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In this contribution, we provide our views on the remaining details of physical layer procedure for sidelink and some Text Proposals to rectify some missing or incorrectly captured agreements in Rel-16 specifications. 
HARQ for sidelink groupcast
The following working assumption was made on RAN1 #99:
Working assumption:
· For the PSFCH candidate resource set with Z PRBs and Y cyclic shift pairs in each PRB,
· Each PSFCH resource is indexed in the manner of frequency first and cyclic shift second.
· FFS the order of cyclic shift indexing in a PRB.
· PSFCH resource with the index ((K+M) mod (Z*Y)) is used for PSFCH transmission of a RX UE.
· K is the L1 source ID of the associated PSCCH/PSSCH.
· M is 0 for unicast and groupcast feedback option 1 and M is the member ID of the RX UE for groupcast feedback option 2.
· FFS whether to have the following restriction. 
· Groupcast HARQ feedback option 2 is not used if X > Z*Y (Y denotes the number of PSFCH in a PRB).
· Note: RAN1 assumes that the member ID M is an integer between 0 and X-1.
According to TS 38.213, a UE determines an index of a PSFCH resource for a PSFCH transmission in response to a PSSCH reception, as  where  is a physical layer source ID provided by SCI format 0-2 and  is zero or  is the identity of the UE receiving the PSSCH as indicated by higher layers . However,  is not properly defined in TS 38.213. Based on RAN1 #99 assumption,  should be defined as an integer value in the range , where X is the group size provided by higher layer. Since  is provide by NAS layer, it is better to cite a reference to SA2 specification where it is defined, i.e. TS 23.287, for better undemanding.
Proposal 1: Define  is an integer value in the range , where X is the group size provided by higher layer.
We provide the Text Proposal for TS 38.213, as following:

-------------------------------- Start of Text Proposal --------------------------------------------
---------------------------------- < Unchanged parts are omitted > --------------------------
2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[16]	3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System; Stage 2".
[17]	3GPP TS 23.287: "Architecture enhancements for 5G System (5GS) to support; Vehicle-to-Everything (V2X) services".
----------------------------- < Unchanged parts are omitted > ---------------------------
16.3	UE procedure for reporting HARQ-ACK on sidelink
---------------------------------- < Unchanged parts are omitted > ---------------------------
A UE determines an index of a PSFCH resource for a PSFCH transmission in response to a PSSCH reception, using a sequence associated with the resource pool [4, TS 38.211], as  where  is a physical layer source ID provided by SCI format 0-2 [5, TS 38.212] scheduling the PSSCH reception,  is zero or  is the member identity in a group as defined in [16, TS 23.287.], and  is an integer in the range  and  is the group size,of the UE receiving the PSSCH as indicated by higher layers.
---------------------------------- < Unchanged parts are omitted > -------------------------
------------------------------------------ End of Text Proposal -----------------------------------

Without the proposed changes, member ID is not properly defined and a UE cannot determine the index of a PSFCH in response to a PSSCH reception.
Simultaneous multiple PSFCH transmissions
In RAN1 #100-e [1], the following agreements regarding PSFCH were achieved:
Agreements:
· A Tx UE transmit a PSSCH in a slot. PSCCH, SL CSI-RS, SL PT-RS, PSCCH-DMRS, and PSSCH-DMRS are all transmitted with the same PSD during a slot. 
· Equal power is used for each antenna port for 2-AP PSSCH transmission. 
· Simultaneous PSFCH transmissions in a PSFCH TX occasion is supported from RAN1 specification perspective. 
· Power control formula is applied to each transmission (i.e. fixing the PSD of PSSCH DMRS at the TX UE for a time duration is not supported). 
Also, in RAN1 #98bis [2], the following agreement were achieved for power control of PSFCH:
Agreements:
· For PSFCH power control, 
· It is supported that the open-loop power control is based on the pathloss between PSFCH TX UE and gNB (if PSFCH TX UE is in-coverage):
· The nominal power and alpha for PSFCH power control are configured separately from the parameters used for PSCCH/PSSCH power control.
·  (working assumption) Sidelink pathloss based PSFCH power control is not supported.
When the UE has multiple PSFCH transmissions, the transmission power of each PSFCH will be the same based on the downlink path-loss based open-loop power control. On the other hand, when discussing the simultaneously multiple PSFCH transmissions, two main parameters are needed to be considered, i.e.,  and . More specifically,   is the maximum number of PSFCHs that the UE can simultaneously transmit, and  is UE’s maximum output power. When the UE is requested to transmit more than  PSFCHs, the UE should select  PSFCHs based on priority and the transmission power of each selected PSFCH is upper-bounded by . For the power limited scenario, i.e., the total transmission power of  PSFCHs is larger than  after applying downlink pathloss based power control,  should be smaller than  and the specific value of  can be left to UE’s implementations. For the no power-limited scenario, i.e., the total transmission power of  PSFCHs is not larger than ,  should be equal to , which will allow UE to acknowledge as many PSSCH transmissions as possible and can avoid unnecessary delay of the acknowledgements to certain PSSCH transmissions. Note that the PSFCH resource has a periodicity of N, for the dropped  PSFCHs, they will have to at least wait until the next PSFCH period
Proposal 2: For simultaneous multiple PSFCH transmissions, the UE should choose N PSFCH transmissions based on priority when it is requested to transmit more than  PSFCHs with  being the maximum number of PSFCHs that the UE can simultaneously transmit:
· For power-limited scenario, N should be smaller than 
· For non power-limited scenario, N should be equal to .
We provide the Text Proposal for TS 38.213, as following:

