resource pool.
For the “Applicable to the capability signaling exchange between UEs (V2X WI only)” column, we prefer “No”. We think this FG should be mandatory for all SL UEs. The SL UE with no power control capability will seriously impact the system performance and should not be supported.
Proposal 14: For FG 15-23:
· Component 2) should be removed.
· The “Need for the gNB to know if the feature is supported” column should be “No” if component 2) is removed. Otherwise, this column should be “Yes”.
· Support mandating this FG for both mode 1 and mode 2.
· The “Applicable to the capability signalling exchange between UEs (V2X WI only)” is “No”.

15-24: [Support of multiple synchronization references]
[1) UE can support sidelink reception using up to A synchronziaion references in a carrier/BWP]

To reflect our true purpose, we suggest to change the FG name into “Number of tx and rx timings”. Notably, we have a similar FG in LTE-V2X as v2x-numberTxRxTiming-r14 [4]. Accordingly, component 1) should be modified as “This parameter indicates the number of multiple reference TX/RX timings in a BWP/carrier for V2X sidelink communication.” The candidate value set can be {1, 2, 3, 4}.
Proposal 15: FG 15-24 name and component description should be changed to the following:
15-24: [Number of TxRx timings]
1) This parameter indicates the number of multiple reference TX/RX timings in a BWP/carrier for V2X sidelink communication

The purpose of this FG is to balance the UE implementation complexity and the synchronization performance. There following cases make we have to consider this feature:
· Case 1:  the synchronization source can be eNB or gNB according to the current 38.331. As discussion in RAN4, there are asynchronous scenarios between eNB to eNB or eNB to gNB or gNB to gNB. Since we have agreed eNB or gNB type synchronization source would be basic feature in the licensed carrier. Then if UE1 synchronizes to gNB1 and UE2 synchronizes to gNB2, the timing between UE1 and UE2 will be different. If only a single timing is supported by UE, then this will result in asynchronous network synchronization source cannot be used in NR-V2X. 
· Case 2: the synchronization source of {GNSS, SyncRef UE} or {gNB, GNSS, SyncRef UE} combination synchronization source. The timing between these kinds of synchronization will be different. For example, the timing from gNB will be different from GNSS. If only one single timing is supported, there are some scenarios cannot be supported for above sync source configuration. 
· Case 3: currently, each SL resource pool can be configured with a sync reference, and there can be up to 16 SL resource pools in 38.331. This means different resource pool can be configured to different sync source will different timing. And even the same sync source is configured, like gnbEnb-Sync, as pointed in Case 1, the timing still different. To support multiple different resource pool transmission, a UE has to support more than one sidelink timing. 
As discussed as above, from the UE implementation of view, we can accept without the FG 25, but some clarification are needed. And the related proposal as following:
Proposal 16: If FG 15-24 is not defined, then the following clarification is needed as:
· From UE perspective, only a single Tx/Rx sidelink timing is supported in Rel-16 NR-V2X.
· The UE assumes the sidelink timing is aligned in the same BWP/carrier when the synchronization source(s) are configured.

