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Introduction
In this contribution, we provide text proposals for NR specification to capture the agreements on physical layer structure for NR sidelink made in Rel-16 NR V2X WI. Furthermore, we continue to discuss remaining issues on physical layer structure as follows:
· Issue 1: Remaining details on resource pool configuration.
· For resource pool configuration, how to support partial coverage scenario where in-coverage UE communicates with out-of-coverage UE. 
· Clarification on the meaning of logical slot index for TRIV interpretation, resource reservation, and resource allocation for SL CG. 
· Issue 2: How to capture UE procedure for receiving PSCCH. 
· Issue 3: Remaining details on RS sequence generation and mapping.
· For RS sequence generation, whether the slot number is logical slot index or physical slot index considering in-coverage scenario with different serving cells. 
· Which PSSCH DMRS symbol is used to generate sidelink PT-RS sequence. 
· How to determine time-domain density of sidelink PT-RS with respect to MCS table indicated by the corresponding SCI.
· Issue 4: How to generate OFDM baseband signal for NR sidelink considering the center frequency of UL BWP.

Discussion
1.1. Resource pool
In the latest version of TS38.214, the set of slots included in a resource pool is derived based on tdd-UL-DL-ConfiguratoinCommon or sl-TDD-Configuration. Its motivation is that in-coverage UE derives the set of SL slots belonging to a resource pool based on the TDD pattern provided by gNB in the same carrier, and out-of-coverage UE derives the set of SL slots belonging to a resource pool based on TDD pattern provided by preconfigured parameter. 
The higher layer parameter tdd-UL-DL-ConfigurationCommon is available only for the in-coverage UE while pre-configured parameter sl-TDD-Configuration is available for both in-coverage UE and out-of-coverage UE. Considering that the system information could be updated, it can cause cross-link interference to always use the pre-configured parameter sl-TDD-Configuration for resource pool configuration. Moreover, even for the in-coverage UE, there can be a case when the UE is not provided tdd-UL-DL-ConfigurationCommon. Similarly, there can be a case when the UE is not provided sl-TDD-Configuration. For these cases, when UE determines excluded slots for a resource pool configuration, TDD pattern doesn’t need to be considered. 
Meanwhile, for efficient sidelink TX and RX, both TX UE and RX UE needs to have the same understanding on the TDD pattern and the synchronized slot boundary. When both TX UE and RX UE are camping on the same serving cell, both UE can use the same slot boundary and the same tdd-UL-DL-ConfigurationCommon for resource pool configuration. When both TX UE and RX UE are out-of-coverage UE, when the synch reference source is GNSS, both UEs could use the pre-configured parameter sl-TDD-Configuration to derive the set of slots available for SL. On the other hand, if the synch reference source of TX UE is another UE, and if the synch reference of this UE is gNB, using sl-TDD-Configuration can guarantee the same understanding on the TDD pattern between TX UE and RX UE, but it can cause cross-link interference. On the other hand, when the UE uses tdd-UL-DL-ConfigurationCommon for resource pool configuration, cross-link interference could be avoided, but the TX UE and RX UE may have different understanding on the set of slots belonging to a resource pool. 
When RX UE is out-of-coverage UE, S-SSB needs to be used to support synchronization and the same understanding on the TDD pattern. To be specific, the in-coverage UE transmits synchronization signals based on DL slot timing of the serving cell and PSBCH containing TDD pattern based on the higher layer parameter tdd-UL-DL-ConfigurationCommon of the serving cell. Once the RX UE successfully receives S-SSB, both UEs can be synchronized each other and have the same understanding on the TDD pattern. 
In addition, when PSBCH content is used for resource pool configuration, it is necessary to further consider the granularity of the slot. To be specific, due to the lack of PSBCH payload size, for a certain combination of slot configuration periods, the granularity of TDD pattern indicator could be larger than 1. In this case, if the granularity is not used for resource pool configuration, TX UE and RX UE may have different understanding on the TDD pattern. For instance, if the SCS of SL BWP is 60 kHz, and if the periods of pattern1 and pattern2 are 10 msec, when the number of UL slots provided by tdd-UL-DL-ConfigurationCommon is 7, the number of UL slots provided by PSBCH is converted into 4. 
Observation 1: For partial coverage scenario, sl-TDD-Config provided by PSBCH needs to be used for deriving slots available for SL which may belong to a resource pool. 
Proposal 1: To derive the set of slots which can belongs to a resource pool, the TDD pattern is derived as follows:
· For in-coverage UE, 
· If the UE is provided tdd-UL-DL-ConfigurationCommon, the higher layer parameter tdd-UL-DL-ConfigurationCommon of the serving cell is used.
· For out-of-coverage UE,
· If the UE has a selected SyncRef UE, 
· sl-TDD-Config provided by the received PSBCH is used.
· Else
· If the UE is provided sl-TDD-Configuration, the higher layer parameter sl-TDD-Configuration provided by pre-configuration is used. 
Proposal 2: The number of slots derived based on the TDD pattern is a multiple of w, where w is the granularity of the TDD pattern indication in PSBCH for a given combination of periods of the TDD pattern. 
Proposal 3: Adopt following TP for TS38.214.
	[bookmark: _Toc29673233][bookmark: _Toc29673374][bookmark: _Toc29674367][bookmark: _Toc36645597]8	Physical sidelink shared channel related procedures
A UE can be configured by higher layers with one or more sidelink resource pools. A sidelink resource pool can be for transmission of PSSCH, as described in Clause 8.1, or for reception of PSSCH, as described in Clause 8.3 and can be associated with either sidelink resource allocation mode 1 or sidelink resource allocation mode 2.
In the frequency domain, a sidelink resource pool consists of sl-NumSubchannel contiguous sub-channels. A sub-channel consists of sl-SubchannelSize contiguous PRBs, where sl-NumSubchannel and sl-SubchannelSize are higher layer parameters.
The set of slots that may belong to a sidelink resource pool is denoted by  where
-	 
-	the slot index is relative to slot#0 of the radio frame corresponding to SFN 0 of the serving cell or DFN 0,
-	the set includes all the slots except the following slots, 
-	 slots in which S-SS/PSBCH block (S-SSB) is configured,
-	 slots in each w consecutive slot group of which at least one of Y-th, (Y+1)-th, …, (Y+X-1)-th OFDM symbols in each slot are not semi-statically configured as UL as per the higher layer parameter tdd-UL-DL-ConfigurationCommon of the serving cell if provided or sl-TDD-Configuration if provided or sl-TDD-Config of the received PSBCH if provided, where w is the granularity of slots indication as described in Table 16.1-2 of [6, TS 38.213], Y and X are set by the higher layer parameters sl-StartSymbol and sl-LengthSymbols, respectively.
<Unchanged part is omitted>



