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In this contribution, we provide some Text Proposals to rectify some missing or incorrectly captured agreements in Rel-16 specifications and provide our views on some remaining details of sidelink physical layer structure. 
Discussions
TBS determination
In current TS 38.214 [4], transport block size determination is missing. 
We propose that TBS determination for NR Uu can be reused for NR sidelink with necessary changes, which we set out next.
In NR Uu, a UE first determines the number of REs allocated for PUSCH per PRB, as the scheduling granularity for PUSCH/PDSCH is PRB, and then determines the total number of REs by multiplying by the total number of allocated PRBs for the UE. However, in NR sidelink, the scheduling granularity for PSSCH is sub-channel instead of PRB, and the TBS of PSSCH should be determined per sub-channel, the size of which is provided by higher layer parameter in a resource pool. 
Proposal 1: TBS determination for PSSCH is calculated on a per-subchannel basis instead of a per-PRB basis.
Since PSCCH is always contained in the lowest-index sub-channel of the allocated sub-channels for the associated PSSCH, the number of REs for PSCCH, which can be determined by higher layer configurations providing the number of symbols and PRBs for PSCCH in a resource pool, needs to be excluded from the number of REs for the lowest-index sub-channel in the allocation.
Proposal 2: The number of REs for PSCCH are excluded from the number of REs for the lowest-index sub-channel of the allocated sub-channel(s) for the PSSCH.
Similar to NR Uu, the number of REs for PSSCH DRMS needs be excluded from the number of REs per sub-channel, depending on DMRS patterns configured by higher layer parameter and SCI format 0-1 indication. 
In addition, an estimated overhead, provided by the UE-specific higher layer parameter xOverhead with range of {6, 12, 18} REs per PRB is used in NR Uu (if the field is absent, the UE applies value 0), so that gNB can estimate an overhead based on CSI-RS, CORESET, etc., to ensure that the TBS of the initial transmission and retransmission(s) are the same. In NR V2X, given that the number of sub-channel(s) for initial transmission and retransmissions are always the same, the TBS difference can be caused by following: 
(1) Whether SL-CSI-RS and/or SL-PT-RS are present.
(2) Whether the beta offset value for determining the number of REs for 2nd-stage SCI is changed between the initial transmission and retransmission(s).
(3) Whether different number of PSSCH symbols are used between initial transmission and retransmission(s). This occurs when PSFCH is not present in every slot in a resource pool, according to higher-layer configurations.
For (1), similar to NR Uu, a number of REs per sub-channel can be defined for sidelink overhead, to account for SL-CSI-RS and SL-PT-RS, which can be (pre-)configured in a resource pool.
For (2), to avoid TBS difference, one option is to mandate the UE to use the same beta offset value for 2nd-stage SCI between initial transmission and retransmission(s), i.e. the code rate of 2nd-stage SCI between initial transmission and retransmissions are the same. This, however, reduces the flexibility for TX UE to adjust the code rate of 2nd-stage SCI to accommodate different SINRs. The other option is to take into account the number of 2nd-stage SCI REs per sub-channel as overhead. Since the candidate values of beta offset are (pre-)configured by higher layers with 4 values per resource pool, a UE can select one of the configured values and indicate this value in the 1st-stage SCI. There could be any distribution of the usage of the 4 beta offset values among TX UEs in the resource pool, for the value of 2nd-stage SCI overhead (pre-)configured per resource pool, the most conservative approach is to use the minimum configured value in the resource pool, i.e. always the lowest code rate in a resource pool, as estimated overhead taken into account 2nd-stage SCI. In this case, fewest REs are used for calculation of TBS, resulting in resource utilization inefficacy. To accommodate this, averaging the four configured beta offset values can be another choice.
