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Introduction
In this document, we share our views on a few remaining issues on physical layer structure for NR sidelink.
Discussion
[bookmark: _Ref31691468]Symbol for PSFCH format 0 in a slot
So far there has not been any explicit RAN1 agreements on the (single) OFDM symbol used for PSFCH format 0, and accordingly this aspect is not yet specified in physical layer specifications (sub clause 8.3.4.2.1 of TS 38.211 refers to TS 38.213 for “the starting symbol of PSFCH”, but there is no text relating to where the PSFCH symbol is located within a slot in TS 38.213, yet). RAN1 agreements related to the OFDM symbol for PSFCH format 0 can be summarized as follows,
	Agreement:
· 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.
Agreements:
· One symbol is used for gap right after PSSCH transmission.
· One symbol is used for gap right after PSFCH transmission.
· FFS more gap symbols are defined in order to handle timing advance for shared carrier for Uu operation.
· FFS whether to additionally support:
· For 15/30 kHz SCS, 
· Half symbol is used for gap right after PSSCH transmission.
· Half symbol is used for gap right after PSFCH transmission.
Agreements:
· Repetition of PSFCH format 0 (one-symbol PSFCH format agreed in RAN1#97) to two consecutive symbols is used.
· This implies that, two consecutive symbols are always used for transmission of PSFCH format 0. 
· Note: The first symbol can be used for AGC training.


In our understanding, the most straightforward interpretation of the PSFCH location within a slot is that it occupies the last SL symbol (denoted as  in this document) in a slot. However, in case the last SL symbol in a slot is the last symbol of the slot (e.g. when ), such an interpretation cannot ensure a gap symbol immediately following the PSFCH symbol within the slot (see the above yellow highlighted RAN1 agreement). Therefore, in case symbol  is the last symbol in a slot, the symbol for PSFCH format 0 should be e.g. symbol .
Proposal 1: Specify the symbol used for PSFCH format 0 in TS 38.213 as
· Symbol  if symbol  is the last symbol in a slot.
· Symbol  otherwise.
Where symbol  is the last SL symbol in a slot.
A TP is provided below for sub-clause 16.3 in TS 38.213.
	< Unchanged parts are omitted >
16.3	UE procedure for reporting HARQ-ACK on sidelink 
A UE can be indicated by an SCI format scheduling a PSSCH reception, in one or more sub-channels from a number of  sub-channels, to transmit a PSFCH with HARQ-ACK information in response to the PSSCH reception. The UE provides HARQ-ACK information that includes ACK or NACK, or only NACK.
For PSFCH format 0, and a last symbol  available for SL transmission in a slot, the symbol used for PSFCH transmission is symbol  if symbol  is the last symbol in the slot, and is symbol  otherwise.
A UE can be provided, by periodPSFCHresource, a number of slots in a resource pool for a period of PSFCH transmission occasion resources. If the number is zero, PSFCH transmissions from the UE in the resource pool are disabled.  
< Unchanged parts are omitted >



Symbols for PSSCH in a slot
Similarly to PSFCH, so far there has not been any explicit RAN1 agreements on determination of the number of symbols used for a PSSCH transmission. In TS 38.214 the symbols for PSSCH is specified as being determined by excluding some symbols from the configured SL symbols of a slot, as follows,
	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, 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.


