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Introduction
[bookmark: OLE_LINK4][bookmark: OLE_LINK3]In this contribution we discuss remaining issues on physical layer structure for NR sidelink. 
Discussion
TBS determination
[bookmark: OLE_LINK16][bookmark: OLE_LINK15]For the TBS determination, there are two main remaining issues. The first issue is the TBS determination for CSI-only transmission.  The second issue is the TBS determination impacts due to 2nd stage SCI.
According to the agreements in RAN2#108 meeing, the sidelink CSI Reporting MAC CE is defined as follows [1]:
· RI: This field indicates the derived value of the Rand indicator for sidelink CSI reporting, 1bit;
· CQI: This field indicates the derived value of the Channel Quality Indicator for sidelink CSI reporting, 4bits;
· R: Reserved bit, 3bits;
The payload size of CSI feedback in MAC layer can be obtained as follows:
SL-SCH subheader + R/LCID subheader + MAC CE + Padding = 24/32 + 8 + 8 + padding bits
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]In case of CSI-only transmission, UE doesn’t transmit data and only transmits CSI on PSSCH, the minimum frequency granularity for PSSCH is sub-channel. Therefore, at least one sub-channel should be used for the PSSCH transmission in case of CSI-only transmission. However, the payload size of the CSI in MAC CE is so little that only the low-spectral efficiency 64QAM MCS table can be used for the TBS determination. Otherwise, the size of padding will be too much. This will waste the radio resources. Thus, an information field used for indicating the CSI-only transmission or overwriting the MCS table should be introduced in the SCI.
Proposal 1: An information field used for indicating the CSI-only transmission or overwriting the MCS table should be introduced in the SCI.
The second issue is about the impacts of 2nd stage SCI on the TBS determination for PSSCH. Since 2nd stage SCI is always appeared on PSSCH region.  The REs used for 2nd stage SCI should be excluded from the REs(NRE)  used for PSSCH transmission. 
Proposal 2: Modify the transport block size determination according to the following TP.
-----------------------------------------------------Start of TP for 38.214--------------------------------------------------------
[bookmark: _Toc29673382][bookmark: _Toc29673241][bookmark: _Toc29674375]8.1.3.2	Transport block size determination
The UE shall first determine the number of REs (NRE) within the slot.  
· A UE first determines the number of REs allocated for PSSCH within a PRB  by 
· , where  is the number of subcarriers in the frequency domain in a physical resource block, is the number of symbols L of the PSSCH allocation according to Clause 8.1.2.1 for scheduled PSSCH,  is the number of REs for DM-RS per PRB in the allocated duration including the overhead of the DM-RS CDM groups without data, as described for PSSCH in Clause 8.2.2 or as indicated by SCI format 0_1, and  is the overhead configured by higher layer parameter xOverhead in PSSCH-ServingCellConfig. If the  is not configured (a value from 6, 12, or 18), the  is assumed to be 0. 
· A UE determines the total number of REs allocated for PSSCH ( by , where   is the total number of allocated PRBs for the UE,  is the total number of REs for the 2nd  stage SCI as given by Clause 8.4.4 in TS 38.212.
· Next, proceed with steps 2-4 as defined in Clause 5.1.3.2

<Unchanged part omitted>
--------------------------------------------------------------End of TP -------------------------------------------------------------
Scrambling sequence generators 
The scrambling sequence for Rel-16 sidelink physical channel are not well discussed, the remaining details about the scrambling sequence generators for sidelink physcal channels are discussed in following sections.
Scrambling sequence initialization for PSCCH 
[bookmark: OLE_LINK8][bookmark: OLE_LINK7]Because the 1st stage SCI transmitted on PSCCH is transparent for all UEs, the initialization of the scrambling sequence generator for PSCCH should be a fixed value. The scrambling sequence generator can be initialised with =1024 at the start of every PSCCH slot, which can avoid potential scrambling sequence collision with PUSCH and PDSCH.
Proposal 3: The scrambling sequence generator can be initialised with =1024 at the start of every PSCCH slot
-----------------------------------------------------Start of TP for 38.211--------------------------------------------------------
[bookmark: _Toc11324549]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 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]=1024
<Unchanged part omitted>
--------------------------------------------------------------End of TP -------------------------------------------------------------
Scrambling sequence initialization for 2nd stage SCI and PSSCH 
It has been agreed that scrambling operation for the 2nd stage SCI is applied separately with PSSCH. In clause 8.3.1.1 of TS38.211 for the scrambling of 2nd stage SCI and data, following scrambling operation is defined:

