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Introduction
RAN1 agreements on 5G V2X physical layer structure have been introduced to 3GPP specifications [1~4]. 
In this contribution, we discuss remaining details on physical layer structure of NR-V2X and give text proposals.
Physical channels
1.1 Slot pool
In LTE V2X, subframe pool is (pre-)configured by a bitmap, and the bitmap for subframe pool configuration is applied to a logical subframe set periodically. And the logical subframe se is derived by precluding DL subframe, special subframes, SLSS subframes, and reserved subframes from subframes within a SFN/DFN range. The number of subframes within the logical subframe set is an integer multiple of the length of the bitmap for resource pool configuration, which is achieved by precluding a certain number of reserved subframes, such that periodic resource reservation could not be interrupted cross SFN/DFN boundary.
In NR V2X, in a resource pool where reservation of a sidelink resource for an initial transmission of a TB by an SCI associated with a different TB can be enabled or disabled. If enabled, UE is allowed to reserve resources periodically, which is same as LTE V2X, in this case, the mechanism of LTE V2X can be reused to determine slot pool. If disabled, UE can only reserve resources for re-transmissions of the same TB and periodic resource reservation is not allowed, in this case, there is no need to preclude reserved slots to ensure that the number of slot within logical slots sets are multiple integer of the bitmap, in this way resource efficiency can be improved.

Proposal 1:
· Slot pool for a resource pool where reservation of a sidelink resource for an initial transmission of a TB by an SCI associated with a different TB is enabled is determined by reusing LTE mechanism;
· Slot pool for a resource pool where reservation of a sidelink resource for an initial transmission of a TB by an SCI associated with a different TB is disabled is determined by reusing LTE mechanism with an exception that no reserved slot is precluded;

Text Proposal 1  (for 38.214): 
=============================================================================
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 numSubchannel contiguous sub-channels. A sub-channel consists of subchannelsize contiguous PRBs, where numSubchannel and 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 slot, 
-	 slots in which S-SSB resource is configured,
-	 slots in which a symbol with index i is configured as downlink symbol or flexible symbol, as defined in clause 11.1 [6,38.213], where , startSLsymbols and lengthSLsymbols are provided by higher layer;
-  if higher parameter reserveResourceDifferentTB is configured, reserved slots which are determined by the following steps:
1)	the remaining slots excluding  and  slots from the set of all the slots are denoted by  arranged in increasing order of slot index.
2)	a slot  belongs to the reserved slots if  where  and . Here,  the length of the bitmap is configured by higher layers.
-	the slots are arranged in increasing order of slot index.
The UE determines the set of slot assigned to a sidelink resource pool as follows:
-	A bitmap  associated with the resource pool is used.
-	A slot   belongs to the slot pool if  where .

============================================================================
1.2 TBS determination
In NR Uu, the number of REs within one PRB for PDSCH TBS determination is calculated by , where  is the number of REs for DM-RS including the overhead of the DM-RS CDM groups without data,  is configured by higher layer and used to count the overhead of CSI-RS and PT-RS, etc. For PUSCH, the same formula is used, with an exception that the parameter  is used to count the overhead of PT-RS and piggybacked UCI. The reason of using a higher layer configured value  rather than the actual overhead in the formula is to unify the number of REs for initial transmission and re-transmissions of a TB, as CSI-RS, PT-RS, and piggybacked UCI not occurring on all transmissions of a TB, but the TBS determined based on the number of REs for all transmissions of a TB have to be same.
As to PSSCH in NR sidelink, one TB can be transmitted for up to 32 times. For each transmission of a TB, within the symbols allocated for PSSCH transmission, there are REs for PSCCH, 2nd stage SCI and DM-RS, following the principle of NR Uu, these REs should be precluded directly. However, other overhead such as CSI-RS and PT-RS, may not occur in all transmissions of a TB, a common value (pre-)configured per resource pool can be used to cover these cost, such as to ensure that same TBS is determined for all transmissions of a TB. Additionally, as some PRBs of starting up to 3 PSSCH symbols are used for associated PSCCH, the number of symbols for PSSCH and reference signal overhead on PRBs overlapping with associated PSCCH are different from other PRBs, hence the total number of PSSCH REs should be calculated directly (rather than based on number of REs within one PRB as NR Uu). In view of above, we have following proposal and text proposal for section 8.1.3.2 of 38.214 on transport block size determination of PSSCH. 