For exclusion of “last symbol configured for sidelink” (first yellow-highlight), this is in general aligned with RAN1 agreements. However, there will be a loss of one SL symbol in case PSFCH is not configured in the slot and the last SL symbol is not the last symbol of the slot, see an illustration in Figure 1, where, with the use of symbol 13 as the GAP symbol after PSSCH, there is no reason not to use symbol 12 (as well as symbols 6 to 11) for PSSCH transmission.
 [image: ]
[bookmark: _Ref37252419]Figure 1: SL symbols 6 to 12 should be available for PSSCH transmission but symbol 12 is currently wasted according to TS 38.214
For exclusion of “the symbol immediately preceding the symbols which are configured for use by PSFCH”, this is correctly specified in TS 38.214 for the AGC symbol for PSFCH. However, in case PSFCH is configured in the slot, one additional symbol should be excluded: the GAP symbol right after PSSCH, which is immediately preceding the AGC symbol for PSFCH. See an illustration in Figure 2 where symbol 10, which is intended to serve as GAP symbol after PSSCH, should also be excluded for PSSCH transmission.
 [image: ]
[bookmark: _Ref37253300]Figure 2: GAP symbol after PSSCH should be excluded for PSSCH transmission
Proposal 2: Regarding symbols for PSSCH in a slot,
· The last SL symbol is not excluded if no PSFCH is configured in the slot and the last SL symbol is not the last symbol in the slot.
· Two consecutive symbols immediately preceding the symbol for PSFCH are excluded, if PSFCH is configured in the slot
A TP is also provided below for sub-clause 8.1.2.1 of TS 38.214.
	< Unchanged parts are omitted >
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, if PSFCH is configured in this slot.
-	The UE shall not transmit PSSCH in the last symbol configured for sidelink, if PSFCH is not configured in this slot and if the last symbol configured for sidelink is the last symbol in this slot.
-	The UE shall not transmit PSSCH in the two consecutive symbols immediately preceding the symbol(s) which are configured for use by PSFCH, if PSFCH is configured in this slot.
< Unchanged parts are omitted >



Scrambling sequence generator initialization for PSSCH
For scrambling sequence generator initialization, two options are foreseen as follows,
Opt1: Similar mechanism as in NR Uu PUSCH.
Opt2: Similar mechanism as in LTE V2X.
For Opt1, the scrambling sequence generator initialization for PUSCH is quoted as follows,
	6.3.1.1	Scrambling
[…]
The scrambling sequence generator shall be initialized with 

where

-	 equals the higher-layer parameter dataScramblingIdentityPUSCH if configured and the RNTI equals the C-RNTI, MCS-C-RNTI, SP-CSI-RNTI or CS-RNTI, and the transmission is not scheduled using DCI format 0_0 in a common search space;
[bookmark: _Hlk26377062][bookmark: _Hlk26377073]-	 equals the higher-layer parameter msgA-dataScramblingIdentity if configured and the PUSCH transmission is triggered by a Type-2 random access procedure as described in clause 8.1A of [5, TS 38.213];

-	 otherwise
-	 is the index of the random-access preamble transmitted for msgA as described in clause 5.1.3A of [11, TS 38.321]
and where [image: ] equals the RA-RNTI for msgA and otherwise corresponds to the RNTI associated with the PUSCH transmission as described in clause 6.1 of [6, TS 38.214] and clause 8.3 of [5, TS 38.213].
 […]


From our perspective, to keep the similar design for PSSCH, the initialization equation can be described as e.g. . To ensure  does not collide with  in NR Uu,  should be larger than or equal to 1024 and less than . For , a function of layer-1 source ID and destination ID can be considered. If a UE successfully decodes PSCCH/PSSCH transmitted from another UE, the UE would be able to get the layer-1 source ID and destination ID. Then, the UE is able to determine  accordingly and de-scramble the corresponding PSSCH.
For Opt2, the scrambling sequence generator initialization for PSSCH in LTE V2X is quoted as follows,
	9.3.1	Scrambling


The block of bits , where  is the number of bits transmitted on the physical sidelink shared channel in one subframe shall be scrambled according to clause 5.3.1.

The scrambling sequence generator shall be initialised with  at the start of every PSSCH subframe where

-	for sidelink transmission modes 1 and 2,  is destination identity obtained from the sidelink control channel, and



-	for sidelink transmission modes 3 and 4,  with  and  given by clause 5.1.1 in [3] equals the decimal representation of CRC on the PSCCH transmitted in the same subframe as the PSSCH.