---------------------------------- Start of Text Proposal ---------------------------------
<Unchanged parts omitted>
[bookmark: _Toc29894883][bookmark: _Toc29899182][bookmark: _Toc29899600][bookmark: _Toc29917336]16.2.4.2	Simultaneous PSFCH transmission/reception
If a UE 
-	would transmit a first PSFCH and receive a second PSFCH, and
-	a transmission of the first PSFCH would overlap in time with a reception of the second PSFCH
the UE transmits or receives only the PSFCH with the higher priority as determined by a first SCI format 0_1 and a second SCI format 0_1 [5, TS 38.212] that are respectively associated with the first PSFCH and the second PSFCH.
If a UE would transmit   PSFCHs in a PSFCH transmission occasion, the UE transmits  PSFCHs corresponding to the smallest  priority field values indicated in all SCI formats 0_1 associated with the PSFCH transmission occasion. If the total transmission power of  PSFCHs is larger than  where the transmission power of each PSFCH is determined as in Clause 16.2.3 and  is the maximum number of PSFCHs which the UE can simultaneously transmit, the determination of the value of  is up to UE’s implementations. If the total transmission power of  PSFCHs is not larger than  where the transmission power of each PSFCH is determined as in Clause 16.2.3, UE should set the value of  to be .
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------

Without the proposed changes, the UE will not properly determine the number of simultaneously transmitted PSFCHs.
Sidelink CSI measurement
In RAN1 #98bis [2] and RAN1#99 [3], the following agreements were achieved for SL CSI reporting:
Agreements:
· For CQI/RI reporting on PSSCH: 
· Higher layer signaling (e.g. MAC CE) is used for CQI/RI reporting
· Details up to RAN2
· SL CQI/RI measurement and derivation are based on the existing physical layer procedure for Uu
· Sidelink CSI-RS configuration for CSI reporting for unicast is given by PC5-RRC configuration from the UE transmitting the sidelink CSI-RS
· Selection of sidelink CSI-RS configuration is up to TX UE.
Furthermore, in the reply LS to RAN2 in RAN1 #99 [3], SL CSI reporting MAC CE was agreed to have a latency bound:
Agreements:
· RAN1 agreed that the latency bound for Sidelink CSI Reporting MAC CE is configurable within a range of 3 – 20 ms, expressed in slots, where RAN1 will decide how the value is configured in the next meeting. RAN1 assumes that any MAC CE based reporting of CQI/RI will follow the same procedure in terms of sidelink resource allocation framework defined by RAN1, i.e. it is expected to be transparent to the physical layer.
CQI table for CSI measurement
According to [2], SL CSI measurement is based on the existing Uu procedure. In Rel-15 NR Uu, there are 3 candidate CQI tables and the gNB configures a CQI table with CSI report configuration through RRC. As such, to calculate SL CQI/RI, CQI table should also be configured in NR V2X. We see two options:
-	Option 1: The TX UE configures a CQI table with PC5-RRC.
-	Option 2: One CQI table is (pre-)configured for a resource pool.
Recall that the CQI tables in NR Uu correspond to different BLER requirements, hence the TX UE is better able to select the proper CQI table based on its service type, e.g., URLLC. Otherwise, there will tend to be segregation of particular services into resource pools, requiring inefficient dimensioning of the system. In this sense, (pre-)configuration of CQI table per resource pool is not preferred, and we support option 1, noting that it is already agreed that the SL CSI-RS configuration will be signaled via TX UE over PC5-RRC.
Proposal 3: For SL CSI reporting, the TX UE configures a CQI table from those supported in Rel-15 NR Uu for the RX UE with PC5-RRC.
A proposed text for this correction is provided for Section 8.5.2.1.1 of TS 38.214 [7].

---------------------------------- Start of Text Proposal ---------------------------------
<Unchanged parts omitted>
8.5.2.1.1	Channel quality indicator (CQI)
The UE shall derive CQI as specified in section 5.2.2.1, with the following changes
-	PDSCH replaced by PSSCH
-	uplink slot replaced by sidelink slot
-	downlink physical resource blocks replaced by sidelink physical resource blocks
-	Transport Block Size determination according to Clause 8.1.3.2
-	CSI reference resource according to TODO
-	interference measurements are not supported
-	sub-band differential CQI is not supported
-	the higher layer parameter cqi-Table in CSI-ReportConfig replaced by the higher layer parameter cqi-Table in sl-CSI-Config-r16
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------