Where  is different for 2nd stage SCI and data.
For the initialization of the scrambling sequence for 2nd stage SCI and data, we can use the same initialization computational formula by reference to the scrambling operation for NR PUSCH:

For PSSCH,  can be replaced with , and  should be equal to 1024, where  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 TS 38.212
Proposal 4: Modify the initialization of the scrambling sequence for 2nd stage SCI and data transmitted on PSSCH according to the following TP.
-----------------------------------------------------Start of TP for 38.211--------------------------------------------------------
[bookmark: _Toc11324540]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
-    The scrambling sequence generator shall be initialized with

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

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

where  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 TS 38.212
<Unchanged part omitted>
--------------------------------------------------------------End of TP -------------------------------------------------------------
scrambling sequence initialization for PSBCH

The scrambling sequence generator shall be initialised at the start of every PSBCH subframe with as LTE V2X, where  is given by clause 8.4.2.1 in TS 38.212
Proposal 5: Modify the initialization of the scrambling sequence for the sidelink master information transmitted on PSBCH according to the following TP.
-----------------------------------------------------Start of TP for 38.211--------------------------------------------------------
[bookmark: _Toc11324553]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 
=
where  is given by clause 8.4.2.1 in TS 38.211
<Unchanged part omitted>
--------------------------------------------------------------End of TP -------------------------------------------------------------
PSSCH DMRS pattern in frequency domain and multiplexing of 2 ports
DMRS frequency-domain pattern: Type-1 vs Type-2
In NR Uu, the structure of Type-1 and Type-2 DMRS is illustrated in Figure 1. It can be observed that Type-2 DMRS uses the less overhead of reference signal resource element than Type-1 DMRS. With the same data payload size, Type-2 DMRS can provide lower coding rate to improve the BLER performance comparing to that with Type-1 DMRS in highway-LOS channel as shown in Figure 2. However, urban-NLOS scenario will slightly deteriorate  the performance of Type-2 DMRS. The main reason is that the delay spread of NLOS model in urban scenario is much higher than that of LOS model in highway scenario, which means the coherence bandwidth of channel is smaller. The urban-NLOS channel changes quickly in the frequency domain. So we can see the performance of Type-2 becomes worse and worse with the increase of SCS.
The DMRS frequency-domain pattern should be determined by a new field in the SCI or higher layer indication in RRC signaling.
Proposal 6: Both Type-1 and Type-2 should be supported, and the frequency-domain pattern of PSSCH DMRS will be determined by a new field in the SCI or higher layer indication in RRC signaling.


Figure 1: NR Uu DMRS frequency pattern Type-1 and Type2
[image: ][image: ]                      a)120km/h, Highway-LOS                                            b)500km/h, Highway-LOS
[image: ]
c)120km/h, Urban-NLOS
Figure 2: The bler performance of type-1 and type-2 DMRS pattern [2]
2-ports CDMed DMRS vs 2-ports FDMed DMRS
[bookmark: OLE_LINK17][bookmark: OLE_LINK6][bookmark: OLE_LINK12]In this subsection, the performance of 2-ports CDMed DMRS and FDMed DMRS patterns is evaluated. The structure of CDM and FDM is provided in Figure 4. We can see from the Figure 3 that CDMed DMRS pattern use less overhead than FDMed pattern. In theory, CDMed pattern can bring better performance than FDMed pattern because of the lower coding rate under the same payload size. Besides, FMDed pattern with the puncture DMRS sequence is used for the channel estimation of each antenna port, it will cause degraded channel estimation performance because the punctured DMRS sequence has worse CM property compared with legacy full DMRS sequence and may lose orthogonality.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Figure 4 shows the evaluation results of CDMed and FDMed pattern. It can be observed that CDMed pattern has a better BLER performance compared to that with FDMed. As the CDMed pattern cannot keep working well, it is better to let sidelink UE itself determine the multiplexing. So the multiplexing of different ports should be determined by the SCI.
Proposal 7: For 2-ports DMRS, both CDMed pattern and FDMed pattern should be considered, and the multiplexing of different ports should be determined by the SCI.