The basic thought of scrambling initialization in LTE V2X is to adopt the decimal value of the CRC parity bits of PSCCH. For NR sidelink, similar idea can be easily reused for PSSCH scrambling initialization. If UE successfully decodes PSCCH which carries 1st stage SCI, the UE calculates the decimal value of the CRC parity bits and accordingly de-scramble the corresponding PSSCH.
Proposal 3: Consider one of the following for PSSCH scrambling sequence generator initialization for NR sidelink:
·  where  is a function of layer-1 source ID and destination ID and  is a value larger than or equal to 1024 and less than .
· 

Reuse the PSSCH scrambling sequence generator initialization for LTE V2X, i.e.  where .
1.1. DMRS pattern for PSSCH
RAN1 agreements related to DMRS pattern for PSSCH can be summarized as follows,
	RAN1 NR Adhoc 1901 agreements:
· Multiple DMRS patterns in time domain are supported for PSSCH
· FFS: Whether a DMRS pattern is selected based on the subcarrier spacing
· FFS: Single or multiple DMRS pattern(s) per a resource pool
· FFS: How TX UE and RX UE can be aligned in terms of the DMRS pattern used for PSSCH
· FFS: RE mapping, sequence generation
· Continue to study DMRS pattern in frequency domain for PSSCH
· E.g. Whether multiple patterns are supported, whether PDSCH/PUSCH DMRS configuration 1 or 2 is reused.
RAN1#97 working assumption:
· Rel-15 PDSCH DMRS Configuration type 1 and/or type 2 are reused for frequency-domain pattern of PSSCH DMRS.
· FFS whether to support either one or both types
· FFS details on multiplexing of different ports for PSSCH DMRS
RAN1#98 agreements:
· (Pre-)configuration of one or more PSSCH DMRS pattern(s) in time domain per a resource pool is supported.
· Exact DMRS pattern is indicated by SCI
· FFS details, including whether or not to have the indication bit in case of one (pre)configured DMRS pattern
· For Mode 2, DMRS pattern is chosen by the transmitter UE from the (pre)configured patterns for the resource pool.
· FFS: case for Mode 1
· FFS: whether/how to use restrictions for choice of DMRS pattern 
· FFS on details on time-domain pattern
· FFS the number of possible DMRS patterns
· Note: it is not intended to specify DM-RS based resource pool selection 
RAN1#99 agreements:
· 1st SCI includes at least 
· Priority (QoS value), 
· PSSCH resource assignment (frequency/time resource for PSSCH), 
· Resource reservation period (if enabled), 
· PSSCH DMRS pattern (if more than one patterns are (pre-)configured), 
· 2nd SCI format (e.g. information on the size of 2nd SCI), 
· [2]-bit information on amount of resources for 2nd SCI (e.g. beta offset or aggregation level) 
· Number of PSSCH DMRS port(s) 
· 5-bit MCS
· FFS on some part of destination ID