Based on the configured CQI table, the RX UE is expected to calculate the CQI and RI when CSI measurement is triggered by the TX UE. In our view, the MCS table does not need to be specified for CQI calculation. The conversion from CQI to MCS is based on TX UE implementation, as in NR Uu.
Latency bound for CSI reporting MAC CE
In the reply LS [8], it was agreed that a latency bound is configured to avoid outdated CSI. This bound is expressed in slots instead of msecs to provide reasonable granularity for high SCS. However, it has not been determined how to configure the latency bound.
To solve this problem, we propose to reuse the NR Uu RRC parameter reportSlotOffsetList, whereas a different interpretation of report slot offset is provided.
In NR Uu, the allowed slot offsets for aperiodic CSI report in PUSCH are configured by the higher layer parameter reportSlotOffsetList, from which one slot offset is selected by the triggering DCI. 
For NR V2X, the TX UE may indicate a similar list containing one or more slot offsets to the RX UE as part of the SL CSI configuration via PC5-RRC. Each slot offset corresponds to a latency bound. Different from Uu, we propose that all the SL slots within the latency bound can be used for CSI report. A schematic illustration is shown in Figure 1, where slot offset #1 corresponds to 4 allowed SL slots for CSI report, slot offset #2 corresponds to 6 allowed SL slots, etcThis addresses the issue that one slot might be not enough for the cases where the PSSCH resource of the RX UE is not scheduled by the TX UE (e.g., non-mode 2d) or the gNB serving the TX UE.
[image: ]
[bookmark: _Ref37251465]Figure 1 Allowed slots for CSI report corresponding to each latency bound configured by PC5-RRC
It is possible that the proposed slot offset list includes only one slot offset, i.e., a fixed latency bound. In this setting, all the PHY TBs share the same CSI latency requirement. There is no need to select one slot offset through the triggering SCI format 0-2. By contrast, if the TBs provided by the higher layer have different CSI latency requirements, the slot offset list is better to comprise multiple (e.g., 8) slot offsets. Then, the TX UE dynamically selects one slot offset by SCI format 0-2. If one single latency bound is configured in this scenario, the TX UE has to perform PC5-RRC re-configuration, incurring extra overhead. Also, configuring multiple latency bounds is beneficial when the CSI procedure fails due to non-available reporting resources at the RX UE or the PSSCH containing the CSI reporting MAC CE is not decoded successfully within the latency bound. In this case, the TX UE may re-trigger the CSI procedure with a smaller latency bound to get the CSI report as soon as possible. To summarize, a list containing more slot offsets provides better reliability and flexibility for SL communication.
Proposal 4: For SL CSI reporting,
· The TX UE configures a list containing one or more slot offsets for the RX UE with PC5-RRC. Each slot offset corresponds to a latency bound for CSI report. All the SL slots within the latency bound can be used for CSI report.
· If a single latency bound is configured, no extra field is required in the triggering SCI format 0-2
· If more than one latency bounds are configured, the TX UE selects one latency bound with the triggering SCI format 0-2.
A proposed text for this correction is provided for Section 8.5.1.1 of TS 38.214 [7] and Section 8.4.1.1 of TS 38.212 [9]. Notably, since CSI reporting can only be aperiodic, we have added an editorial note that “can be” should be changed to “is”. Furthermore, considering that a single TB is supported in a PSSCH with up to 2 layers, only one codeword can be transmitted in R16 NR SL. It is recommended to delete the “[for each codeword]” in the spec.

---------------------------------- Start of Text Proposal ---------------------------------
<Unchanged parts omitted>
8.5.1.1	Reporting configurations
The UE shall calculate CSI parameters (if reported) assuming the following dependencies between CSI parameters (if reported)
-	CQI shall be calculated conditioned on the reported RI
The CSI reporting iscan be aperiodic (using [10, TS 38.321]). Table 8.5.1.1-1 shows the supported combinations of CSI reporting configurations and CSI-RS configurations and how the CSI reporting is triggered for CSI-RS configuration. Aperiodic CSI-RS is configured and triggered/activated as described in Clause 8.5.1.2.
Table 8.5.1.1-1 Triggering/Activation of CSI reporting for the possible CSI-RS Configurations.
	CSI-RS Configuration
	Aperiodic CSI Reporting

	Aperiodic CSI-RS
	Triggered by SCI.





For an aperiodic CSI report described in [10, TS 38.321], the allowed sidelink slot offsets are configured by the higher layer parameter sl-ReportSlotOffsetList, and
· if a single offset Y is configured and the activating/triggering SCI format 0-2 is received in sidelink slot n, the UE shall transmit the CSI report no later than sidelink slot n+Y, and
· if multiple offsets {Y1,Y2,…,YW} are configured and the activating/triggering SCI format 0-2 is received in sidelink slot n, the selected offset Yw is indicated in the activating/triggering SCI format 0-2, and the UE shall transmit the CSI report no later than sidelink slot n+Yw.
For CSI reporting, wideband CQI reporting is supported. A wideband CQI is reported [for each codeword] for the entire CSI reporting band.
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------

---------------------------------- Start of Text Proposal ---------------------------------
<Unchanged parts omitted>
8.4.1.1	SCI format 0-2
SCI format 0-2 is used for the decoding of PSSCH.
The following information is transmitted by means of the SCI format 0-2:
-	HARQ Process ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	New data indicator – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-	Redundancy version – 2 bits as defined in clause x.x.x of [6, TS 38.214].
-	Source ID – 8 bits as defined in clause x.x.x of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause x.x.x of [6, TS 38.214].
-	CSI request – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-	CSI report slot offset – 3 bits as defined in clause x.x.x of [6, TS 38.214]. This field is present only when more than one slot offsets are configured by higher layer parameter sl-ReportSlotOffsetList;
If the 2nd-stage SCI format field in the corresponding SCI format 0-1 indicates type 1 groupcast as defined in clause x.x.x of [6, TS 38.214], the following fields are present:
-	Zone ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	  Communication range requirement – [4] bits as defined in clause x.x.x of [6, TS 38.214]
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------