Conclusion
In this contribution, we discussed the various aspects for the NR-V2X UE capability. The proposals are listed in the following:
Proposal 1: For FG 15-1 component 2) and component 3):
· The candidate value set for component 2) should be modified:
· {valueX11, valueX12, …} for 15kHz SCS
· {valueX21, valueX22, …} for 30kHz SCS
· {valueX31, valueX32, …} for 60kHz SCS
· {valueX41, valueX42, …} for 120kHz SCS.
· For 40MHz channel bandwidth in FR1:
· X = {21, 10} for 15kHz SCS
· X = {10, 5}  for 30kHz SCS
· X = {5, 3}  for 60kHz SCS
· The candidate value set for component 3) should be modified:
· {valueY11, valueY12, …} for 15kHz SCS
· {valueY21, valueY22, …} for 30kHz SCS
· {valueY31, valueY32, …} for 60kHz SCS
· {valueY41, valueY42, …} for 120kHz SCS.
· For 40MHz channel bandwidth in FR1:
· Y = {21, 210+Nsub}, for 15kHz SCS
· Y = {10 100+Nsub},  for 30kHz SCS
· Y = {5,  50+Nsub},  for 60kHz SCS
Where Nsub is the number of PRBs of PSCCH
Proposal 2: For FG 15-1:
· Component 4) should be:
· 4) UE can receive PSSCH according to the normal 64QAM MCS table
· Component 6) is needed for UE feature, i.e.
· The ‘FFS’ should be confirmed in the positive
· The description should be updated as ‘6) The UE can receive [Z] total number of soft channel bits’
· In the “Note” column, the component-6 candidate value set: {Z1, Z2} for rank-1 and rank-2 transmission respectively.
· Z1 = 4927230 for one layer under 40MHz bandwidth.
· Z2 = 9854460 for two layers under 40MHz bandwidth.
· Component 7) should be removed
· Component 8) should include “and CP length”
· The candidate value sets in FR1 and FR2 in the “Note” column should be updated accordingly.
· Component 9) should be removed
· For component 10), support mandating all the DMRS patterns for 14-symbol SL slot
· Component 11) should be:
· [11) UE can receive PSSCH according to the 256QAM MCS table]
· Whether to support this component for FR1 and/or FR2 is up to RAN4.
· For component 12),
· Support mandating reception with 30 kHz SCS for NR SL by preconfiguration.
· 120 kHz is used for FR2.
· The “Need for the gNB to know if the feature is supported” column should be “Yes”.
· This column will be ignored for features based on preconfiguration.
Proposal 3: For FG 15-2:
· Support mandating this FG for NR sidelink in licensed spectrum where gNB is operating on or managing that spectrum.
· For component 1), “sidelink processes” should be “sidelink HARQ processes”.
· Component 2) should be:
· 2) UE can transmit PSSCH according to the normal 64QAM MCS table
· Component 6) should include “and CP length”
· The candidate value sets in FR1 and FR2 in the “Note” column should be updated accordingly.
· It is not needed to mandate an SCS for component-6 in the “Note” column.
· Component 7) should be removed.
· For component 8), support mandating all the DMRS patterns for 14-symbol SL slot.
· Support component 9) and 10).
Proposal 4: For FG 15-3:
· Support mandating this FG for NR sidelink in ITS spectrum where pre-configuration is applied.
· Propose to revise “in ITS spectrum where gNB is not defined” in the “Note” column to “in ITS spectrum where pre-configuration is applied”
· Component 2) should be:
· 2) UE can transmit PSSCH according to the normal 64QAM MCS table
· Component 6) should include “and CP length”
· The candidate value sets in FR1 and FR2 in the “Note” column should be updated accordingly.
· Component 7) should be removed.
· For component 8), support mandating all the DMRS patterns for 14-symbol SL slot.
· For component 9) and 10), propose to align them with component 12) in FG 15-1.
· Component 9) should be removed.
· Component 10) is revised to “For NR SL by preconfiguration, UE can transmit using 30 kHz subcarrier spacing in FR1, and 120 kHz in FR2”.
· Support component 11) with a note:
· Component 11) is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1.
· The “Need for the gNB to know if the feature is supported” column should be “Yes”.
· This column will be ignored for features based on preconfiguration.
Proposal 5: For FG 15-5:
· Support mandating this FG for NR sidelink
· Component 1) should be supported both for mode 1 and mode 2.
· Component 1) is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1.
· The “Applicable to the capability signalling exchange between UEs (V2X WI only)” column should be “No”.
Proposal 6: For FG 15-6, do not support defining a candidate value set in the “Note” column.
Proposal 7: For FG 15-10:
· Component 1) should be:
· 1) UE can transmit PSSCH according to the 256QAM MCS table.
· The consequence if not supported should be: “UE does not support transmission according to the 256QAM MCS table”.
Proposal 8: For FG 15-11:
· Component 4) should be moved to FG 15-2
· For the values of M and N.
· The value of M can be: 1, 4, 8, 16.
· The value of N can be: 32, 64.
Proposal 9: For FG 15-12:
· Consequence if not supported is: “UE does not support transmission according to the low spectral-efficiency 64QAM MCS table”.
Proposal 10: For FG 15-14, confirm and remove the FFS in the “Note” column.
· The “Applicable to the capability signalling exchange between UEs” should be “No”.
Proposal 11: For FG 15-18:
· The “Need for the gNB to know if the feature is supported” column should be “No”.
· The “Applicable to the capability signalling exchange between UEs (V2X WI only)” column should be “No”.
Proposal 12: For FG 15-19:
· The “Need for the gNB to know if the feature is supported” column should be “No”.
· The “Applicable to the capability signalling exchange between UEs (V2X WI only)” column should be “Yes”.
Proposal 13: For FG 15-22:
· Support this FG to be optional.
· For component 1) and 2), they should be combined into one component:
· 1) UE additionally supports transmission/reception of SL slot configured with 7, 8, 9, 10, 11, 12, 13 consecutive symbols and all the corresponding DMRS patterns.
Proposal 14: For FG 15-23:
· Component 2) should be removed.
· The “Need for the gNB to know if the feature is supported” column should be “No” if component 2) is removed. Otherwise, this column should be “Yes”.
· Support mandating this FG for both mode 1 and mode 2.
· The “Applicable to the capability signalling exchange between UEs (V2X WI only)” is “No”.
Proposal 15: FG 15-24 name and component description should be changed to the following:
15-24: [Number of TxRx timings]
1) This parameter indicates the number of multiple reference TX/RX timings in a BWP/carrier for V2X sidelink communication

Proposal 16: If FG 15-24 is not defined, then the following clarification is needed as:
· From UE perspective, only a single Tx/Rx sidelink timing is supported in Rel-16 NR-V2X.
· The UE assumes the sidelink timing is aligned in the same BWP/carrier when the synchronization source(s) are configured.
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