In the latest version of RRC parameter list ([2]), it is clarified that the set of PSSCH DMRS time domain patterns is configured “in terms of PSSCH DMRS symbols in a slot”, and that the set can be configured as one of {2}, {3}, {4}, {2, 3}, {2, 4}, {3, 4}, and {2, 3, 4}.
As also indicated in [2], it remains FFS “whether the set is common or different in slots with PSFCH and slots without PSFCH”. Looking at Table 8.4.1.1.2-1 (reproduced as Table 1 in the present document), the set of PSSCH DMRS patterns varies as the PSSCH duration (i.e. ) changes. For example, if SL symbols configured for the SL BWP is {0, 1, …, 13} and PSFCH is configured for the resource pool, as illustrated in Figure 1:
· For slots without PSFCH, , and the set of PSSCH DMRS patterns can be one of: {2}, {3}, {4}, {2, 3}, {2, 4}, {3, 4}, {2, 3, 4}.
· For slots with PSFCH, , and the set of PSSCH DMRS patterns can be one of {2}, {3}, {2, 3}.
[image: ]
[bookmark: _Ref35612306]Figure 1: slots without PSFCH vs. slots with PSFCH
Suppose the higher layer parameter sl-PSSCH-DMRS-TimePattern-r16 is configured as {3, 4} which is then used as the set of DMRS patterns for slots without PSFCH, it is ambiguous what the corresponding set of DMRS patterns for slots with PSFCH is (“4” is not applicable for slots with PSFCH).
As another example, in case  for slots without PSFCH, and the higher layer parameter sl-PSSCH-DMRS-TimePattern-r16 is configured as {3, 4}, it is even more confusing as neither DMRS pattern “3” nor DMRS pattern “4” is valid for slots with PSFCH (i.e.  in this case).
To resolve the above problem we propose that in case PSFCH is configured, the set () of values for the higher layer parameter sl-PSSCH-DMRS-TimePattern-r16 is configured for the case with PSFCH in a slot, and another set of values for the case of no PSFCH in a slot is derived from the set .
Proposal 4: In case PSFCH is configured for a resource pool, the set of values configured by higher layer parameter sl-PSSCH-DMRS-TimePattern-r16 is for slots configured with PSFCH, and another set of values is derived for slots with no PSFCH from the set of values for slots configured with PSFCH.
Table 1: PSSCH DM-RS time-domain location (Table 8.4.1.1.2-1 in TS 38.211).
	  in symbols
	DM-RS position 

	
	PSCCH duration 2 symbols
	PSCCH duration 3 symbols

	
	Number of PSSCH DM-RS
	Number of PSSCH DM-RS

	
	2
	3
	4
	2
	3
	4

	6
	1, 5
	
	
	1, 5
	
	

	7
	1, 5
	
	
	1, 5
	
	

	8
	1, 5
	
	
	1, 5
	
	

	9
	3, 8
	1, 4, 7
	
	4, 8
	1, 4, 7
	

	10
	3, 8
	1, 4, 7
	
	4, 8
	1, 4, 7
	

	11
	3, 10
	1, 5, 9
	1, 4, 7, 10
	4, 10
	1, 5, 9
	1, 4, 7, 10

	12
	3, 10
	1, 5, 9
	1, 4, 7, 10
	4, 10
	1, 5, 9
	1, 4, 7, 10

	13
	3, 10
	1, 6, 11
	1, 4, 7, 10
	4, 10
	1, 6, 11
	1, 4, 7, 10



Resource pool configuration
Regarding resource pool configuration, the following was agreed in RAN1#100-e meeting,
	Agreement:
· For resource pool configuration, slots for a resource pool is (pre-)configured with bitmap, which is applied with periodicity. 
Agreements:
For derivation of the set of slots to be included in the resource pool, the baseline is the derivation with bitmap and periodicity based on Subclause 14.1.5 of TS36.213 with the following modifications.
· FFS: Periodicity and L_bitmap value
· The slot index is relative to slot#0 of the radio frame corresponding to SFN 0 of the serving cell if serving cell timing reference is in use, or DFN 0 otherwise
· The following procedure is used. 
· The set includes all the slots except the following slots:  
· Slots in which SLSS resource is configured, 
· (Working assumption) slots not having at least Y-th, (Y+1)-th, ....., (Y+X-1)-th symbols in a slot semi-statically for UL as indicated in TDD-UL-DL-ConfigCommon, where
· X is sl-LengthSymbols
· Y is sl-StartSymbol
· (Working assumption) reserved slots which are determined by the similar steps in Subclause 14.1.5 of TS36.213