Based on the design above, a latency bound is configured. The RX UE is expected to transmit the CSI report within the latency bound. Figure 2 shows the detailed procedure of SL CSI reporting.
-	One SL CSI-RS pattern is configured by PC5-RRC. For CSI reporting, a report slot offset list corresponding to one or multiple latency bounds is configured by PC5-RRC.
-	SL CSI reporting is triggered by the “CSI request” field in SCI format 0-2. If more than one latency bounds are configured by PC5-RRC, one report slot offset, i.e., one latency bound for CSI reporting, is indicated in SCI format 0-2. SL CSI-RS is transmitted within the associated PSSCH.
-	RX UE selects the resource for CSI reporting MAC CE. The RX UE is required to ensure that the CSI report is transmitted within the latency bound.
[image: ]
[bookmark: _Ref37251526]Figure 2 CSI procedure with a latency bound for SL CSI reporting
We do not support further configuring a lower bound for the latency bound per resource pool. If such lower bound  is (pre-)configured, then most of the TX UE will choose to transmit in the resource pool with the smallest . This resource pool will become extremely crowded, resulting in serious interference and frequent collisions, which would only be addressed by over-dimensioning this resource pool. The resource pools with larger  will be used with low probability. Also, a lower bound (pre-)configured for a resource pool may prevent the UEs with urgent need of CSI report from using that resource pool since the lower bound for the latency bound might be larger than the CSI latency requirement of those UEs. Such restriction is not friendly to sidelink URLLC services and is not preferred from the system perspective.
CSI reference resource definition
In clause 8.5.2.3 of 3GPP TS 38.214 [7], the definition of CSI reference resource has not been determined. Without this definition, the TX UE does not know to which physical resource the reported CQI applies.
In the frequency domain, the Uu definition of CSI reference resource may be used as the baseline. However, given that the “CSI reporting band” is not defined for NR SL, the Uu definition should be modified. In our view, the “band” is equivalent to the bandwidth of the scheduled PSSCH with associated sidelink CSI-RS. Therefore, we suggest to define the frequency-domain CSI reference resource as the PRBs containing the latest sidelink CSI-RS.
In the time domain, the Uu definition should also be revised since SL CSI report is delivered by MAC CE. As in [12], RAN2 agreed that CSI report is one-shot transmission. It indicates that one event of sidelink CSI-RS transmission corresponds to one event of CSI report. Based on such one-to-one mapping, the time-domain CSI reference resource can be simply defined as the sidelink slot in which the latest sidelink CSI-RS is transmitted/received.
Proposal 5: For CSI reference resource,
· In the frequency domain, the CSI reference resource is the group of PRBs containing the latest sidelink CSI-RS.
· In the time domain, the CSI reference resource is the sidelink slot in which the latest sidelink CSI-RS is transmitted/received.
Furthermore, the RX UE needs to know how to derive the CQI index in the reference resource. In NR Uu, some principles are provided. Most of them can be reused, and the remaining should be adjusted to sidelink, including:
-	The first symbol is occupied by duplicated symbol according to Clause 8.2.1 of [4, TS 38.211].
-	The first m symbols  after the duplicated symbol in the first n physical resource blocks are occupied by control signaling, where m is indicated by the higher parameter sl-TimeResourcePSCCH, and n is indicated by the higher layer parameter sl-FreqResourcePSCCH.
-	If the reference resource includesPSFCH, the number of PSSCH and DM-RS symbols is x-5, where x is indicated by the higher layer parameter sl-LengthSymbols, otherwise the number of PSSCH and DM-RS symbols is x-2.
-	The same bandwidth part subcarrier spacing configured as for the PSSCH reception.
-	The bandwidth as configured for PSSCH reception.
-	The reference resource uses the CP length and subcarrier spacing configured for PSSCH reception.
-	No resource elements used by primary or secondary sidelink synchronization signals or PSBCH.
-	Redundancy Version 0.
-	The ratio of PSSCH EPRE to sidelink CSI-RS EPRE is as given in Clause 8.2.1.
-	Assume no REs allocated for sidelink CSI-RS.
-	Assume the number of DM-RS symbols is y, where y is indicated by the control information DMRS pattern in the activating/triggering SCI format 0-2 and the higher layer parameter TimePatternPsschDmrs.
-	Assume the PSSCH symbols do not contain DM-RS.
Another issue is that the PMI is not supported by SL CSI. Recall that CQI is calculated conditioned on the reported PMI in NR Uu, the RX UE needs PMI assumption to derive the CQI. To address this issue, we propose that the RX UE assumes the PSSCH precoding matrix is the identity matrix. This is practical as the precoding matrix of physical sidelink shared channel equals the identity matrix according to clause 8.3.1.4 of 3GPP TS 38.211 [11]. 
Proposal 6: For SL CSI reporting, the RX UE calculates the CQI conditioned on the identity precoding matrix.
A proposed text for this correction is provided for Section 8.5.2.1.1 of TS 38.214 [7]. 