For (3), to avoid TBS difference, one option is to mandate a UE to use the same number of symbols between initial transmission and retransmission(s), i.e. initial transmission on a slot containing PSFCH means retransmission has to be in another slot containing PSFCH. However, this can result in retransmission latency (PSFCH resources can occur once per four slots) and resource utilization inefficiency. The other option is to take into account the number of PSFCH REs per sub-channel as an estimated overhead, denoted as  in terms of OFDM symbol, similarly to PT-RS/CSI-RS overhead. In this case, initial retransmission and retransmissions can take place at any slot, without considering PSFCH is present or not. Since the presence of PSFCH in a slot is determined by higher layer parameter periodPSFCHresource, the value ofcan be determined according to periodPSFCHresource, e.g. when periodPSFCHresource=0, there is no PSFCH present in any slot in a resource pool,  ; when periodPSFCHresource=1, there is PSFCH present in every slot in a resource pool,   (including gap symbol and 2 symbol PSFCH); when periodPSFCHresource=2, there is PSFCH present in every other slot in a resource pool,  , i.e. an average of a slot without PSFCH and a slot with PSFCH, to avoid conservative calculation on TBS which leads to unnecessary resource wastage; similarly, when periodPSFCHresource=4, . The number of symbols for TBS determination is based on the total number of symbols for sidelink transmission configured by SL-BWP (excluding AGC and gap symbols) subtracting PSFCH overhead in terms of OFDM symbols  on a sidelink slot in a resource pool within the SL-BWP.
Proposal 3: TBS determination for allocated sub-channel(s) for PSSCH shall take into account all sidelink RSs (DMRS, CSI-RS and PTRS), 1st-stage SCI (PSCCH), 2nd-stage SCI, and number of PSSCH symbols (depends on whether PSFCH is present or not in a slot) in a slot.
We provide the Text Proposal, to capture TBS determination procedures for section 8.1.3.2 of TS 38.214, as following:
------------------------------   Start of Text Proposal for TS 38.214----------------------------------------
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
8.1.3.2	Transport block size determination
The UE shall first determine the number of REs (NRE) within the slot.
For the PSSCH assigned by a SCI format 0-1 and SCI format 0-2, if Table 5.1.3.1-2 is used and , or a table other than Table 5.1.3.1-2 is used and , the UE shall first determine the TBS as specified below:
1)	The UE shall first determine the number of REs (within the slot. 
-	A UE first determines the number of REs in i-th subchannel (), where and  is the total number of allocated subchannels for the UE by
-	, where is the number of subcarriers in a physical resource block, ,  is determined by the higher layer parameter lengthSLsymbols excluding the OFDM symbol duplicated in the first OFDM symbol as described in clauses 8.3.1.5 of [4, TS 38.213] and the last OFDM symbol configured for sidelink within the slot, is determined according to Table 8.1.3.2-1,  is the number of REs for PSSCH DM-RS in the i-th subchannel as indicated by SCI format 0-1 or higher layer parameter TimePatternPsschDmrs, and  is the overhead configured by higher layer parameter xSlOverhead. If the xSlOverhead is not configured, the  is set to 0. 
· A UE determines the total number of REs allocated for PSSCH by ), where  is the number of REs allocated for PSCCH and PSCCH DM-RS, and  are determined by higher layer parameter timeResourcePSCCH and frequencyResourcePSCCH respectively,  is the total number of allocated subchannels for the UE, and  is the overhead for 2nd-stage SCI, where , , , ,  are defined according to subclause 8.4.4 of [5, TS 38.212], , where  are provided by higher layer parameter betaOffsets-2ndSCI.
2)	Next, proceed with steps 2-4 as defined in subclause 5.1.3.2.
Table 8.1.3.2-1: value of PSFCH overhead as determined by higher layer parameter periodPSFCHresource
	periodPSFCHresource
	