In resource pool configuration, “periodicity” is used as a time duration within which some of the slots are determined as time resources for the resource pool. For example, if “periodicity” is 10240ms as in LTE, we can say the resource pool consists of a set of slots  and  is a slot number “relative to slot#0 of the radio frame corresponding to SFN/DFN#0”. 
Since it has been agreed that “the slot index is relative to slot#0 of the radio frame corresponding to SFN 0 of the serving cell if serving cell timing reference is in use, or DFN 0 otherwise”, if “periodicity” is a value other than 10240ms, the definition of  has to be dependent on the SFN/DFN number for . For example, if “periodicity” is 5120ms, and  is slot#0 of SFN/DFN#0 (i.e. ) in a first period of 5120ms within the SFN/DFN periodicity, then in the second period of 5120ms within the SFN/DFN periodicity  is slot#5120 (i.e. ). We don’t see any value of complicating the description of the set of slots  for the resource pool due to deviation from the “10240ms” used in LTE V2X).
Regarding L_bitmap, in LTE V2X a fixed value is used for each TDD UL/DL configuration, and the value is equal to an integer (10) multiple of the number of UL subframes within a radio frame in the corresponding TDD UL/DL configuration. See text taken from TS 36.331 in the following table. For example, for TDD UL/DL configuration#0, there are 6 subframes within a radio frame, and L_bitmap is correspondingly 10x5=50.
	[section 6.3.8, TS 36.331]
SubframeBitmapSL-r14 ::=		CHOICE {
	bs10-r14								BIT STRING (SIZE (10)),
	bs16-r14								BIT STRING (SIZE (16)),
	bs20-r14								BIT STRING (SIZE (20)),
	bs30-r14								BIT STRING (SIZE (30)),
	bs40-r14								BIT STRING (SIZE (40)),
	bs50-r14								BIT STRING (SIZE (50)),
	bs60-r14								BIT STRING (SIZE (60)),
	bs100-r14								BIT STRING (SIZE (100))
}
[…]
	SL-TF-ResourceConfig field descriptions

	subframeBitmapIndicates
the subframe bitmap indicating resources used for sidelink. For sidelink communication, E-UTRAN configures value bs40 for FDD and the following values for TDD: value bs42 for configuration0, value bs16 for configuration1, value bs8 for configuration2, value bs12 for configuration3, value bs8 for configuration4, value bs4 for configuration5 and value bs30 for configuration6. For V2X sidelink communication, E-UTRAN configures value bs16, bs20 or bs100 for FDD or Frame Structure Type 1 as defined in TS 36.211 [21],and the following values for TDD or Frame Structure Type 2 as defined in TS 36.211 [21]: value bs60 for configuration0, value bs40 for configuration1, value bs20 for configuration2, value bs30 for configuration3, value bs20 for configuration4, value bs10 for configuration5 and value bs50 for configuration6.





We think the general idea in LTE V2X can be extended to NR V2X, i.e. L_bitmap is an integer multiple of the number of “UL slots” within a TDD configuration period. On the other hand, it suffices to have a constant-length bit string (which is long enough to accommodate the maximum value of L_bitmap) in the corresponding RRC parameter for the bitmap.
Furthermore, in case PSFCH is configured in a resource pool, there is a -to-1 mapping from PSSCH slots to PSFCH slots. In order to make sure such a mapping is valid for all slots in the resource pool, it is important to ensure that the total number of slots in a resource pool is an integer multiple of .
Proposal 5: Regarding resource pool configuration,
· Periodicity is 10240ms.
· L_bitmap is an integer multiple of the number of “UL slots” within a TDD configuration period.
· The total number of slots in a resource pool is an integer multiple of .