---------------------------------- Start of Text Proposal ---------------------------------
<Unchanged parts omitted>
8.5.2.1.1	Channel quality indicator (CQI)
The UE shall derive CQI as specified in section 5.2.2.1, with the following changes
-	PDSCH replaced by PSSCH
-	uplink slot replaced by sidelink slot
-	downlink physical resource blocks replaced by sidelink physical resource blocks
-	Transport Block Size determination according to Clause 8.1.3.2
-	CSI reference resource according to Clause 8.5.2.3TODO
-	interference measurements are not supported
-	sub-band differential CQI is not supported
8.5.2.2	Reference signal (CSI-RS)
The UE can be configured with one CSI-RS pattern as indicated by the higher layer parameters TBD.
Parameters for which the UE shall assume non-zero transmission power for CSI-RS are configured according to clause 8.2.1.
8.5.2.3	CSI reference resource definition
TBDThe CSI reference resource for sidelink is defined as follows:
-	In the frequency domain, the CSI reference resource is defined by the group of sidelink physical resource blocks containing the latest sidelink CSI-RS to which the derived CSI relates.
-	In the time domain, the CSI reference resource for a CSI report is defined by a single sidelink slot n in which the latest sidelink CSI-RS is transmitted/received.
If configured to report CQI index, in the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index, and if also configured, for deriving RI
-	The first symbol is occupied by duplicated symbol according to Clause 8.2.1 of [4, TS 38.211].
-	The first m symbols after the duplicated symbol in the first n physical resource blocks are occupied by control signaling, where m is indicated by the higher parameter sl-TimeResourcePSCCH, and n is indicated by the higher layer parameter sl-FreqResourcePSCCH.
-	If the reference resource includes PSFCH, the number of PSSCH and DM-RS symbols is x-5, where x is indicated by the higher layer parameter sl-LengthSymbols, otherwise the number of PSSCH and DM-RS symbols is x-2.
-	The same bandwidth part subcarrier spacing configured as for the PSSCH reception.
-	The bandwidth as configured for PSSCH reception.
-	The reference resource uses the CP length and subcarrier spacing configured for PSSCH reception.
-	No resource elements used by primary or secondary sidelink synchronization signals or PSBCH.
-	Redundancy Version 0.
-	The ratio of PSSCH EPRE to sidelink CSI-RS EPRE is as given in Clause 8.2.1.
-	Assume no REs allocated for sidelink CSI-RS.
-	Assume the number of DM-RS symbols is y, where y is indicated by the “DMRS pattern” field in the activating/triggering SCI format 0-2.
-	Assume the PSSCH symbols do not contain DM-RS.
-	The PDSCH transmission scheme where the UE may assume that PDSCH transmission would be performed with up to 2 transmission layers. For CQI calculation, the UE should assumes the PSSCH precoding matrix is the identity matrix.
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------

Based on the CSI reference resource, the RX UE shall derive the channel measurements for computing CSI value based on the SL CSI-RS no later than the CSI reference resource.
Power sharing between UL BWP and SL BWP
In RAN1#98bis, the following working assumption was achieved [2]:
Working assumption:
· For the power limited case in supporting simultaneous sidelink and uplink transmissions (SL carrier is different from UL carrier),
· [bookmark: OLE_LINK4]If sidelink transmission is prioritized over uplink transmission, the UE shall adjust the uplink transmission power before the start of the transmission such that its total transmission power does not exceed PCMAX on any overlapped portion. In this case, calculation of the adjustment to the uplink transmission power is not specified.
· If uplink transmission is prioritized over sidelink transmission, the UE shall adjust the sidelink transmission power before the start of the transmission such that its total transmission power does not exceed PCMAX on any overlapped portion. In this case, calculation of the adjustment to the sidelink transmission power is not specified.
· Total sidelink transmit power is the same in the symbols used for actual PSCCH/PSSCH transmissions in a slot in case of simultaneous transmission of sidelink and uplink.
· PSCCH/PSSCH transmissions can be dropped in some symbols when there are uplink transmissions with higher priority and the UE cannot keep the same sidelink transmission power in the symbols.
· Selection of the dropped symbols is up to UE implementation where the dropped symbols should include the overlapping symbols.
· If the simultaneous transmission of sidelink and uplink is beyond the UE capability, the one not prioritized can be dropped.
· FFS: when to prioritize which transmission
· FFS: how to address UE processing time
· FFS: whether there is a case of dropping some symbols of uplink transmissions
· Whether/how to address RF transient period is up to RAN4.
The above working assumption will require the UE to check when and whether the data comes simultaneously from time to time both for simultaneous transmission and priority based dropping. This requirement should be based on the UE capabilities since both NR Uu link and LTE-V2X does not set this kinds of requirement mandatory. In LTE-V2X, the same issues has been treated, at last RAN4 specification [14] captured the following specification as:
	The total UE configured maximum output power PCMAX (p,q) in a subframe p of an E-UTRA uplink carrier and a subframe q of an E-UTRA V2X sidelink that overlap in time shall be set within the following bounds for synchronous and asynchronous operation unless stated otherwise:
PCMAX_L (p,q) ≤  PCMAX (p,q)  ≤  PCMAX_H (p,q)
with
PCMAX_L (p,q) =  PCMAX_L,c,E-UTRA (p)
PCMAX_H (p,q) = 10 log10 [pCMAX_H,c,E-UTRA (p) + pCMAX_H,c,V2X (q)]
where pCMAX_H,c,V2X and pCMAX_H,c,E-UTRA are the limits PCMAX_H,c,V2X (q) and PCMAX_H,c,E-UTRA (p) expressed in linear scale.
The measured total maximum output power PUMAX over both the E-UTRA uplink and E-UTRA V2X carriers is
PUMAX = 10 log10 [pUMAX,c,E-UTRA + pUMAX,c,V2X],
where pUMAX,c,E-UTRA  denotes the measured output power of serving cell c for the configured E-UTRA uplink carrier, and pUMAX,c,V2X  denotes the measured output power for the configured E-UTRA V2X carrier expressed in linear scale.