Next, it is necessary to clarify whether the logical slots belongs to a resource pool or not for TRIV interpretation and resource reservation. 
If the logical slots are not always belonging to a resource pool for TRIV interpretation and resource reservation, resource pool configuration needs to ensure that all the PSSCH slots indicated by TRIV or resource reservation period are belonging to a resource pool. Considering that the TRIV and resource reservation period can indicate PSSCH slot across different SFN/DFN cycles, the above approach is too restrictive. 
In addition, according to following agreements, TRIV interpretation assumes that the logical slots belongs to a resource pool. 
	Agreements made in [98b-NR-15]
· When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is disabled, NMAX is 3 
· SCI signaling is designed to allow to indicate 1 or 2 or 3 resources at least of the same number of sub-channels with full flexibility in time and frequency position in a window W of a resource pool 
· FFS: if full flexibility is limited in some cases
· Value 2 or 3 is (pre-)configured per resource pool
· FFS size of window W



In those points of views, it would be necessary to replace  with  for TRIV interpretation and resource reservation. 
Proposal 4: For TRIV interpretation and resource reservation, is replaced with . 
Moreover, it is necessary to investigate how to handle the case where reserved resources are mapped across different SFN/DFM cycles. For instance, first three resources are mapped on the first 10240 msec period while the next three resources are mapped on the second 10240 msec period. Considering that the current notation  or  is confined within a single SFN/DFN cycle, it is necessary to define how to express these resources across different SFN/DFN cycles. 
Proposal 5: RAN1 define how to express resources of a TB and its reserved resources mapped across different SFN/DFN cycles. 
Proposal 6: Adopt following TP for TS38.214.
	[bookmark: _Toc29673242][bookmark: _Toc29673383][bookmark: _Toc29674376][bookmark: _Toc36645606][bookmark: _Toc45810655]8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
<Unchanged part is omitted>
Notation:
 denotes the set of slots which can belongs to a sidelink resource pool and is defined in Clause 8.
<Unchanged part is omitted>
4)	The set  is initialized to the set of all the candidate single-slot resources. 
5)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
-	the UE has not monitored slot  in Step 2.
-	for any periodicity value allowed by the higher layer parameter sl-ResourceReservePeriodList and a hypothetical SCI format 1-A received in slot  with "Resource reservation period" field set to that periodicity value and indicating all subchannels of the resource pool in this slot, condition c in step 6 would be met.
6)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
a)	the UE receives an SCI format 1-A in slot , and "Resource reservation period" field, if present, and "Priority" field in the received SCI format 1-A indicate the values  and , respectively according to Clause 16.4 in [6, TS 38.213];
b)	the RSRP measurement performed, according to clause 8.4.2.1 for the received SCI format 1-A, is higher than  ;
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]c)	the SCI format received in slot  or the same SCI format which, if and only if the "Resource reservation period" field is present in the received SCI format 1-A,  is assumed to be received in slot(s)  determines according to clause 8.1.5 the set of resource blocks and slots which overlaps with  for q=1, 2, …, Q and j=0, 1, …, . Here,  is  converted to units of logical slots according to clause 8.1.7,  if  and , where  if slot n belongs to the set , otherwise slot  is the first slot after slot n belonging to the set ; otherwise .  is set to selection window size T2 converted to units of ms.
7)	If the number of candidate single-slot resources remaining in the set  is smaller than , then  is increased by 3 dB for each priority value  and the procedure continues with step 4.
<Unchanged part is omitted>
[bookmark: _Toc29673243][bookmark: _Toc29673384][bookmark: _Toc29674377][bookmark: _Toc36645607][bookmark: _Toc45810656]8.1.5	UE procedure for determining slots and resource blocks for PSSCH transmission associated with an SCI format 1-A
<Unchanged part is omitted>
If TRIV indicates N < sl-MaxNumPerReserve, the starting sub-channel indexes corresponding to sl-MaxNumPerReserve minus N last resources are not used.The number of slots in one set of the time and frequency resources for transmission opportunities of PSSCH is given by  where = 10*SL_RESOURCE_RESELECTION_COUNTER [10, TS 38.321] if configured else  is set to 1.
If a set of sub-channels in slot  is determined as the time and frequency resource for PSSCH transmission corresponding to the configured sidelink grant (described in [10, TS 38.321]), the same set of sub-channels in slots   are also determined for PSSCH transmissions corresponding to the same sidelink grant where j=1, 2,…, , , if provided, is converted from units of ms to units of logical slots, resulting in  according to clause 8.1.7, and  is determined by Clause 8. Here,  is the resource reservation interval indicated by higher layers.
<Unchanged part is omitted>