PSFCH sequence generation
It was agreed to use the sequence of PUCCH format 0 as the starting point for PSFCH sequence generation. The specification text on PSFCH sequence generation is shown as follows,
	[bookmark: _Toc11324487][bookmark: _Toc29230456][bookmark: _Toc36026715]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]


We noticed that determination of the cyclic shift  in  is a formula depending on a function of , which hereby is shown as follows,
	[bookmark: _Toc19796428][bookmark: _Toc26459654][bookmark: _Toc29230303][bookmark: _Toc36026562]6.3.2.2.2	Cyclic shift hopping
The cyclic shift  varies as a function of the symbol and slot number according to

where
-	 is the slot number in the radio frame
-	 is the OFDM symbol number in the PUCCH transmission where  corresponds to the first OFDM symbol of the PUCCH transmission,
-	 is the index of the OFDM symbol in the slot that corresponds to the first OFDM symbol of the PUCCH transmission in the slot given by [5, TS 38.213]

-	 is given by [5, TS 38.213] for PUCCH format 0 and 1 while for PUCCH format 3 and 4 is defined in clause 6.4.1.3.3.1

-	 except for PUCCH format 0 when it depends on the information to be transmitted according to clause 9.2 of [5, TS 38.213]. 
-	 is given by
[bookmark: _Hlk23763479]-	 for PUCCH formats 0 and 1 if PUCCH shall use interlaced mapping according to any of the higher-layer parameter useInterlacePUCCH-Common-r16 or useInterlacePUCCH-Dedicated-r16, where  is the resource block number within the interlace;
-	 otherwise

The function  is given by
	



where the pseudo-random sequence  is defined by clause 5.2.1. The pseudo-random sequence generator shall be initialized with , where  is given by the higher-layer parameter hoppingId if configured, otherwise .


It is noticed that the pseudo-random sequence  shall be initialized with . While the issue is if the hopping identity (sl-PSFCH-HopID-r16) is not configured, there is not necessarily a cell ID for the sidelink UE since the sidelink UE might be out of coverage and without a serving cell. As PSFCH sequence generation applies for both Tx and Rx UEs and should keep a common understanding, thus we propose to adopt a function of source ID and destination ID conveyed in 2nd-stage SCI for the case when sl-PSFCH-HopID-r16 is not configured.
Proposal 6: For PSFCH sequence generation, the pseudo-random sequence generator shall be initialized with , where  is given by the higher-layer parameter sl-PSFCH-HopID-r16 if configured, otherwise .
Rate matching of 2nd-stage SCI
In RAN1#99, the determination of coded modulation symbols for 2nd-stage SCI was made as a working assumption as follows,
	Agreements:
· For determination of the number of coded bits, the determination of coded modulation symbols of HARQ-ACK with UL-SCH in Rel-15 NR is a baseline.
· (Working assumption) The number of coded modulation symbols per layer for 2nd SCI is determined as follows:
· 
·  is the number of the 2nd SCI bits
·  is the number of CRC bits for 2nd SCI, LSCI2 value is FFS
·  is indicated by the corresponding 1st SCI
·  is (pre-)configured per resource pool
·  is the number of allocated symbols for the PSSCH except AGC symbol
·  is the number of REs that can be used for transmission of the 2nd SCI
·  is determined to ensure that there is no remaining RE in the RB having the last coded symbol of the SCI 2 after mapping the SCI2
·  is the r-th code block size for SL-SCH of the PSSCH transmission
·  is the number of code blocks for SL-SCH of the PSSCH transmission
· The first symbol that can be used for 2nd SCI mapping is the first PSSCH DMRS symbol.
· Note: This symbol is not the symbol for AGC training. However, since the first SL symbol in a slot is a copy of the second SL symbol in the slot, the first SL symbol may have REs for the 2nd SCI.