Proposal 2: PSSCH REs for TBS determination are calculated directly by precluding REs for PSCCH, 2nd stage SCI, DM-RS, and higher layer configured overhead.

Text Proposal 2  (for 38.214): 
========================================================================
8.1.3.2	Transport block size determination
The UE shall first determine the number of REs (NRE) within the slot.
-	,where is the number of subcarriers in the frequency domain in a physical resource block,   is the number of allocated symbols for the PSSCH except AGC symbol,  is the number of PRBs allocated for the PSSCH,   is the number of REs for the associated PSCCH except REs on AGC symbol,  is the number of REs for DM-RS including the overhead of the DM-RS CDM groups as indicated by SCI format 0-1, and  is the overhead per PRB configured by higher layer parameter xOverhead in higherlayersignaling. 
-	Next, proceed with steps 2-4 as defined in Clause 5.1.3.2
========================================================================
1.3 Initialization of the scrambling sequence generators 
In [99-NR-07] it was agreed that a value (pre-)configured per resource pool is used to initialize the sequence of PSCCH DMRS, this value should be used to initialize the scrambling sequence generator.  
For 2nd stage SCI and data transmitted on PSSCH, the scrambling sequence generator should be initialized with decimal representation of CRC of the associated PSCCH.
Scrambling sequence generator for sidelink master information transmitted on PSBCH should be initialized with SLSS ID.
In general, we have following proposal and text proposals for 38.211 on initialization of the scrambling sequence generators.

Proposal 3: Scrambling sequence generators for PSCCH, 2nd stage SCI and data, PSBCH are initialized by pscch-DMRS-ScramblingID, decimal representation of CRC of the associated PSCCH, and SLSS ID respectively.

Text Proposal 3  (for 38.211): 
========================================================================
8.3	Physical channels
[bookmark: _Toc29230438]8.3.1		Physical sidelink shared channel
[bookmark: _Toc11324540][bookmark: _Toc29230439]8.3.1.1	Scrambling
For the single codeword , the block of bits , where  is the number of bits in codeword  transmitted on the physical channel as defined in [4, TS 38.212], shall be scrambled prior to modulation.
Scrambling shall be done according to the following pseudo code
set 
while 
if 	// SCI placeholder bits
 
else
	 
end if 
i = i + 1
end while
where the scrambling sequence  is given by clause 5.2.1 and
-	for 
-	
-	The scrambling sequence generator shall be initialized with

-	for 
-	
-	The scrambling sequence generator shall be initialized with



where  and  are defined in clause 5.2.1 in [4, TS 38.212] equal to the decimal representation of CRC of the associated PSCCH.
	
<Not related omitted>

[bookmark: _Toc454818125][bookmark: _Toc29230445]8.3.2	Physical sidelink control channel
[bookmark: _Toc11324549][bookmark: _Toc29230446]8.3.2.1	Scrambling
The block of bits , where  is the number of bits transmitted on the physical channel, shall be scrambled prior to modulation, resulting in a block of scrambled bits  according to

where the scrambling sequence  is given by clause 5.2.1. The scrambling sequence generator shall be initialized with 

where  is given by the higher-layer parameter pscch-DMRS-ScramblingID .

[bookmark: _Toc11324552][bookmark: _Toc29230449]<Not related omitted>
8.3.3	Physical sidelink broadcast channel
[bookmark: _Toc11324553][bookmark: _Toc29230450]8.3.3.1	Scrambling
The block of bits, where  is the number of bits transmitted on the physical sidelink broadcast channel, shall be scrambled prior to modulation, resulting in a block of scrambled bits  according to

where the scrambling sequence  is given by clause 5.2.1. The scrambling sequence generator shall be initialized with 

========================================================================

1.4 Cyclic shift for PSFCH sequence
For a resource pool, there are  cyclic shift pairs configured by higher layer, these cyclic shift pairs should be evenly distributed within [0, 11]. On the other hand, the separation between paired cyclic shifts should be 6 to minimize NACK to ACK error. Based on this principle, we have following text proposals for 38.213 on how to determine the First cyclic shift for NACK and Second cyclic shift for ACK.