1.2. PSCCH design
According to the UE procedure related to PSSCH, there are two aspects: one is the UE procedure for transmitting PSSCH, and the other is the UE procedure for receiving PSSCH. On the other hand, in the latest version of the NR specification, it seems that the UE procedure for receiving PSCCH is missing. For the UE procedure for receiving PSCCH, it may need to define how to manage blind decoding for PSCCH with respect to spatial multiplexing of PSCCH as well. In LTE V2X, the maximum number of BDs and PRBs are determined based on the higher layer parameter, and it is up to UE implementation which PSCCH candidates will be monitored by a UE. At the same time, systematic dropping of PSCCH shall be avoided. According to UE capability discussion for NR sidelink [1], it is agreed that the maximum number of BDs is provided by UE capability signaling between floor(N_RB/10) and 2*floor(N_RB/10) where N_RB is the channel bandwidth size. Since up to 3 PSCCH candidates can share the same PSCCH time-and-frequency resources, depending on the number of sub-channels in a resource pool, it would not be always possible that a UE monitors all the PSCCH candidates in a slot. In this case, UE can decide which PSCCH candidate will be monitored as in LTE V2X. 
Proposal 7: Capture UE procedure for receiving PSCCH in TS 38.213 as in following TP for TS38.213:
	16.4A  UE procedure for receiving PSCCH
For each PSCCH resource configuration, a UE configured by higher layers to detect SCI format 1-A on PSCCH shall attempt to decode the PSCCH according to the PSCCH resource configuration. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate. The UE shall not assume any value for the "Reserved bits" before decoding a SCI format 1-A. 
The UE upon detection of SCI format 1-A on PSCCH can decode SCI format 2-A or SCI format 2-B on PSSCH according to the detected SCI format 1-A, and associated PSSCH resource configuration configured by higher layers.



1.3. Reference Signal design
For PSCCH DMRS, PSSCH DMRS, sidelink CSI-RS, and cyclic shift hopping sequence generation, pseudo-random sequence generation is used with random seed of which value is determined based on higher layer signaled offset, PSCCH CRC, symbol index within a slot, and/or slot index within a frame. Meanwhile, it is necessary to clarify whether the slot index used for the sequence generation is logical slot index within a resource pool or physical slot index. In LTE V2X, PSSCH DMRS/scrambling sequence generator uses logical slot index. Considering that the sidelink communication between UEs camping on different serving cells, logical slot index would need to be used instead of physical slot index. To be specific, for paired-spectrum operation (FDD cells), SFN0 of each serving cell could be different even though slot boundaries are aligned each other. In this case, for the same slot location, physical slot index would be different, so TX UE and RX UE would be have different understanding on the RS sequence. On the other hand, by using suitable resource pool configuration with respect to their own SFN0, it would be possible that the logical slot index is the same between UEs with different serving cells. Moreover, it could be beneficial to achieve sequence randomization between different resource pools. 
In those points of views, it can be considered that the logical slot index within a resource pool is used for sequence generation for PSCCH DMRS, PSSCH DMRS, sidelink CSI-RS
Proposal 8: Capture that the logical slot index within a resource pool is used for generations of the following sequences in the specification:
· PSCCH DMRS 
· PSSCH DMRS
· Sidelink CSI-RS
· Cyclic shift hopping for PSFCH
Proposal 9: Adopt following TP for TS38.211:
	[bookmark: _Toc29230455][bookmark: _Toc36026714][bookmark: _Toc45107553][bookmark: _Toc11324559][bookmark: _Toc29230461][bookmark: _Toc36026720][bookmark: _Toc45107559]8.3.4.2	PSFCH format 0
[bookmark: _Toc11324487][bookmark: _Toc29230456][bookmark: _Toc36026715][bookmark: _Toc45107554]8.3.4.2.1	Sequence generation
The sequence  shall be generated according to