The above RAN4 specification means when the Uu link and sidelink transmission occurs in the same subframe, the maximal transmission power is bounded by total power of the Uu link and sidelink maximal power, which means no further power splitting is needed between Uu and sidelink. 
Proposal 7: For sidelink and Uu link are in different carriers, confirm the whole WA as a UE capability, which means:
· In case the UE does not have the capability to support power sharing as the working assumption, then the LTE-V2X principle is used i.e., the Uu and sidelink transmissions are operated separately under each respective Pcmax constraint. 
A proposed text for this proposal is provided for Section 16.2.4.3 of TS 38.213 below:

---------------------------------- Start of Text Proposal ---------------------------------
<Unchanged parts omitted>
16.2.4.3	Simultaneous SL and UL transmissions
If a UE 
-	would simultaneously transmit on the UL and on the SL of a serving cell, and
-	the UE is not capable of simultaneous transmissions on the UL and on the SL of the serving cell
the UE transmits only on the link, UL or SL, with the higher priority.
If a UE 
-	would transmit on the UL and on the SL of two respective carriers of a serving cell, or of two respective serving cells, 
-	the transmission on the UL would overlap with the transmission on the SL over a time period, and
-	the total UE transmission power over the time period would exceed 
the UE 
-	reduces the power for the UL transmission prior to the start of the UL transmission, if the SL transmission has higher priority than the UL transmission, so that the total UE transmission power would not exceed 
-	reduces the power for the SL transmission prior to the start of the SL transmission, if the UL transmission has higher priority than the SL transmission, so that the total UE transmission power would not exceed 
If a UE
· is not capable of simultaneous transmissions on the UL and on the SL of two respective carriers of a serving cell, or of two respective serving cells, 
the UE
· operates separately under each respective  constraint.
<Unchanged parts omitted>
---------------------------------- End of Text Proposal ---------------------------------

For the power limited case in supporting simultaneous transmission of UL and SL across difference carriers, an FFS remains on when to prioritize which transmission. Below we address this FFS.
According to the LS [5] from RAN2 during RAN1 #100e, the following agreements were made during RAN2#107bis,              
	Agreements on prioritization: 
1:  A separate LCH priority thresholds is configured for both NR-UL and NR-SL.
2: For between SL-data and UL-data/SRB, the SL transmission is prioritized if the highest priority value of UL LCH(s) with available data is larger than the UL priority threshold and the highest priority value of SL LCH(s) with available data is lower than the SL priority threshold. Otherwise the UL transmission is prioritized.
3: Prioritization between UL SR and SL data transmission could be based on priority of the UL LCH that triggered the UL SR and priority value(s) of SL LCH(s), similar as prioritization between NR UL data and NR SL data transmission.


During RAN2#108, RAN2 made the following agreements,
	Agreements on UL/SL prioritization: 
1:  For prioritization between SL-TX and SL-triggered SR, it is based on direct comparison between associated LCH priority.
2: For prioritization between SL-TX and UL-TX (only for PUSCH), for UL MAC CE, rely on LTE solution, i.e., they are treated as if of priority lower than the UL-threshold, so down-prioritized if SL-TX is higher than SL-threshold, otherwise prioritized.
3: For LTE-UL/NR-SL and NR-UL/LTE-SL, if the two RATs cannot exchange prioritization-related information prior to time of transmission subject to processing time restriction, it is up to UE implementation to decide whether UL or SL to prioritize.
4: If the two RATs can exchange prioritization-related information prior to time of transmission subject to processing time restriction, rely on LTE solution for LTE-UL/NR-SL and NR-UL/LTE-SL prioritization.
5: RAN2 does not need to handle the MCG-SL/SCG-UL collision.