Proposal 4: The cyclic shift pairs of PSFCH are evenly distributed within [0, 11], and the separation between paired cyclic shifts are 6.

Text Proposal 4  (for 38.213): 
========================================================================
16.3	UE procedure for reporting HARQ-ACK on sidelink 
<Not related omitted>
The UE applies one cyclic shift from a cyclic shift pair to a sequence used for the PSFCH transmission [4, TS 38.211]. The PSFCH resources are first indexed according to an ascending order of the PRB index, from the  PRBs, and then according to an ascending order of the cyclic shift pair index from the  cyclic shift pairs.  
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 identity of the UE receiving the PSSCH as indicated by higher layers.
A UE determines a  value, for computing a value of cyclic shift  [4, TS 38.211], from a cyclic shift pair of a PSFCH resource as in Table 16.6-1.  The first cyclic shift is determined as , the Second cyclic shift is 6 larger than the First cyclic shift.
Table 16.6-1: Mapping of HARQ-ACK information bit values to a cyclic shift, from a cyclic shift pair, of a sequence for a PSFCH transmission
	HARQ-ACK Value
	0 (NACK)
	1 (ACK)

	Sequence cyclic shift
	First cyclic shift
	Second cyclic shift



========================================================================

1.5 2nd stage SCI formats
In RAN1#98bis [5], the following working assumption was made, this working assumption should be confirmed otherwise whether HARQ feedback is used or not cannot be indicated. 

	Working assumption:
· For HARQ feedback in groupcast and unicast, when PSFCH resource is (pre-)configured in the resource pool,
· SCI explicitly indicates whether HARQ feedback is used or not for the corresponding PSSCH transmission.




For the following outstanding issue of RAN1#99 [6], in our view, Option 1 should be used, as HARQ feedback option 1 and HARQ feedback option 2 would not definitely lead to different 2nd stage SCI sizes. 

	Agreements:
· 2nd stage SCI format for groupcast HARQ feedback option 1 and option 2. To down-select during the week:
· Option 1: The same 2nd stage SCI format is used for groupcast HARQ feedback option 1 and option 2.
· SCI indicator to indicate between groupcast Option 1 and groupcast Option 2 is in the 2nd-stage SCI.
· Option 2: Different 2nd stage SCI formats are used in groupcast HARQ feedback option 1 and option 2.
· 1st stage SCI indicates which format is used.




Hence, following two 2nd stage SCI formats should be defined for Rel-16, as also discussion in our companion contribution [7]: 
1. 2nd stage SCI format for type 1 groupcast, in this case the fields of “zone ID” and “communication range” are present, this also implies that HARQ feedback is enabled and groupcast HARQ feedback option 1 is used.
2. 2nd stage SCI format for other groupcast types, unicast, and broadcast, in this case, the fields of “zone ID” and “communication range” are absent;

However, as in further release additional 2nd stage SCI formats may be newly defined, at least 2 bits in SCI 0-1 should be used to indicate 2nd stage SCI formats for forward compatibility.

In general, we have following proposal and text proposal for 38.212 on 2nd stage SCI formats and contents:

Proposal 5: 
· Only two 2nd stage SCI formats are defined, in one format “Zone ID” and “Communication range requirement” fields are present, and in the other format these two fields are absent;
· 2 bits in SCI 0-1 are used to indicate 2nd stage SCI format;
· Whether HARQ feedback is used or not is explicitly indicated in 2nd stage SCI, and groupcast HARQ feedback option 1 or option 2 is indicated explicitly in 2nd stage SCI ;