	0
	0

	1
	3

	2
	2

	4
	1



---------------------------------- < Unchanged parts are omitted > -----------------------------------------
------------------------------------------ End of Text Proposal -----------------------------------------------
Without the proposed changes, TBS cannot be determined.
Initialization of the scrambling sequence generators
Initialization of the scrambling sequence for PSCCH
For LTE-V2X PSCCH, the initial value of the scrambling sequence has been defined as:

For NR PDCCH, the initial value of the scrambling sequence are generated as following, according to TS 38.211[1]:
		[image: ]
where
-	for a UE-specific search space as defined in clause 10 of [5, TS 38.213], [image: ] equals the higher-layer parameter pdcch-DMRS-ScramblingID if configured,
-	 otherwise
and where 
-	[image: ] is given by the C-RNTI for a PDCCH in a UE-specific search space if the higher-layer parameter pdcch-DMRS-ScramblingID is configured, and
-	[image: ] otherwise.


For the PSCCH, the receiver UE has no prior information except some common configuration parameters. So it is suitable to reuse the initial value of the scrambling sequence of LTE-V PSCCH for that of NR-V PSCCH, i.e. 1st-stage SCI. Since the cell ID is up to 1007 in NR Uu link, a value larger than 1007 can be used for NR SL to differentiate from the NR Uu link, e.g. 1010. The SLSS ID cannot be used since the UE-type synchronization (associated with the SLSS ID) may not be available when GNSS or gNB/eNB synchronization source is applied. 
Proposal 4: For PSCCH, the initial value of the scrambling sequence is given by:

[bookmark: _Toc454818125][bookmark: _Toc29230445]------------------------------   Start of Text Proposal for TS 38.211----------------------------------------
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
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 c(i) is given by clause 5.2.1. The scrambling sequence generator shall be initialized with 
 = 
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
------------------------------------------ End of Text Proposal -----------------------------------------------
Without proposed changes, the scrambling sequence generator for PSCCH cannot be initialized.
Initialization of the scrambling sequence for PSSCH
For 2nd-stage SCI on PSSCH
As agreed in RAN1#98bis (copied below), the 2nd-stage SCI on PSSCH and data on PSSCH are separately scrambled：
· The 2nd stage SCI is carried within the resource of the corresponding PSSCH.
· Scrambling operation for the 2nd stage SCI is applied separately with PSSCH
The scrambling of PUCCH format 3 and 4 of NR Uu link is as follows, according to TS 38.211, which is not suitable to be reused.
	6.3.2.6	PUCCH formats 3 and 4
6.3.2.6.1	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

-	 equals the higher-layer parameter dataScramblingIdentityPUSCH if configured,
-	 otherwise
and  is given by the C-RNTI.


The simplest way is to refer to the LTE-V2X design with some necessary modification as:


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 5: For the 2nd- stage SCI,  the initial value of the scrambling sequence is given by:


where the quantity  equals the decimal representation of CRC on the first stage on PSCCH associated with the PSSCH according to  with  and  given by clause 7.3.2 in TS 38.212.
For data on PSSCH
For reference, LTE-V2X PSSCH is scrambled as following: 
	9.3 Physical Sidelink Shared Channel
[bookmark: _Toc454818119]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 simplest way is to reuse the LTE-V2X PSSCH design with some necessary modification as:


where  is the slot number within a frame, and the quantity  equals the decimal representation of CRC on the second stage SCI in the PSSCH associated with the data on the PSSCH according to  with  and  given by clause 7.3.2 in [TS 38.212].
Proposal 6: For the data on the PSSCH, the initial value of the scrambling sequence is given by:


where  is the slot number within a frame, and the quantity  equals the decimal representation of CRC on the second stage SCI in PSSCH associated with the data on the PSSCH according to  with  and  given by clause 7.3.2 in TS 38.212.
We provide the Text Proposal, to capture scrambling sequence initial value for PSSCH in section 8.3.2.1 of TS 38.211, as following:
[bookmark: _Toc29230438]------------------------------   Start of Text Proposal for TS 38.211----------------------------------------
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
8.3.1	Physical sidelink shared channel
[bookmark: _Toc11324540][bookmark: _Toc29230439]8.3.1.1	Scrambling
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
where the scrambling sequence  is given by clause 5.2.1 and
-	for 
-	
-	The scrambling sequence generator shall be initialized with