Besides, RAN2 has also made an agreement in RAN2#106 that “For NR UL and NR SL prioritization, MSG1/3 for RACH procedure and PUSCH for emergency PDU connection are always prioritized over SL transmission”. In the above UL-SL prioritization rule made by RAN2, a separate priority threshold is configured for UL transmission and SL transmission, respectively. If the priority value of a UL or SL transmission is smaller than the corresponding UL or SL priority threshold, it means that the UL or SL transmission is an emergency data (i.e., URLLC). Otherwise, the UL or SL transmission is not URLLC. When SL transmission collides with UL transmission, SL transmission is prioritized only when SL transmission is URLLC while UL transmission is not URLLC. RAN2 has handled most of the cases for UL-SL prioritization. However, there are still some cases that need to be handled by RAN1. In the following, we try to recognize all these cases and provide each with a solution.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Recall that a UL transmission could carry SL report(s). For example, a UCI on PUCCH or PUSCH could include SL HARQ-ACK and/or SL SR. In this case, to ensure the very low latency requirements of the emergency SL report (s) (e.g., SL URLLC) carried on UL transmission, the SL report carried on UL transmission should be taken into account for UL-SL prioritization, that is, direct priority comparison between the SL report carried on UL transmission and SL transmission should be allowed. According to RAN2’s agreements, the priority of a SL SR is equal to the priority of the associated SL-SCH (i.e. SL LCH) that triggered the SL SR. However, the priority of a SL HARQ-ACK report on UL transmission is not defined. To address this issue, a reasonable approach is that the priority of a SL HARQ-ACK report on UL transmission is same as the priority of the corresponding PSFCH. Since the agreement “No support of multiplexing of SL HARQ and Uu UCI on PUCCH or PUSCH in Rel-16” has been made during RAN1#98b email discussion, we focus on the following two cases as shown in Figure 3, where SL HARQ-ACK is carried on UL transmission:
· PUCCH transmission with SL HARQ-ACK or PUSCH transmission with SL HARQ-ACK but without UL-SCH
· PUSCH transmission with SL HARQ-ACK and UL-SCH
[image: ]
[bookmark: _Ref37251769]Figure 3 UL transmission contains SL HARQ-ACK
In the first case, only SL HARQ-ACK is transmitted on UL transmission, direct comparison between the priority of SL HARQ-ACK on UL transmission and SL transmission can be used for UL-SL prioritization. In the second case, SL HARQ-ACK is multiplexed with UL-SCH on UL transmission. SL transmission is prioritized only when SL transmission is prioritized over UL-SCH and has higher priority than SL HARQ-ACK on UL transmission.
Proposal 8: For prioritization between PUCCH transmission with SL HARQ-ACK or PUSCH transmission with SL HARQ-ACK but without UL-SCH and SL transmission, it is based on direct comparison between the priority of SL HARQ-ACK and SL transmission, where the priority of a SL HARQ-ACK on UL transmission is equal to the priority of the corresponding PSFCH.
· If more than one PSFCHs are multiplexed in one SL HARQ-ACK reporting on UL transmission, the highest priority among these PSFCHs is used for comparison.
Proposal 9: For prioritization between PUSCH transmission with SL HARQ-ACK and UL-SCH and SL transmission, SL transmission is prioritized when the following conditions are met:
· SL transmission is prioritized over UL-SCH according to prioritization rule between NR UL data and NR SL data transmission; and
· SL transmission has higher priority than SL HARQ-ACK on the PUSCH.
Otherwise, UL transmission is prioritized.
For PUCCH or PUSCH transmission without SL HARQ-ACK, a priority index can be provided for a PUSCH or a PUCCH by a priority indicator field in the associated DCI (e.g., DCI format 0_1, DCI format 1_1, DCI format 0_2, and DCI format 1_2) or the associated configured grant. This priority index indicates whether PUCCH/PUSCH is high or low priority in PHY prioritization/multiplexing handling procedure. Value 0 indicates low priority and value 1 indicates high priority. The PUCCH or PUSCH with larger priority index is always prioritized in NR Uu. Please refer to clause 9 in TS 38.213 [4]: 
A PUSCH or a PUCCH, including repetitions if any, can be of priority index 0 or of priority index 1. If a priority index is not provided for a PUSCH or a PUCCH, the priority index is 0. … If, after resolving overlapping for PUCCH and/or PUSCH transmissions of a same priority index, a UE determines to transmit
-     a first PUCCH of larger priority index, a PUSCH or a second PUCCH of smaller priority index, and a transmission of the first PUCCH would overlap in time with a transmission of the PUSCH or the second PUCCH, the UE does not transmit the PUSCH or the second PUCCH
-     a PUSCH of larger priority index, a PUCCH of smaller priority index, and a transmission of the PUSCH would overlap in time with a transmission of the PUCCH, the UE does not transmit the PUCCH 
-     a first PUSCH of larger priority index on a serving cell, a second PUSCH of smaller priority index on the serving cell, and a transmission of the first PUSCH would overlap in time with a transmission of the second PUSCH, the UE does not transmit the second PUSCH, where at least one of the two PUSCH is not scheduled by a DCI format.  
Therefore, for prioritization between PUCCH or PUSCH transmission without SL HARQ-ACK and SL transmission, UL transmission can be prioritized if the priority index in the associated DCI or associated configured grant is “1”.If the priority index is “0”, LTE-V2X principle is reused, i.e., SL transmission is prioritized if the priority value of the SL transmission is smaller than a SL priority threshold. Otherwise, UL transmission is prioritized.
Proposal 10: For prioritization between PUCCH or PUSCH transmission without SL HARQ-ACK and SL transmission, SL transmission is prioritized when the following conditions are met:
· if the value of priority index of the PUCCH or PUSCH as indicated by the Priority indicator field in the associated DCI or provided by the associated configured grant is 0 (or if a priority index is not provided); and
· if the highest priority of the channel(s)/signal(s) on SL transmission is lower than the SL priority threshold.
Otherwise, UL transmission is prioritized.
For UL SRS transmission, since SRS is not an emergency, LTE principle can be used for the UL-SL prioritization.
Proposal 11: For prioritization between UL SRS transmission and SL transmission, LTE-V2X principle is reused.
For SL transmission, a SL transmission may contain both PSSCH and PSFCH. In this case, to ensure the very low latency requirements of the SL URLLC services (no matter data or feedback), the SL transmission should be prioritized over the UL transmission if any one of the PSSCH and PSFCH is prioritized over the UL transmission. 
Proposal 12: In case of SL transmission including both PSSCH and PSFCH, the priority of the SL transmission is set as the higher one of the PSSCH priority and the PSFCH priority.
· If more than one PSFCHs are transmitted in one SL transmission, the highest priority among these PSFCHs is used.
For S-SS/PSBCH block, RAN1 has made the following agreements in RAN1#98bis, which indicate that a priority for S-SS/PSBCH block is (pre)-configured per UE.
	Agreements: (RAN1#98bis)
· For sidelink synchronization signal/channel (including S-SSB and LTE SLSS/PSBCH) priority for a UE is (pre)-configured per UE  
· The (pre)-configured priority is used in the same way as the priority for other channel/signals w.r.t. prioritization for handling in-device co-existence
· Note: it is understood that the same priority (pre)-configuration is intended for all the related UEs 
· The priority of PSFCH is set as the priority of the corresponding PSSCH.


Since S-SS/PSBCH block is not an emergency, it is straightforward to have the following proposal:
Proposal 13: For S-SS/PSBCH block and LTE SLSS/PSBCH, UL transmission is always prioritized over SL transmission, i.e., the priority value of S-SS/PSBCH block or LTE SLSS/PSBCH is assumed as larger than the SL priority threshold. 
Based on the above proposals, a proposed text for this correction is provided for Section 16.2.4.4 3.1 of TS 38.213.