Text Proposal 5  (for 38.212): 
========================================================================
8.3.1.1	SCI format 0-1
SCI format 0-1 is used for the scheduling of PSSCH and 2nd-stage-SCI on PSSCH 
The following information is transmitted by means of the SCI format 0-1:
-	Priority – 3 bits as defined in subclause x.x.x of [6, TS 38.214].
-	Frequency resource assignment – bits when the value of the higher layer parameter maxNumResource is configured to 2; otherwise  bits when the value of the higher layer parameter maxNumResource is configured to 3, as defined in subclause x.x.x of [6, TS 38.214].
-	Time resource assignment – 5 bits when the value of the higher layer parameter maxNumResource is configured to 2; otherwise 9 bits when the value of the higher layer parameter maxNumResource is configured to 3, as defined in subclause x.x.x of [6, TS 38.214].
-	Resource reservation period –  bits as defined in subclause x.x.x of [6, TS 38.214], if higher parameter reserveResourceDifferentTB is configured; 0 bit otherwise.
-	DMRS pattern – [x] bits as defined in subclause x.x.x of [6, TS 38.214], if more than one DMRS patterns are configured by higher layer parameter TimePatternPsschDmrs; 0 bit otherwise.
-	2nd-stage SCI format – 2[x] bits as defined in subclause x.x.x of [6, TS 38.214].
-	Beta_offset indicator – [2] bits as defined in subclause x.x.x of [6, TS 38.214].
-	Number of DMRS port – 1 bit as defined in subclause x.x.x of [6, TS 38.214].
-	Modulation and coding scheme – 5 bits as defined in subclause x.x.x of [6, TS 38.214].
-	Reserved – [2 - 4] bits as determined by higher layer parameter [XXX], with value set to zero.
<Not related omitted>
[bookmark: _Toc29326640][bookmark: _Toc29327790]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].
If the 2nd-stage SCI format field in the corresponding SCI format 0-1 indicates other than type 1 groupcast as defined in clause x.x.x of [6, TS 38.214], the following fields are present:
-	HARQ feedback enabled - 1 bit.
- 	Groupcast HARQ feedback option –1 bit as defined in clause x.x.x of [5, TS 38.213].
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]

========================================================================

1.6 Frequency domain DMRS pattern
Following working assumption was made in RAN1#97[6], as NR sidelink only support up to 2 layers, there is no need to support configuration type 2.
   
	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




Proposal 6: Only PDSCH DMRS Configuration type 1 is used for PSSCH DMRS.

Text Proposal 6  (for 38.211): 
========================================================================
[bookmark: _Toc11324560]8.4.1.1.2	Mapping to physical resources
The sequence  shall be mapped to the intermediate quantity  according to 






where  and  are given by Tables 8.4.1.2.2-2.
<Not related omitted>

Table 8.4.1.2.2-2: Parameters for PSSCH DM-RS
	

	CDM group
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	0
	0
	0
	+1
	+1

	1
	0
	0
	+1
	-1



========================================================================

1.7 Frequency domain OCC for PSCCH DMRS
In [99-NR-07] the following agreement was made. As in one PRB there are 3 DMRS REs, 3 frequency domain OCCs should be used.

	· NR PDCCH DMRS sequence is the baseline for PSCCH DMRS sequence at least with the following modification. 
· n_ID is determined by a (pre-)configured value per resource pool 
· Frequency-domain OCC is applied, one of the [2 or 3 or 4] OCCs is randomly selected by the Tx UE. 
· Note: there is no (pre-)configuration on the number of OCCs.



Proposal 7: 3 OCCs are used for PSCCH DMRS.

Text Proposal 7  (for 38.211): 
========================================================================

[bookmark: _Toc29230468]8.4.1.3.2	Mapping to physical resources
The sequence  shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, 38.213] and mapped in sequence starting with  to resource elements  in a slot on antenna port  according to

where  is selected randomly by UE among {0,1,2}.
where the following conditions are fulfilled
-	they are within the resource elements constituting the PSCCH
The reference point for  is subcarrier 0 in common resource block 0.
The quantity  is the OFDM symbol number within the slot.
==========================================================================

1.8 PSSCH DMRS pattern for 2/3/4 PSSCH OS
In RAN1#99 it was agreed that the minimum number of symbols that can be used for sidelink within a slot is 7, considering the overhead of AGC, Gap, and PSFCH, the minimum number of symbols for PSSCH within a slot are 2. However, for now, the DMRS pattern for PSSCH with less than 5 symbols (not including the first symbol for AGC) are not decided yet, which implies that in case of less than 10 symbols are configured for sidelink on a BWP, then PSFCH resources cannot be configured, and transmissions with HARQ enabled could not be performed on the BWP consequently. To guarantee the reliability of NR V2X and completeness of specification, we have following proposal and text proposal for 38.211.