where the quantity  equals the decimal representation of CRC on the 1st-stage SCI on PSCCH associated with the PSSCH according to  with  and  given by clause 7.3.2 in [TS 38.212].
-	for 
-	
-	The scrambling sequence generator shall be initialized with

where  is the slot number within a frame, and the quantity  equals the decimal representation of CRC of the 2nd-stage SCI on PSSCH associated with the data on the PSSCH according to  with  and  given by clause 7.3.2 in [TS 38.212]. 

------------------------------   Start of Text Proposal for TS 38.211----------------------------------------
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
Without proposed changes, the scrambling sequence generator for PSSCH including 2nd-stage SCI cannot be initialized.
Remaining details on PSSCH DMRS
Time domain pattern
The following agreements were made in RAN1#99 [10]:
· For Rel-16, (normal CP)
· Support 7, 8, 9,…, 14 symbols in a slot without SL-SSB for SL operation
· Target reusing Uu DM-RS patterns for each of the symbol-length, with modifications as necessary
· No other additional spec impact is expected for supporting 7, 8, …, 13 
· # of DM-RS symbols
· 2, 3, 4
· For a dedicated carrier, only 14-symbol is mandatory
Following working assumptions were made in RAN1 #99 meeting [10] and email approval [99-NR-05]:
· The DM-RS patterns on slides 3-10 in R1-1913576 are supported 
· For 4-symbol DMRS with 12 symbol PSSCH except AGC symbol, no shift is used, like NR Uu. 
· This means that all the DM-RS patterns on slides 3-10 in R1-1913576 are supported
Following agreement was made by email approval [99-NR-08]:
· 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.
· 
NR Rel-16 does not support one DMRS symbol only in a slot. However, if the condition of “If PSSCH DMRS and PSCCH are mapped to the same OFDM symbol, then this mapping within a single sub-channel is only supported if higher layer parameter subchannelsize >= 20” is applied, that means in some cases, there will be only one DMRS pattern in a resource pool, which significantly degrades channel estimation performance. On the other hand, 2nd-stage SCI RE mapping is defined to start from the first PSSCH DRMS symbol, which is always the 1st symbol for PSSCH excluding AGC symbol based on current DMRS time domain pattern, so that 2nd-stage SCI can be decoded as soon as possible in a slot. When the restriction on subchannel size is applied, however, there will be cases that 2nd-stage SCI RE mapping starts from the last few symbols of a slot and results in decoding latency, which degrades NR V2X system performance to meet low-latency advanced V2X services. DRMS time domain patterns and 2nd-stage SCI RE mapping rule on DMRS symbol have been agreed in RAN1#99, 99-NR-05 and 99-NR-08, without any dependence on the subchannel size. 
Proposal 7: No conditions should be set to modify the current DRMS time domain patterns or 2nd-stage SCI RE mapping rule starting from first PSSCH DRMS symbol.
We provide the Text Proposal for section 8.2.2 of TS 38.214[4], as following:
------------------------------   Start of Text Proposal for TS 38.214----------------------------------------
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
8.2.2	PSSCH DM-RS transmission procedure
The UE selects the DM-RS time domain pattern out of the patterns configured using the higher layer parameter TimePatternPsschDmrs for the resource pool on which the PSSCH is to be transmitted. If more than one DM-RS time domain pattern is configured, the selected pattern is indicated by the “DMRS pattern” field in the SCI format 0-1 associated with the PSSCH transmission.
[ If PSSCH DMRS and PSCCH are mapped to the same OFDM symbol, then this mapping within a single sub-channel is only supported if higher layer parameter subchannelsize >= 20, i.e. the sub-channel size is at least 20 PRBs. ]
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
------------------------------------------ End of Text Proposal -----------------------------------------------
Without proposed changes, one-symbol PSSCH DMRS pattern and 2nd-stage SCI mapping rule needs be redefined to capture restriction on subchannel size for multiplexing PSCCH and PSSCH, and such definition will induce unacceptable latency to PSSCH in some cases.
Frequency domain OCC
It was agreed in RAN1 #99 meeting:
· 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. 
In last meeting, frequency domain OCC was agreed to randomize the PSCCH DM-RS in case of resource selection collision between different UEs. However, which OCC value should be down-selected from 2, 3 and 4 is not addressed. Taken into account the effect of randomization and system performance, 2 OCCs is a reasonable choice.
The reason to introduce the frequency domain OCC is to avoid the interference between different UEs when they select same resource. However, this might not happen frequently, a UE could exclude resources according to mode 2 sensing and resource selection procedure to reduce the probability of resource selection collision. On the other hand, too many OCCs would increase the complexity of UE implementation, where a UE has to blind decode all orthogonal codes and the signal processing load increases when larger bandwidth is allocated for PSSCH. Furthermore, more OCCs would shrink the range of timing between different UEs. This could cause the ambiguity of the timing and downgrade the performance of the system because the timing range is inversely proportional to the number of OCCs. Consequently, 2 OCCs is a good trade-off to balance the PSCCH randomization, system performance and UE implementation complexity.
Proposal 8: One of the 2 frequency domain OCCs is randomly selected by the Tx UE to apply to PSCCH DMRS. 
We provide the Text Proposal for section 8.4.3 of TS 38.211 as below:
------------------------------   Start of Text Proposal for TS 38.211----------------------------------------
---------------------------------- < Unchanged parts are 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 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.
The orthogonal sequence  is given by Table 8.4.1.3.2-1 where  is the index of the orthogonal sequence randomly selected by a UE.
Table 8.4.1.3.2-1: Orthogonal sequences for PSCCH DMRS. 
	