[image: ][image: ]Figure 3: CDMed DMRS vs FDMed DMRS
                                     Speed: 120km/h                                                           Speed: 500km/h
Figure 4: BLER performance of CDMed pattern and FDMed pattern [2]
-----------------------------------------------------Start of TP for 38.211--------------------------------------------------------
[bookmark: _Toc11324560][bookmark: _Toc29230462]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 8.4.1.1.2-1 and 8.4.1.1.2-2 and the configuration type is given by the higher-layer parameter or SCI [TBD], and both  and  correspond to . 
The time-domain patterns used for the PSSCH DM-RS is indicated in the SCI as described in clause XXX of [TS 38.212].
The intermediate quantity  shall be precoded, multiplied with the amplitude scaling factor   in order to conform to the transmit power specified in [6, TS 38.214], and mapped to physical resources according to

where 
-	the precoding matrix  is given by clause 8.3.1.4, 
-	the set of antenna ports  is given by clause 8.3.1.4, and
-	the set of antenna ports  is given by [6, TS 38.214];
and the following conditions are fulfilled:
-	the resource elements  are within the common resource blocks allocated for PSSCH transmission.
The quantity  is defined relative to subcarrier 0 in common resource block 0 and the quantity  is defined relative to the start 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.
The position(s) of the DM-RS symbols is given by  according to Table 8.4.1.12.2-13 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.
able 8.4.1.1.2-1: Parameters for PSSCH DM-RS configuration type 1.
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	0
	0
	0
	+1
	+1

	1(CDM)
	0
	0
	+1
	-1

	1(FDM)
	1
	1
	+1
	+1


Table 8.4.1.1.2-2: Parameters for PSSCH DM-RS configuration type 2.
	

	CDM group 
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	0
	0
	0
	+1
	+1

	1(CDM)
	0
	0
	+1
	-1

	1(FDM)
	1
	2
	+1
	+1


Table 8.4.1.1.2-3: 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

	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



<Unchanged part omitted>
--------------------------------------------------------------End of TP -------------------------------------------------------------
The sequence generation of PSFCH
In RAN1#99, it has been agreed that:
· CDM between PSFCH transmissions from different UEs in the same PRB is supported as follows:
· Base sequence is
·  (Pre-)configured per resource pool
The parameter hoppingID_PSFCH is introduced to generate the base sequence of the PSFCH used in the resource pool.
Proposal 8: Modify the sequence generation of PSFCH according to the following TP
-----------------------------------------------------Start of TP for 38.211--------------------------------------------------------
[bookmark: _Toc29230456][bookmark: _Toc11324487]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 XXX 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]
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  .
<Unchanged part omitted>
--------------------------------------------------------------End of TP -------------------------------------------------------------
Details on SCI design 
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 [3]. This working assumption should be confirmed, and 1st stage SCI should introduce 1 bit information to indicate HARQ feedback is enable or disable. 
There are some remaining details of resource indication in 1st SCI. In RAN1 #99, when NMAX = 2, the joint-coding of LTE-V2X principle can be reused to indicate the time-frequency resource of the second transmission.  5 bits are utilized to indicate the time position of the second transmission. 1 bit needs to be added in SCI content to indicate the relative timing position of the second transmission.
When NMAX = 3, it was agreed that 9 bits are applied to indicate the time-domain information of the second and the third transmission, there are possible three conditions for the relative timing position of the second and the third transmission corresponding to the current transmission: 1) Both are in the past; 2) One is in the past and the other is in the future; 3) Both are in the future. In order to indicate the relative timing position of the second and the third transmission accurately in SCI content, 2 bits should be added in SCI content to indicate the relative timing position of the second transmission and the third transmission [4]. 