----------------------------- Start of Text Proposal for--------------------------------
<Unchanged parts omitted>
[bookmark: _Toc29894884][bookmark: _Toc29899183][bookmark: _Toc29899601][bookmark: _Toc29917337][bookmark: _Toc36498212]16.2.4.3	Simultaneous SL and UL transmissions
If a UE 
-	would simultaneously transmit on the UL and on the SL of a serving cell, and
-	the UE is not capable of simultaneous transmissions on the UL and on the SL of the serving cell
the UE transmits only on the link, UL or SL, with the higher priority. 
If a UE 
-	would transmit on the UL and on the SL of two respective carriers of a serving cell, or of two respective serving cells, 
-	the transmission on the UL would overlap with the transmission on the SL over a time period, and
-	the total UE transmission power over the time period would exceed 
the UE 
-	reduces the power for the UL transmission prior to the start of the UL transmission, if the SL transmission has higher priority than the UL transmission, so that the total UE transmission power would not exceed 
-	reduces the power for the SL transmission prior to the start of the SL transmission, if the UL transmission has higher priority than the SL transmission, so that the total UE transmission power would not exceed 
For prioritization between SL and UL transmissions, a UE considers:
-	the priority of a SL HARQ-ACK reporting on UL transmission is equal to the priority of the corresponding PSFCH. 
-	the priority value of a SRS is assumed to be larger than the higher layer parameter thresUL-TxPrioritization.
-	the priority value of a PSSS/SSSS/PSBCH according to E-UTRA radio access provided by LTESidelinkSSBPriority is larger than the higher layer parameter thresSL-TxPrioritization. The priority value of an S-SS/PBCH block provided by NRSidelinkSSBPriority is larger than the higher layer parameter thresSL-TxPrioritization.  
For prioritization between PUCCH or PUSCH transmission without SL HARQ-ACK and SL transmission, SL transmission is prioritized if the value of priority index of the PUCCH or PUSCH as indicated by the Priority indicator field in the associated DCI or provided by the associated configured grant is 0 (or if a priority index is not provided) and if the highest priority of the channel(s)/signal(s) on SL transmission is lower than the higher layer parameter thresSL-TxPrioritization. Otherwise, UL transmission is prioritized.
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------

Conclusions
Based on the above discussions, we have the following proposals:
Proposal 1: Define  is an integer value in the range , where X is the group size provided by higher layer.
Proposal 2: For simultaneous multiple PSFCH transmissions, the UE should choose N PSFCH transmissions based on priority when it is requested to transmit more than  PSFCHs with  being the maximum number of PSFCHs that the UE can simultaneously transmit:
· For power-limited scenario, N should be smaller than .
· For non power-limited scenario, N should be equal to .
Proposal 3: For SL CSI reporting, the TX UE configures a CQI table from those supported in Rel-15 NR Uu for the RX UE with PC5-RRC.
Proposal 4: For SL CSI reporting,
· The TX UE configures a list containing one or more slot offsets for the RX UE with PC5-RRC. Each slot offset corresponds to a latency bound for CSI report. All the SL slots within the latency bound can be used for CSI report.
· If a single latency bound is configured, no extra field is required in the triggering SCI format 0-2
· If more than one latency bounds are configured, the TX UE selects one latency bound with the triggering SCI format 0-2.
Proposal 5: For CSI reference resource,
· In the frequency domain, the CSI reference resource is the group of PRBs containing the latest sidelink CSI-RS.
· In the time domain, the CSI reference resource is the sidelink slot in which the latest sidelink CSI-RS is transmitted/received.
Proposal 6: For SL CSI reporting, the RX UE calculates the CQI conditioned on the identity precoding matrix.
Proposal 7: For sidelink and Uu link are in different carriers, confirm the whole WA as a UE capability, which means:
· In case the UE does not have the capability to support power sharing as the working assumption, then the LTE-V2X principle is used i.e., the Uu and sidelink transmissions are operated separately under each respective Pcmax constraint. 
Proposal 8: For prioritization between PUCCH transmission with SL HARQ-ACK or PUSCH transmission with SL HARQ-ACK but without UL-SCH and SL transmission, it is based on direct comparison between the priority of SL HARQ-ACK and SL transmission, where the priority of a SL HARQ-ACK on UL transmission is equal to the priority of the corresponding PSFCH.
· If more than one PSFCHs are multiplexed in one SL HARQ-ACK reporting on UL transmission, the highest priority among these PSFCHs is used for comparison.
Proposal 9: For prioritization between PUSCH transmission with SL HARQ-ACK and UL-SCH and SL transmission, SL transmission is prioritized when the following conditions are met:
· SL transmission is prioritized over UL-SCH according to prioritization rule between NR UL data and NR SL data transmission; and
· SL transmission has higher priority than SL HARQ-ACK on the PUSCH.
Proposal 10: For prioritization between PUCCH or PUSCH transmission without SL HARQ-ACK and SL transmission, SL transmission is prioritized when the following conditions are met:
· if the value of priority index of the PUCCH or PUSCH as indicated by the Priority indicator field in the associated DCI is 0 (or not provided) or associated configured grant; and
· the highest priority of the channel(s)/signal(s) on SL transmission is lower than the SL priority threshold.
Otherwise, UL transmission is prioritized.
Proposal 11: For prioritization between UL SRS transmission and SL transmission, LTE-V2X principle is reused.
Proposal 12: In case of SL transmission including both PSSCH and PSFCH, the priority of the SL transmission is set as the higher one of the PSSCH priority and the PSFCH priority.
· If more than one PSFCHs are transmitted in one SL transmission, the highest priority among these PSFCHs is used.
Proposal 13: For S-SS/PSBCH block and LTE SLSS/PSBCH, UL transmission is always prioritized over SL transmission, i.e., the priority value of S-SS/PSBCH block or LTE SLSS/PSBCH is assumed as larger than the SL priority threshold. 
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