	
	
	

	0
	+1
	+1
	+1

	1 (even PRB index)
	+1
	-1
	+1

	1 (odd PRB index)
	-1
	+1
	-1



---------------------------------- < Unchanged parts are omitted > -----------------------------------------
------------------------------------------ End of Text Proposal -----------------------------------------------
Remaining details on PSFCH sequence
Cyclic shift determination for PSFCH sequence
According to TS 38.211[1], the UE determines values  and  for computing a value of cyclic shift , where   is the initial cyclic shift of different cyclic shift pairs in one PRB, and  is a phase offset to map the ACK or NACK information for a UE. However, there is no definition about   and  in TS 38.213.
In order to simplify the design of , the mapping of values for one HARQ-ACK information bit to sequences for PUCCH format 0 can be reused for PSFCH sequence as shown in Table 1, corresponding to Table 9.2.3-3 in TS 38.213. In order to get the maximum distance in phase domain between two PSFCH sequence in one PRB, the  cyclic shift pairs for PSFCH should be uniformly distributed in the range of , the phase gap between two PSFCH sequence is . The initial cyclic shift  will be determined by the phase gap and the cyclic shift pair index k as  , where is the number of subcarriers in a physical resource block.
Table 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
	
	



Proposal 9:  for one HARQ-ACK information bit to sequences for PUCCH format 0 can be reused in PSFCH.
Proposal 10: the initial cyclic shift  for UE with member ID  is given by 



We provide the Text Proposal for section 16.3 of TS 38.213, as following:
------------------------------   Start of Text Proposal for TS 38.213----------------------------------------
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
16.3		UE procedure for reporting HARQ-ACK on sidelink.
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
A UE determines an index of a PSFCH resource for a PSFCH transmission in response to a PSSCH reception, using a sequence associated with the resource pool [4, TS 38.211], as  where  is a physical layer source ID provided by SCI format 0-2 [5, TS 38.212] scheduling the PSSCH reception,  is zero or  is the identity of the UE receiving the PSSCH as indicated by higher layers.
A UE determines a  valueand , 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, where  is determined from the value of one HARQ-ACK information bit as in Table 9.2.3-3, and  is given by