Proposal 8: Time domain DMRS pattern for PSSCH with 2 to 4 symbols should be defined.

Text Proposal 8 (for 38.211): 
========================================================================
8.4.1.1.2	Mapping to physical resources
[bookmark: _GoBack]<Not related omitted>
The position(s) of the DM-RS symbols is given by  according to Table 8.4.1.2.2-1 where  is the duration of the scheduled resources for transmission of PSSCH and the associated PSCCH, including the OFDM symbol duplicated as described in clauses 8.3.1.5 and 8.3.2.3.
Table 8.4.1.2.2-1: PSSCH DM-RS time-domain location.
	  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

	3
	1,2
	
	
	1,2
	
	

	4
	1,3
	
	
	1,3
	
	

	5
	1,4
	
	
	1,4
	
	

	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



==========================================================================


Conclusion
In this contribution, we discussed remaining critical details on physical layer structures, our proposals and TPs are summarized as below:
Proposal 1:
· Slot pool for a resource pool where reservation of a sidelink resource for an initial transmission of a TB by an SCI associated with a different TB is enabled is determined by reusing LTE mechanism;
· Slot pool for a resource pool where reservation of a sidelink resource for an initial transmission of a TB by an SCI associated with a different TB is disabled is determined by reusing LTE mechanism with an exception that no reserved slot is precluded;
Proposal 2: PSSCH REs for TBS determination are calculated directly by precluding REs for PSCCH, 2nd stage SCI, DM-RS, and higher layer configured overhead.
Proposal 3: Scrambling sequence generators for PSCCH, 2nd stage SCI and data, PSBCH are initialized by pscch-DMRS-ScramblingID, decimal representation of CRC of the associated PSCCH, and SLSS ID respectively.
Proposal 4: The cyclic shift pairs of PSFCH are evenly distributed within [0, 11], and the separation between paired cyclic shifts are 6.
Proposal 5: 
· Only two 2nd stage SCI formats are defined, in one format “Zone ID” and “Communication range requirement” fields are present, and in the other format these two fields are absent;
· 2 bits in SCI 0-1 are used to indicate 2nd stage SCI format;
· Whether HARQ feedback is used or not is explicitly indicated in 2nd stage SCI, and groupcast HARQ feedback option 1 or option 2 is indicated explicitly in 2nd stage SCI ;
Proposal 6: Only PDSCH DMRS Configuration type 1 is used for PSSCH DMRS.
Proposal 7: 3 OCCs are used for PSCCH DMRS.
Proposal 8: Time domain DMRS pattern for PSSCH with 2 to 4 symbols should be defined.


Text proposal for 38.211
========================================================================
8.3	Physical channels
8.3.1		Physical sidelink shared channel
8.3.1.1	Scrambling
For the single codeword , the block of bits , where  is the number of bits in codeword  transmitted on the physical channel as defined in [4, TS 38.212], shall be scrambled prior to modulation.
Scrambling shall be done according to the following pseudo code
set 
while 
if 	// SCI placeholder bits
 
else
	 
end if 
i = i + 1
end while
where the scrambling sequence  is given by clause 5.2.1 and
-	for 
-	
-	The scrambling sequence generator shall be initialized with

-	for 
-	
-	The scrambling sequence generator shall be initialized with



where  and  are defined in clause 5.2.1 in [4, TS 38.212] equal to the decimal representation of CRC of the associated PSCCH.
	
<Not related omitted>

8.3.2	Physical sidelink control channel
8.3.2.1	Scrambling
The block of bits , where  is the number of bits transmitted on the physical channel, shall be scrambled prior to modulation, resulting in a block of scrambled bits  according to

where the scrambling sequence  is given by clause 5.2.1. The scrambling sequence generator shall be initialized with 

where  is given by the higher-layer parameter pscch-DMRS-ScramblingID .