where  is given by clause 6.3.2.2 with the following exceptions:
-	 is given by clause 16.3  of [5, TS 38.213]; 
-	 is given by clause 16.3 of [5, TS 38.213];
-	 is the OFDM symbol number in the PSFCH transmission where  corresponds to the first OFDM symbol of the PSFCH transmission;
-	 is the index of the OFDM symbol in the slot that corresponds to the first OFDM symbol of the PSFCH transmission in the slot given by [5, TS 38.213]
-	 and  with  given by the higher-layer parameter sl-PSFCH-HopID if configured; otherwise, .
-	 with  given by the higher-layer parameter sl-PSFCH-HopID if configured; otherwise, .
-	 is the slot number in logical slots of a resource pool in the radio frame
<Unchanged part is omitted>
8.4.1.1.1	Sequence generation
The sequence  shall be generated according to

where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with

where  is the OFDM symbol number within the slot,  is the slot number in logical slots of a resource pool within a frame, and  where the quantity  equals the decimal representation of CRC on the PSCCH associated with the PSSCH according to  with  and  given by clause 7.3.2 in [4, TS 38.212].
<Unchanged part is omitted>
[bookmark: _Toc29230467][bookmark: _Toc36026726][bookmark: _Toc45107565]8.4.1.3.1	Sequence generation
The sequence  shall be generated according to

where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with

where 
-	 is the OFDM symbol number within the slot, 
-	 is the slot number in logical slots of a resource pool within a frame, and
-	 is given by the higher-layer parameter sl-DMRS-ScrambleID.
<Unchanged part is omitted>
[bookmark: _Toc11324572][bookmark: _Toc29230474][bookmark: _Toc36026733][bookmark: _Toc45107572]8.4.1.5.2	Sequence generation
The sequence  shall be generated according to

where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialised with

at the start of each OFDM symbol where  is the slot number in logical slots of a resource pool within a radio frame,  is the OFDM symbol number within a slot, and  where the quantity  equals the decimal representation of CRC for the sidelink control information mapped to the PSCCH associated with the CSI-RS according to  with  and  given by clause 7.3.2 in [4, TS 38.212].



In NR Uu link, for a sequence generation for UL PT-RS, the value mapped on REs for the PT-RS is the same as the value for the DMRS of the corresponding PUSCH mapped on an RE with the same subcarrier index in the first DMRS position. In a similar manner, the PT-RS sequence can be derived by the sequence of the first PSSCH DMRS position at the same subcarrier position as shown in Figure 1. However, if the PSSCH DMRS is FDMed with the corresponding PSCCH as shown in Figure 2-(a), the sequence of the PSSCH DMRS is not available. In this case, the last PSSCH DMRS can be used to derive the sidelink PT-RS sequence as shown in Figure 2-(b). In other words, PT-RS sequence mapped on subcarrier k is the same as PSSCH DMRS sequence mapped on subcarrier k in the last PSSCH DMRS symbol position within a PSSCH symbol duration
[image: ]
Figure 1: Example of sequence generation for sidelink PT-RS (PSSCH DMRS not FDMed with 1st SCI). 
[image: ]
(a)
[image: ]
(b)
Figure 2: Example of sequence generation for sidelink PT-RS (PSSCH DMRS FDMed with 1st SCI). 
Proposal 10: For sidelink PT-RS sequence mapped on subcarrier k, down-select one of followings: 
· Option 1: PSSCH DMRS sequence mapped on subcarrier k in the first scheduled PSSCH DMRS symbol position regardless of whether this DMRS RE is punctured or not. 
· Option 2: PSSCH DMRS sequence mapped on subcarrier k in the first transmitted PSSCH DMRS symbol position.
· Option 3: PSSCH DMRS sequence mapped on subcarrier k in the last PSSCH DMRS symbol position. 
Considering that the same PSSCH DMRS symbol is used for all the PT-RS sequences mapped across different subcarriers, our preference is Option 3. 
Proposal 11: Adopt following TP for TS38.211:
	[bookmark: _Toc29230463][bookmark: _Toc36026722][bookmark: _Toc45107561]8.4.1.2	Phase-tracking reference signals for PSSCH
[bookmark: _Toc29230464][bookmark: _Toc36026723][bookmark: _Toc45107562]8.4.1.2.1	Sequence generation 
The precoded sidelink phase-tracking reference signal for subcarrier  on layer  is given by

where
-	antenna ports  or  associated with PT-RS transmission are given by clause 8.2.3 of [6, TS 38.214];
-	 is given by clause 8.4.1.1.1 at the last position of a DM-RS symbol.
<Unchanged part is omitted>