In NR Uu, CA polar code is used for the channel coding of UL control information.  The CRC length for UCI encoded by Polar code is up to the payload size of UCI. If the payload size , the CRC length will be 6 bits. If the payload size , the CRC length will be 11 bits. If the payload size , payload needs to be padded to 12 bits. For the 2nd stage SCI on PSSCH, it is very similar to the UCI on the PUSCH. Thus,  the CA polar code is used for 2nd stage SCI with CRC length 11 bits to support the payload size of 2nd stage SCI larger than 20. 
Besides, there are some issues on the Rate Matching of 2nd stage SCI in clause 8.4.4 of TS 38.211. Some suggestions are provided in the following TP.
Proposal 9: Modify the 1st stage SCI and 2nd stage SCI formats and contents according to the following TP.
-----------------------------------------------------Start of TP 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].
[bookmark: OLE_LINK5]-	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].
-    Time resource relative position –  1 bit is supposed to be added in SCI content when the value of the higher layer parameter maxNumResource is configured to 2; Otherwise 2 bits when the value of the higher layer parameter maxNumResource is configured to 3. 
-	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.
-    HARQ feedback enable/disable – [1] bit as defined in subclause x.x.x of [6, TS 38.214].
-	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] 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.

[bookmark: OLE_LINK13][bookmark: OLE_LINK11]<Unchanged part omitted>

[bookmark: _Toc533710005]8.3.2		CRC attachment 
CRC attachement is performed according to subclause 6.3.1.2.17.3.2  except that scrambling is not performed.

<Unchanged part omitted>

[bookmark: _Toc29327793][bookmark: _Toc29326643]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, decoted 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].
-	 is the modulation order of the PSSCH;
-	 is the modulation order of the 2nd stage SCI;
<Unchanged part omitted>
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]--------------------------------------------------------------End of TP -------------------------------------------------------------
Frequency domain OCC design for PSCCH DMRS
In the email discussion after RAN1#99 [5], it has been agreed that 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.
The increase in the number of OCCs can improve the performance of avoiding collision but also add complexity. Besides, the higher the number of OCCs is, the more likely the channel estimation performance is to be affected by frequency selection channel with high selectivity. We have to weigh the performance against the complexity. 
When an odd number of PRB is (pre)configured for PSCCH, because there are 3 DMRS REs per RB in a symbol.  The total number of DMRS RE in a symbol also is odd. The frequency-domain OCC with length 2 or 4 will create some extra DMRS REs in this condition. There are no special circumstances for the FD-OCC with length 3. For the FD-OCC with length 3, it is difficult to achieve the orthogonality between different OCCs of UEs. So all of the kinds of OCCs have disadvantages.
Given all the evidence above it appears that the frequency-domain OCC with length 2 or 4 is better than that with length 3. In LTE V2X, one of 4 cyclic shifts is adopted randomly to alleviate the influence of collision. In NR V2X, the frequency-domain OCC with length 4 is also a good choice like LTE V2X. For the frequency-domain OCC with length 2, the performance of avoiding collision maybe hardly meet the requirement of system.
Proposal 10: Frequency-domain OCC is applied, one of the 4 OCCs is randomly selected by the Tx UE.
Besides, the candidate number of PRB for PSCCH should be a multiple of 4 to make sure the frequency-domain OCC with length 4 will not leave extra DMRS REs. Therefore, it is necessary to revise the working assumption about candidate numbers of PRBs for 2-symbol and 3-symbol PSCCH.
Proposal 11: The candidate number of PRBs for 2-symbol and 3-symbol PSCCH should be modified to a multiple of 4, such as { 8, 12, 16, 20, 24}.
Proposal 12: Modify the DMRS for PSCCH according to the following TP.
-----------------------------------------------------Start of TP for 38.211--------------------------------------------------------
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 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.
[bookmark: _Hlk508699360]The quantity  is the OFDM symbol number within the slot.

 is given by Table 8.4.1.3.2-1.
Table 8.4.1.3.2-1: Parameters for PSCCH DM-RS
	OCC group
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	0
	+1
	+1
	+1
	+1