<Not related omitted>
8.3.3	Physical sidelink broadcast channel
8.3.3.1	Scrambling
The block of bits, where  is the number of bits transmitted on the physical sidelink broadcast channel, shall be scrambled prior to modulation, resulting in a block of scrambled bits  according to

where the scrambling sequence  is given by clause 5.2.1. The scrambling sequence generator shall be initialized with 


<Not related omitted>

8.4.1.1.2	Mapping to physical resources
The sequence  shall be mapped to the intermediate quantity  according to 






where  and  are given by Tables 8.4.1.2.2-2.


<Not related omitted>
The position(s) of the DM-RS symbols is given by  according to Table 8.4.1.2.2-1 where  is the duration of the scheduled resources for transmission of PSSCH and the associated PSCCH, including the OFDM symbol duplicated as described in clauses 8.3.1.5 and 8.3.2.3.
Table 8.4.1.2.2-1: PSSCH DM-RS time-domain location.
	  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

	3
	1,2
	
	
	1,2
	
	

	4
	1,3
	
	
	1,3
	
	

	5
	1,4
	
	
	1,4
	
	

	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




Table 8.4.1.2.2-2: Parameters for PSSCH DM-RS
	

	CDM group
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	0
	0
	0
	+1
	+1

	1
	0
	0
	+1
	-1




<Not related omitted>

8.4.1.3.2	Mapping to physical resources
The sequence  shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, 38.213] and mapped in sequence starting with  to resource elements  in a slot on antenna port  according to

where  is selected randomly by UE among {0,1,2}.
where the following conditions are fulfilled
-	they are within the resource elements constituting the PSCCH
The reference point for  is subcarrier 0 in common resource block 0.
The quantity  is the OFDM symbol number within the slot.
========================================================================

Text Proposal for 38.212: 
========================================================================
8.3.1.1	SCI format 0-1
SCI format 0-1 is used for the scheduling of PSSCH and 2nd-stage-SCI on PSSCH 
The following information is transmitted by means of the SCI format 0-1:
-	Priority – 3 bits as defined in subclause x.x.x of [6, TS 38.214].
-	Frequency resource assignment – bits when the value of the higher layer parameter maxNumResource is configured to 2; otherwise  bits when the value of the higher layer parameter maxNumResource is configured to 3, as defined in subclause x.x.x of [6, TS 38.214].
-	Time resource assignment – 5 bits when the value of the higher layer parameter maxNumResource is configured to 2; otherwise 9 bits when the value of the higher layer parameter maxNumResource is configured to 3, as defined in subclause x.x.x of [6, TS 38.214].
-	Resource reservation period –  bits as defined in subclause x.x.x of [6, TS 38.214], if higher parameter reserveResourceDifferentTB is configured; 0 bit otherwise.
-	DMRS pattern – [x] bits as defined in subclause x.x.x of [6, TS 38.214], if more than one DMRS patterns are configured by higher layer parameter TimePatternPsschDmrs; 0 bit otherwise.
-	2nd-stage SCI format – [x]2 bits as defined in subclause x.x.x of [6, TS 38.214].
-	Beta_offset indicator – [2] bits as defined in subclause x.x.x of [6, TS 38.214].
-	Number of DMRS port – 1 bit as defined in subclause x.x.x of [6, TS 38.214].
-	Modulation and coding scheme – 5 bits as defined in subclause x.x.x of [6, TS 38.214].
-	Reserved – [2 - 4] bits as determined by higher layer parameter [XXX], with value set to zero.
<Not related 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].
If the 2nd-stage SCI format field in the corresponding SCI format 0-1 indicates other than type 1 groupcast as defined in clause x.x.x of [6, TS 38.214], the following fields are present:
-	HARQ feedback enabled - 1 bit.
- 	Groupcast HARQ feedback option –1 bit as defined in clause x.x.x of [5, TS 38.213].
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]
========================================================================
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16.3	UE procedure for reporting HARQ-ACK on sidelink 
<Not related omitted>
The UE applies one cyclic shift from a cyclic shift pair to a sequence used for the PSFCH transmission [4, TS 38.211]. The PSFCH resources are first indexed according to an ascending order of the PRB index, from the  PRBs, and then according to an ascending order of the cyclic shift pair index from the  cyclic shift pairs.  
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 identity of the UE receiving the PSSCH as indicated by higher layers.
A UE determines a  value, for computing a value of cyclic shift  [4, TS 38.211], from a cyclic shift pair of a PSFCH resource as in Table 16.6-1.  The first cyclic shift is determined as , the Second cyclic shift is 6 larger than the First cyclic shift.
Table 16.6-1: Mapping of HARQ-ACK information bit values to a cyclic shift, from a cyclic shift pair, of a sequence for a PSFCH transmission
	HARQ-ACK Value
	0 (NACK)
	1 (ACK)