The time-domain density of sidelink PT-RS is determined based on the MCS index indicated by the corresponding SCI. In addition, the SCI can indicate MCS table to be used to interpret the MCS index. Meanwhile, MCS ranges to determine the time-domain density of sidelink PT-RS needs to be differentiated according to the MCS table. To be specific, since the combination of modulation order and coding rate could be different for the same MCS index depending on the MCS table. In this case, depending on the MCS table indicated by the SCI, the time-domain density of sidelink PT-RS could be inefficiently determined. 
To alleviate this problem, for simplicity, it can be considered that a set of MCS thresholds is (pre)configured per MCS table. However, this approach has higher layer parameter impact. Alternatively, it can be considered that the MCS thresholds are configured considering a certain reference MCS table (e.g. normal 64QAM), and the indicated MCS index with respect to the indicated MCS table is converted into MCS index with respect to the reference MCS table. For instance, spectral efficiency could be used for this conversion. 
Proposal 12: To determine time-domain density of sidelink PT-RS, 
· MCS thresholds is determined based on normal 64QAM table
· MCS index indicated by SCI is converted into MCS index with respect to normal 64QAM table.
· MCS index of normal 64QAM is selected so that the spectral efficiency of the selected MCS index is the highest among MCS indexes with spectral efficiency no greater than the spectral efficiency of the indicated MCS index with respect to the indicated MCS table.

1.4. OFDM baseband signal generation
In NR Uu link, more than one BWP can be supported, and each BWP can have different numerology. When the OFDM baseband signal is generated, a certain offset is applied to ensure the center of all the resource grids with different sub-carrier spacing are aligned as in Figure 3. 
[image: ]
Figure 3: Example of alignment of center frequency of resource grids with different SCS. 
To be specific, resource gird with SCS  can be shifted such that its center is the same as that of resource grid with the largest configured subcarrier spacing. According to TS38.211, this alignment is done by offset . 
	[bookmark: _Toc19796407][bookmark: _Toc26459633][bookmark: _Toc29230281][bookmark: _Toc36026540][bookmark: _Toc45107379]5.3.1	OFDM baseband signal generation for all channels except PRACH and RIM-RS


The time-continuous signal  on antenna port  and subcarrier spacing configuration  for OFDM symbol  in a subframe for any physical channel or signal except PRACH is defined by
	
where  at the start of the subframe, 


and

-	 is given by clause 4.2;

-	 is the subcarrier spacing configuration; 
-	 is the largest  value among the subcarrier spacing configurations by the higher-layer parameter scs-SpecificCarrierList. 


In case of NR sidelink, only one SL BWP is configured, therefore, only one SCS value will be (pre)configured. In this case, the offset  will be always 0 according to the current specification. Considering that the sidelink resource is parts of cell-specific UL resources and switching delay between active UL BWP and SL BWP, it would be preferable that the resource grid of UL and resource grid of SL are aligned in boundary. However, depending on the value of  for UL, it is not always guaranteed that this alignment of resource grid between UL and SL. 
Observation 2: When resource grids of UL and SL are not aligned in PRB boundary, it will cause switching delay between active UL BWP and SL BWP even though these BWP have the same numerology. 
     In the current stage, it is not preferable to introduce new higher layer signaling to adjust frequency location of SL resource grid for alignment with UL resource grid. Next, a UE can consider UL resource grid with the largest configured SCS value for OFDM baseband signal generation for the alignment, but it would be not be possible for out-of-coverage UE. In other words, SL resource grid could be misaligned between in-coverage UE and out-of-coverage UE. In those points of view, for best effort, it can be considered that the network ensures the UL resource grid and SL resource gird are aligned in boundary. If there is no way to make the alignment between UL resource grid and SL resource grid for a given SCS, SL BWP will be deactivated. 
Proposal 13: A UE deactivates SL BWP when resource grid of sidelink and resource grid of uplink for a given SCS are not aligned in boundary or at center frequency. 
Proposal 14: Adopt following TP for TS38.213:
	[bookmark: _Toc29894875][bookmark: _Toc29899174][bookmark: _Toc29899592][bookmark: _Toc29917328][bookmark: _Toc36498202][bookmark: _Toc45699230]16	UE procedures for sidelink
A UE is provided by locationAndBandwidth-SL a BWP for SL transmissions (SL BWP) with numerology and resource grid determined as described in [4, TS38.211]. For a resource pool within the SL BWP, the UE is provided by numSubchannel a number of sub-channels where each sub-channel includes a number of contiguous RBs provided by subchannelsize. The first RB of the first sub-channel in the SL BWP is indicated by startRB-Subchannel. Available slots for a resource pool are provided by timeresourcepool and occur with a periodicity provided by 'periodResourcePool'. For an available slot without S-SS/PSBCH blocks, SL transmissions can start from a first symbol indicated by startSLsymbols and be within a number of consecutive symbols indicated by lengthSLsymbols. For an available slot with S-SS/PSBCH blocks, the first symbol and the number of consecutive symbols is predetermined. 
The UE expects to use a same numerology in the SL BWP and in an active UL BWP in a same carrier of a same cell. If the active UL BWP numerology is different than the SL BWP numerology, the SL BWP is deactivated. 
The UE expects to use a same value of  as described in [4, TS 38.211] in the SL BWP and in an active UL BWP in a same carrier of a same cell. If  of the active UL BWP is different than that of SL BWP, the SL BWP is deactivated. 
A UE transmitting using a Mode-1 grant uses the corresponding fields in SCI to reserve the next resource(s) allocated by the same grant.
<Unchanged part is omitted>