The above working assumptions have already captured in the specification shown as follows,
	[bookmark: _Toc29326643][bookmark: _Toc29327793][bookmark: _Toc36045983][bookmark: _Toc36046243][bookmark: _Toc36046389]8.4.4	Rate Matching
For 2nd-stage SCI transmission on PSSCH with SL-SCH, the number of coded modulation symbols for 2nd-stage SCI transmission, denoted as , is determined as follows:

where
-	 is the number of the SCI format 0-2 bits 
-	 is the number of CRC bits for SCI format 0-2, which is [xxx] bits. 
-	 is indicated in the corresponding SCI format 0-1. 
-	 is the number of code blocks for SL-SCH of the PSSCH transmission.
-	 is the scheduled bandwidth of PSSCH transmission, expressed as a number of subcarriers;
-	 is the number of subcarriers in OFDM symbol  that carries DMRS, in the PSSCH transmission.
-	 is the number of subcarriers in OFDM symbol  that carries PT-RS, in the PSSCH transmission.
-	 is the number of subcarriers in OFDM symbol  that carries CSI-RS, in the PSSCH transmission.
-	 is the number of resource elements that can be used for transmission of the SCI format 0-2 in OFDM symbol , for , in PSSCH transmission and  is the number of allocated symbols for the PSSCH except AGC symbol as defined in [6, TS 38.214]:
-	 =  -  -  -  
-	 is the number of otherwise vacant resource elements in the resource block to which the last coded symbol of the SCI format 0-2 belongs.
-	 is the -th code block size for SL-SCH of the PSSCH transmission.
-	 is configured by higher layer parameter sl-Scaling.


It is noticed that ) is the number of subcarriers that can be used for transmission of the SCI format 0-2 in OFDM symbol  and captured as  =  -  -  -  . Considering only option 3 for multiplexing PSCCH and PSSCH is supported in NR sidelink, the subcarriers occupied by PSCCH in OFDM symbol  should be taken into consideration, i.e.  =  -  -  -   -  , where  is the number of subcarriers in OFDM symbol  that carries PSCCH.
Proposal 7: For determining the number of coded modulation symbols for 2nd-stage SCI, the number of resource elements that can be used for transmission of the SCI format 0-2 in OFDM symbol , denoted as , is determined as  =  -  -  -   -  , where  is the number of subcarriers in OFDM symbol  that carries PSCCH.
Conclusion
In this contribution, we discuss some remaining issues on physical layer structure for NR sidelink, and make the following proposals.
Proposal 1: Specify the symbol used for PSFCH format 0 in TS 38.213 as
· Symbol  if symbol  is the last symbol in a slot.
· Symbol  otherwise.
Where symbol  is the last SL symbol in a slot.
Proposal 2: Regarding symbols for PSSCH in a slot,
· The last SL symbol is not excluded if no PSFCH is configured in the slot and the last SL symbol is not the last symbol in the slot.
· Two consecutive symbols immediately preceding the symbol for PSFCH are excluded, if PSFCH is configured in the slot

Proposal 3: Consider one of the following for PSSCH scrambling sequence generator initialization for NR sidelink:
·  where  is a function of layer-1 source ID and destination ID and  is a value larger than or equal to 1024 and less than .
· 

Reuse the PSSCH scrambling sequence generator initialization for LTE V2X, i.e.  where .
Proposal 4: In case PSFCH is configured for a resource pool, the set of values configured by higher layer parameter sl-PSSCH-DMRS-TimePattern-r16 is for slots configured with PSFCH, and another set of values is derived for slots with no PSFCH from the set of values for slots configured with PSFCH.
Proposal 5: Regarding resource pool configuration,
· Periodicity is 10240ms.
· L_bitmap is an integer multiple of the number of “UL slots” within a TDD configuration period.
· The total number of slots in a resource pool is an integer multiple of .
Proposal 6: For PSFCH sequence generation, the pseudo-random sequence generator shall be initialized with , where  is given by the higher-layer parameter sl-PSFCH-HopID-r16 if configured, otherwise .
Proposal 7: For determining the number of coded modulation symbols for 2nd-stage SCI, the number of resource elements that can be used for transmission of the SCI format 0-2 in OFDM symbol , denoted as , is determined as  =  -  -  -   -  , where  is the number of subcarriers in OFDM symbol  that carries PSCCH.
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