	1
	+1
	-1
	+1
	+1

	2
	+1
	+1
	+1
	-1

	3
	+1
	-1
	+1
	-1



<Unchanged part omitted>
--------------------------------------------------------------End of TP -------------------------------------------------------------
Others
In this section, some minor typos in clause 8.4.1.2.2 of TS38.211 are corrected as the following TP.
-----------------------------------------------------Start of TP for 38.211--------------------------------------------------------
8.4.1.2.2	Mapping to physical resources
The UE shall transmit phase-tracking reference signals only in the resource blocks used for the PSSCH, and only if the procedure in [6, TS 38.214] indicates that phase-tracking reference signals are being used.
The PSSCH PT-RS shall be mapped to resource elements according to
	

when all the following conditions are fulfilled
-	 is within the OFDM symbols allocated for the PSSCH transmission;
-	resource element  is not used for sidelink CSI-RS, PSCCH, nor DM-RS associated with PSSCH;
[bookmark: _Hlk512961480]-	 and  correspond to 
The precoding matrix  is given by clause 8.3.1.4. The quantity  is an amplitude scaling factor to conform with the transmit power specified in clause XXX of [6, TS 38.214].
The set of time indices  defined relative to the start of the PSSCH allocation is defined by
1. set and 
2. if any symbol in the interval  overlaps with a symbol used for DM-RS according to clause 8.4.1.1.28.4.1.1.3
-	set 
-	set  to the symbol index of the DM-RS symbol
-	repeat from step 2 as long as  is inside the PSSCH allocation
3. add  to the set of time indices for PT-RS
4. increment  by one
5. repeat from step 2 above as long as  is inside the PSSCH allocation
where  is defined in Table XXXX of [6, TS 38.214].
<Unchanged part omitted>
--------------------------------------------------------------End of TP -------------------------------------------------------------
Conclusion
In this contribution, we provide some proposals on the NR V2X physical structure as follow:
Proposal 1: An information field used for indicating the CSI-only transmission or overwriting the MCS table should be introduced in the SCI.
Proposal 2: Modify the transport block size determination according to the following TP.
Proposal 3: The scrambling sequence generator can be initialised with =1024 at the start of every PSCCH slot
Proposal 4: Modify the initialization of the scrambling sequence for 2nd stage SCI and data transmitted on PSSCH according to the following TP.
Proposal 5: Modify the initialization of the scrambling sequence for the sidelink master information transmitted on PSBCH according to the following TP.
Proposal 6: Both Type-1 and Type-2 should be supported, and the frequency-domain pattern of PSSCH DMRS will be determined by a new field in the SCI or higher layer indication in RRC signaling.
Proposal 7: For 2-ports DMRS, both CDMed pattern and FDMed pattern should be considered, and the multiplexing of different ports should be determined by the SCI.
Proposal 8: Modify the sequence generation of PSFCH according to the following TP
Proposal 9: Modify the 1st stage SCI and 2nd stage SCI formats and contents according to the following TP.
Proposal 10: Frequency-domain OCC is applied, one of the 4 OCCs is randomly selected by the Tx UE.
Proposal 11: The candidate number of PRBs for 2-symbol and 3-symbol PSCCH should be modified to a multiple of 4, such as { 8, 12, 16, 20, 24}.
Proposal 12: Modify the DMRS for PSCCH according to the following TP.
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Appendix
In this section, we provide link level evaluation assumptions used for analysis of NR sidelink physical layer.
[bookmark: _Ref521664105]Table 7. Link level evaluation assumption
	Parameters 
	Assumptions 

	Carrier frequency 
	5.9 GHz 

	Waveform 
	CP-OFDM,

	Subcarrier spacing 
	15 kHz, 30 kHz, 60 kHz 

	DS 
	100ns 

	PSSCH length
	12 symbols

	DMRS pattern
	4 columns:<2,5,8,11>
3 columns:<3,6,9>
2 columns:<3,9> 
Type-1,Type-2

	Channel estimation 
	No-Ideal 

	Channel model 
	Sidelink: Highway-LOS, Urban-NLOS

	Channel coding 
	LDPC 

	Antenna configuration 
	(Tx, Rx) = (2, 4)  1/2 ports

	UE speed (Relative ) 
	120 km/h, 280km/h, 500km/h 

	Modulation 
	16QAM 

	TBS 
	800/200 bytes

	PRB 
	25 RBs 
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