1.5. PSFCH design
In RAN1#96 meeting, following is agreed, but it is not captured in the latest version of CR.
	Agreements:
· At least for sidelink HARQ feedback, NR sidelink supports at least a PSFCH format which uses last symbol(s) available for sidelink in a slot.



Proposal 15: Adopt following TP for TS38.214:
	[bookmark: _Toc29673237][bookmark: _Toc29673378][bookmark: _Toc29674371][bookmark: _Toc36645601][bookmark: _Toc45810650]8.1.2.1	Resource allocation in time domain
The UE shall transmit the PSSCH in the same slot as the associated PSCCH.
The minimum resource allocation unit in the time domain is a slot.
The UE shall transmit the PSSCH in consecutive symbols within the slot, subject to the following restrictions:
-	The UE shall not transmit PSSCH in symbols which are not configured for sidelink. A symbol is configured for sidelink, according to higher layer parameters startSLsymbols and lengthSLsymbols, where startSLsymbols is the symbol index of the first symbol of lengthSLsymbols consecutive symbols configured for sidelink.
-	Within the slot, PSSCH resource allocation starts at symbol startSLsymbols+1.
-	The UE shall not transmit PSSCH in symbols which are configured for use by PSFCH starting at symbol startSLsymbols+lengthSLsymbols-2, if PSFCH is configured in this slot.
-	The UE shall not transmit PSSCH in the last symbol configured for sidelink.
-	The UE shall not transmit PSSCH in the symbol immediately preceding the symbols which are configured for use by PSFCH, if PSFCH is configured in this slot.
<Unchanged part is omitted>




Conclusions
In this contribution, some aspects of physical layer structure for NR V2X sidelink was discussed. Based on the above discussion, our proposals and observations are summarized as follows:
Observation 1: For partial coverage scenario, sl-TDD-Config provided by PSBCH needs to be used for deriving slots available for SL which may belong to a resource pool. 
Observation 2: When resource grids of UL and SL are not aligned in PRB boundary, it will cause switching delay between active UL BWP and SL BWP even though these BWP have the same numerology. 

Proposal 1: To derive the set of slots which can belongs to a resource pool, the TDD pattern is derived as follows:
· For in-coverage UE, 
· If the UE is provided tdd-UL-DL-ConfigurationCommon, the higher layer parameter tdd-UL-DL-ConfigurationCommon of the serving cell is used.
· For out-of-coverage UE,
· If the UE has a selected SyncRef UE, 
· sl-TDD-Config provided by the received PSBCH is used.
· Else
· If the UE is provided sl-TDD-Configuration, the higher layer parameter sl-TDD-Configuration provided by pre-configuration is used. 
Proposal 2: The number of slots derived based on the TDD pattern is a multiple of w, where w is the granularity of the TDD pattern indication in PSBCH for a given combination of periods of the TDD pattern. 
Proposal 3: Adopt following TP for TS38.214.
	8	Physical sidelink shared channel related procedures
A UE can be configured by higher layers with one or more sidelink resource pools. A sidelink resource pool can be for transmission of PSSCH, as described in Clause 8.1, or for reception of PSSCH, as described in Clause 8.3 and can be associated with either sidelink resource allocation mode 1 or sidelink resource allocation mode 2.
In the frequency domain, a sidelink resource pool consists of sl-NumSubchannel contiguous sub-channels. A sub-channel consists of sl-SubchannelSize contiguous PRBs, where sl-NumSubchannel and sl-SubchannelSize are higher layer parameters.
The set of slots that may belong to a sidelink resource pool is denoted by  where
-	 
-	the slot index is relative to slot#0 of the radio frame corresponding to SFN 0 of the serving cell or DFN 0,
-	the set includes all the slots except the following slots, 
-	 slots in which S-SS/PSBCH block (S-SSB) is configured,
-	 slots in each w consecutive slot group of which at least one of Y-th, (Y+1)-th, …, (Y+X-1)-th OFDM symbols in each slot are not semi-statically configured as UL as per the higher layer parameter tdd-UL-DL-ConfigurationCommon of the serving cell if provided or sl-TDD-Configuration if provided or sl-TDD-Config of the received PSBCH if provided, where w is the granularity of slots indication as described in Table 16.1-2 of [6, TS 38.213], Y and X are set by the higher layer parameters sl-StartSymbol and sl-LengthSymbols, respectively.
<Unchanged part is omitted>