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


---------------------------------- < Unchanged parts are omitted > -----------------------------------------
------------------------------------------ End of Text Proposal -----------------------------------------------
Without the proposed changes, the specification is broken without the definition of   and  for cyclic shift determination for PSFCH sequence
Cyclic shift hopping
According to TS 38.211[1], the cyclic shift hopping is defined as following in 38.211: 
	[bookmark: _Toc11324485]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 subclause 6.4.1.3.3.1

-	 except for PUCCH format 0 when it depends on the information to be transmitted according to subclause 9.2 of [5, TS 38.213].

The function  is given by
	



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


Cyclic shift hopping reduces the possibility of interference among codes, particularly when the system is loaded. It would be beneficial to include for PSFCH also, taken from PUCCH. The value of  of NR Uu needs be modified for NR-V2X, which can reuse the method defined for sidelink RS, i.e., determined by CRC of associated physical channel, in this case,  of PSFCH can be determined by the CRC of associated PSSCH.
Proposal 11: for the cyclic shift value of PSFCH sequence



The function  is given by
	


Where the pseudo-random sequence generator shall be initialized with, where  is the CRC of the associated PSSCH.
We provide the Text Proposal for section 8.3.4 of TS 38.211, as following:
------------------------------   Start of Text Proposal for TS 38.211----------------------------------------
8.3.4 Physical sidelink feedback channel
[bookmark: _Toc29230454]8.3.4.1	General
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
8.3.4.2	Cyclic shift hopping
Cyclic shift hopping is performed according to clause 6.3.2.2.2 except following changes:
-	 PUCCH is replaced by PSFCH.
	-	 is given by [5, TS 38.213] for PSFCH format 0.
-	, where  is the CRC of associated PSSCH.

Time and frequency resource indication value for NR V2X
In subclause 8.3.1.1 of TS 38.212 [2], the following is provided in SCI format 0-1:
· 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].
However, the determination for exact set of slots and sub-channels for associated PSSCH, according to the “frequency resource assignment” field and “time resource assignment” field as indicated in SCI format 0-1 is not defined. In LTE-V, "Frequency resource location of the initial transmission and retransmission" field in the SCI format 1 is equal to resource indication value (RIV) corresponding to a starting sub-channel index and a length in terms of contiguously allocated sub-channels. Similarly, RIV can be reused in NR. 
[bookmark: _Ref30515022]Frequency RIV (FRIV)
In LTE-V, a RIV was defined in [11] as following:
"Frequency resource location of the initial transmission and retransmission" field in the SCI format 1 is equal to resource indication value (RIV) corresponding to a starting sub-channel index () and a length in terms of contiguously allocated sub-channels ( 1). The resource indication value is defined by
if  then

else 
  
where  is the total number of sub-channels in the pool determined by higher layer parameter numSubchannel.
When the value of the higher layer parameter maxNumResource is configured to 2, LTE-V RIVcan be reused for frequency RIV for NR V2X as following:
if  then
                                                                                 (1-1)
else 
                                      (1-2)
where  is the total number of sub-channels in the resource pool,  is the starting sub-channel index for allocated frequency resource with a length in terms of contiguously allocated sub-channels. Take  as an example for illustration purpose, in this case, equation (1-1) and (1-2) are used to determine the FRIV as shown in Table 2, where the results of equation (1-1) and (1-2) are marked as red and blue, respectively. 
[bookmark: _Ref30440251][bookmark: _Ref30498204]Table 2. FRIV for indication of one frequency resource with   and 
[image: ]
The column and row index of a FRIV as shown in Table 2 corresponds to  and . For example, a RIV equal to 26 corresponds to  and ; In this case, the range for FRIV is defined by. A FRIV is ranged between  for , as shown in Table 2.
Proposal 12: When higher layer parameter maxNumResource is configured to 2, the value of frequency resource assignment in SCI format 0-1 is equal to the frequency RIV defined as:
if  then
 