	Sequence cyclic shift
	First cyclic shift
	Second cyclic shift



========================================================================
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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 numSubchannel contiguous sub-channels. A sub-channel consists of subchannelsize contiguous PRBs, where numSubchannel and 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 slot, 
-	 slots in which S-SSB resource is configured,
-	 slots in which a symbol with index i is configured as downlink symbol or flexible symbol, as defined in clause 11.1 [6,38.213], where , startSLsymbols and lengthSLsymbols are provided by higher layer;
-  if higher parameter reserveResourceDifferentTB is configured, reserved slots which are determined by the following steps:
1)	the remaining slots excluding  and  slots from the set of all the slots are denoted by  arranged in increasing order of slot index.
2)	a slot  belongs to the reserved slots if  where  and . Here,  the length of the bitmap is configured by higher layers.
-	the slots are arranged in increasing order of slot index.
The UE determines the set of slot assigned to a sidelink resource pool as follows:
-	A bitmap  associated with the resource pool is used.
-	A slot   belongs to the slot pool if  where .

<Not related omitted>
8.1.3.2	Transport block size determination
The UE shall first determine the number of REs (NRE) within the slot.
-	,where is the number of subcarriers in the frequency domain in a physical resource block,   is the number of allocated symbols for the PSSCH except AGC symbol,  is the number of PRBs allocated for the PSSCH,   is the number of REs for the associated PSCCH except REs on AGC symbol,  is the number of REs for DM-RS including the overhead of the DM-RS CDM groups as indicated by SCI format 0-1, and  is the overhead per PRB configured by higher layer parameter xOverhead in higherlayersignaling. 
-	Next, proceed with steps 2-4 as defined in Clause 5.1.3.2
========================================================================


References
[1] 3GPP TS 38.211 V16.0.0 (2019-12), 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; NR; Physical channels and modulation(Release 16)
[2] 3GPP TS 38.212 V16.0.0 (2019-12),  3rd Generation Partnership Project; Technical Specification Group Radio Access Network; NR; Multiplexing and channel coding (Release 16)
[3] 3GPP TS 38.213 V16.0.0 (2019-12),  3rd Generation Partnership Project; Technical Specification Group Radio Access Network;  NR; Physical layer procedures for control (Release 16)
[4] 3GPP TS 38.214 V16.0.0 (2019-12),  3rd Generation Partnership Project; Technical Specification Group Radio Access Network;  NR; Physical layer procedures for data (Release 16)
[5] [bookmark: _Ref32506693]3GPP RAN1 #98bis, Chairman’s Notes, Oct. 2019.
[6] [bookmark: _Ref32254644]3GPP RAN1 #99, Chairman’s Notes, Nov. 2019.
[7] [bookmark: _Ref32590409]R1-2000492, Remaining issues of physical layer procedure for NR-V2X, OPPO
[8] [bookmark: _Ref32254687]3GPP RAN1 #97, Chairman’s Notes, May 2019.


image2.wmf
L


oleObject2.bin

image3.wmf
p

~


oleObject3.bin

image4.wmf
)

(

f

k

w

¢


image5.wmf
0

=

¢

k


image6.wmf
1

=

¢

k


oleObject4.bin

oleObject5.bin

oleObject6.bin

image1.wmf
p


oleObject1.bin