Proposal 4: For TRIV interpretation and resource reservation, is replaced with . 
Proposal 5: RAN1 define how to express resources of a TB and its reserved resources mapped across different SFN/DFN cycles. 
Proposal 6: Adopt following TP for TS38.214.
	8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
<Unchanged part is omitted>
Notation:
 denotes the set of slots which can belongs to a sidelink resource pool and is defined in Clause 8.
<Unchanged part is omitted>
4)	The set  is initialized to the set of all the candidate single-slot resources. 
5)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
-	the UE has not monitored slot  in Step 2.
-	for any periodicity value allowed by the higher layer parameter sl-ResourceReservePeriodList and a hypothetical SCI format 1-A received in slot  with "Resource reservation period" field set to that periodicity value and indicating all subchannels of the resource pool in this slot, condition c in step 6 would be met.
6)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
a)	the UE receives an SCI format 1-A in slot , and "Resource reservation period" field, if present, and "Priority" field in the received SCI format 1-A indicate the values  and , respectively according to Clause 16.4 in [6, TS 38.213];
b)	the RSRP measurement performed, according to clause 8.4.2.1 for the received SCI format 1-A, is higher than  ;
c)	the SCI format received in slot  or the same SCI format which, if and only if the "Resource reservation period" field is present in the received SCI format 1-A,  is assumed to be received in slot(s)  determines according to clause 8.1.5 the set of resource blocks and slots which overlaps with  for q=1, 2, …, Q and j=0, 1, …, . Here,  is  converted to units of logical slots according to clause 8.1.7,  if  and , where  if slot n belongs to the set , otherwise slot  is the first slot after slot n belonging to the set ; otherwise .  is set to selection window size T2 converted to units of ms.
7)	If the number of candidate single-slot resources remaining in the set  is smaller than , then  is increased by 3 dB for each priority value  and the procedure continues with step 4.
<Unchanged part is omitted>
8.1.5	UE procedure for determining slots and resource blocks for PSSCH transmission associated with an SCI format 1-A
<Unchanged part is omitted>
If TRIV indicates N < sl-MaxNumPerReserve, the starting sub-channel indexes corresponding to sl-MaxNumPerReserve minus N last resources are not used.The number of slots in one set of the time and frequency resources for transmission opportunities of PSSCH is given by  where = 10*SL_RESOURCE_RESELECTION_COUNTER [10, TS 38.321] if configured else  is set to 1.
If a set of sub-channels in slot  is determined as the time and frequency resource for PSSCH transmission corresponding to the configured sidelink grant (described in [10, TS 38.321]), the same set of sub-channels in slots   are also determined for PSSCH transmissions corresponding to the same sidelink grant where j=1, 2,…, , , if provided, is converted from units of ms to units of logical slots, resulting in  according to clause 8.1.7, and  is determined by Clause 8. Here,  is the resource reservation interval indicated by higher layers.
<Unchanged part is omitted>


Proposal 7: Capture UE procedure for receiving PSCCH in TS 38.213 as in following TP for TS38.213:
	16.4A  UE procedure for receiving PSCCH
For each PSCCH resource configuration, a UE configured by higher layers to detect SCI format 1-A on PSCCH shall attempt to decode the PSCCH according to the PSCCH resource configuration. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate. The UE shall not assume any value for the "Reserved bits" before decoding a SCI format 1-A. 
The UE upon detection of SCI format 1-A on PSCCH can decode SCI format 2-A or SCI format 2-B on PSSCH according to the detected SCI format 1-A, and associated PSSCH resource configuration configured by higher layers.


Proposal 8: Capture that the logical slot index within a resource pool is used for generations of the following sequences in the specification:
· PSCCH DMRS 
· PSSCH DMRS
· Sidelink CSI-RS
· Cyclic shift hopping for PSFCH
Proposal 9: Adopt following TP for TS38.211:
	8.3.4.2	PSFCH format 0
8.3.4.2.1	Sequence generation
The sequence  shall be generated according to


where  is given by clause 6.3.2.2 with the following exceptions:
-	 is given by clause 16.3  of [5, TS 38.213]; 
-	 is given by clause 16.3 of [5, TS 38.213];
-	 is the OFDM symbol number in the PSFCH transmission where  corresponds to the first OFDM symbol of the PSFCH transmission;
-	 is the index of the OFDM symbol in the slot that corresponds to the first OFDM symbol of the PSFCH transmission in the slot given by [5, TS 38.213]
-	 and  with  given by the higher-layer parameter sl-PSFCH-HopID if configured; otherwise, .
-	 with  given by the higher-layer parameter sl-PSFCH-HopID if configured; otherwise, .
-	 is the slot number in logical slots of a resource pool in the radio frame
<Unchanged part is omitted>
8.4.1.1.1	Sequence generation
The sequence  shall be generated according to

where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with

where  is the OFDM symbol number within the slot,  is the slot number in logical slots of a resource pool within a frame, and  where the quantity  equals the decimal representation of CRC on the PSCCH associated with the PSSCH according to  with  and  given by clause 7.3.2 in [4, TS 38.212].
<Unchanged part is omitted>
8.4.1.3.1	Sequence generation
The sequence  shall be generated according to

where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with

where 
-	 is the OFDM symbol number within the slot, 
-	 is the slot number in logical slots of a resource pool within a frame, and
-	 is given by the higher-layer parameter sl-DMRS-ScrambleID.
<Unchanged part is omitted>
8.4.1.5.2	Sequence generation
The sequence  shall be generated according to

where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialised with

at the start of each OFDM symbol where  is the slot number in logical slots of a resource pool within a radio frame,  is the OFDM symbol number within a slot, and  where the quantity  equals the decimal representation of CRC for the sidelink control information mapped to the PSCCH associated with the CSI-RS according to  with  and  given by clause 7.3.2 in [4, TS 38.212].


Proposal 10: For sidelink PT-RS sequence mapped on subcarrier k, down-select one of followings: 
· Option 1: PSSCH DMRS sequence mapped on subcarrier k in the first scheduled PSSCH DMRS symbol position regardless of whether this DMRS RE is punctured or not. 
· Option 2: PSSCH DMRS sequence mapped on subcarrier k in the first transmitted PSSCH DMRS symbol position.
· Option 3: PSSCH DMRS sequence mapped on subcarrier k in the last PSSCH DMRS symbol position. 
Proposal 11: Adopt following TP for TS38.211:
	8.4.1.2	Phase-tracking reference signals for PSSCH
8.4.1.2.1	Sequence generation 
The precoded sidelink phase-tracking reference signal for subcarrier  on layer  is given by

where
-	antenna ports  or  associated with PT-RS transmission are given by clause 8.2.3 of [6, TS 38.214];
-	 is given by clause 8.4.1.1.1 at the last position of a DM-RS symbol.
<Unchanged part is omitted>


Proposal 12: To determine time-domain density of sidelink PT-RS, 
· MCS thresholds is determined based on normal 64QAM table
· MCS index indicated by SCI is converted into MCS index with respect to normal 64QAM table.
· MCS index of normal 64QAM is selected so that the spectral efficiency of the selected MCS index is the highest among MCS indexes with spectral efficiency no greater than the spectral efficiency of the indicated MCS index with respect to the indicated MCS table.
Proposal 13: A UE deactivates SL BWP when resource grid of sidelink and resource grid of uplink for a given SCS are not aligned in boundary or at center frequency. 
Proposal 14: Adopt following TP for TS38.213:
	16	UE procedures for sidelink
A UE is provided by locationAndBandwidth-SL a BWP for SL transmissions (SL BWP) with numerology and resource grid determined as described in [4, TS38.211]. For a resource pool within the SL BWP, the UE is provided by numSubchannel a number of sub-channels where each sub-channel includes a number of contiguous RBs provided by subchannelsize. The first RB of the first sub-channel in the SL BWP is indicated by startRB-Subchannel. Available slots for a resource pool are provided by timeresourcepool and occur with a periodicity provided by 'periodResourcePool'. For an available slot without S-SS/PSBCH blocks, SL transmissions can start from a first symbol indicated by startSLsymbols and be within a number of consecutive symbols indicated by lengthSLsymbols. For an available slot with S-SS/PSBCH blocks, the first symbol and the number of consecutive symbols is predetermined. 
The UE expects to use a same numerology in the SL BWP and in an active UL BWP in a same carrier of a same cell. If the active UL BWP numerology is different than the SL BWP numerology, the SL BWP is deactivated. 
The UE expects to use a same value of  as described in [4, TS 38.211] in the SL BWP and in an active UL BWP in a same carrier of a same cell. If  of the active UL BWP is different than that of SL BWP, the SL BWP is deactivated. 
A UE transmitting using a Mode-1 grant uses the corresponding fields in SCI to reserve the next resource(s) allocated by the same grant.
<Unchanged part is omitted>




Proposal 15: Adopt following TP for TS38.214:
	8.1.2.1	Resource allocation in time domain
The UE shall transmit the PSSCH in the same slot as the associated PSCCH.
The minimum resource allocation unit in the time domain is a slot.
The UE shall transmit the PSSCH in consecutive symbols within the slot, subject to the following restrictions:
-	The UE shall not transmit PSSCH in symbols which are not configured for sidelink. A symbol is configured for sidelink, according to higher layer parameters startSLsymbols and lengthSLsymbols, where startSLsymbols is the symbol index of the first symbol of lengthSLsymbols consecutive symbols configured for sidelink.
-	Within the slot, PSSCH resource allocation starts at symbol startSLsymbols+1.
-	The UE shall not transmit PSSCH in symbols which are configured for use by PSFCH starting at symbol startSLsymbols+lengthSLsymbols-2, if PSFCH is configured in this slot.
-	The UE shall not transmit PSSCH in the last symbol configured for sidelink.
-	The UE shall not transmit PSSCH in the symbol immediately preceding the symbols which are configured for use by PSFCH, if PSFCH is configured in this slot.
<Unchanged part is omitted>
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