else 
 
When the value of the higher layer parameter maxNumResource is configured to 3, i.e. “Frequency resource assignment” in SCI format 0-1 can indicate two frequency resources with two starting sub-channel indexes denoted as  and  with a length in terms of contiguously allocated sub-channels. Same principle of FRIV indicating one frequency resource can apply here under common requirements: a RIV can represent both starting subchannel index for the 1st and 2nd PSSCH resource (denoted as   and  resp.), as well as length of subchanels allocated for the PSSCH (denoted as ), and it is in the range, i.e. any value of a RIV is always smaller than the total number of code-points for a given total number of sub-channels  in a resource pool. The FRIV for NR V2X can be defined as follows:
if (  then 
      (1-3)
else
  (1-4)
Take  as an example for illustration purpose as well, equation (1-3) and (1-4) are used to determine the FRIV as shown in Table 3, where the results of equation (1-3) and (1-4) are marked as red and blue, respectively. 
[bookmark: _Ref30441888]Table 3. RIV for indication of two frequency resources with and  and length  of both.
[image: ]
The column and row index of a FRIV value as shown in  Table 3 corresponds to the combined starting sub-channel index  for  and  and . For example, a FRIV value equal to 135 corresponds to combined starting sub-channel index  for  and  is 4 and , where  and . In this case, for each , the number of code-points for each  and  is , and the number of code-points for the combination of the  and  is . The total number of the code-points  for . The range for FRIV is defined by. A FRIV is in the range  for , as shown in Table 3.
Proposal 13: When higher layer parameter maxNumResource is configured to 3, the value of frequency resource assignment in SCI format 0-1 is equal to the frequency RIV defined as:
if (  then
 FR
else
F
Time RIV (TRIV)
Similar with the frequency resource indication in section 2.5.1, time resource indication in LTE-V2X can only be reused when higher layer parameter maxNumResource is configured to 2, a new scheme which can indicate two time gaps among the three resources is needed for NR-V2X when maxNumResource is configured to 3, in this case, FRIV formula for indicating one frequency resource with starting sub-channel index and length of allocated sub-channel(s) can be reused to indicate the two time gaps.  
“Time resource assignment” field in the SCI format 0-1 is equal to time resource indication value (TRIV) corresponding to the at most two time gaps  and  among the up to three resources.
if there is only one resource indicated

elseif there is two resources indicated 
, 
else
If ⌊/2⌋ then

Else

where  is determined by the maximum time duration among the three resources, the value of  is equal to ,  and.
Proposal 14: When higher layer parameter maxNumResource is configured to 3, and there is three resources to be indicated, the value of time resource assignment in SCI format 0-1 is equal to the time RIV defined as:
if there is only one resource indicated

elseif there is two resources indicated 
, 
else
If ⌊/2⌋ then

Else

We provide the Text Proposal, to capture RIV definition for section 8.1.5 of TS 38.214, as following:
------------------------------   Start of Text Proposal for TS 38.214----------------------------------------
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
8.1.5	UE procedure for determining slots and resource blocks for PSSCH transmission associated with an SCI format 0-1
The set of slots and resource blocks for PSSCH transmission is determined by the resource used for the PSCCH transmission containing the associated SCI format 0-1, and fields "Frequency resource assignment", "Time resource assignment" of the associated SCI format 1 as described below.
-	If the higher layer parameter maxNumResource is equal to 2,
-	"Frequency resource assignment" field in the SCI format 0-1 is equal to frequency resource indication value (FRIV) corresponding to a starting sub-channel index () and a length in terms of contiguously allocated sub-channels (). The resource indication value is defined by
-	if ⌊/2⌋ then
-	
-	else
-	
where  is the total number of sub-channels in the pool determined by higher layer parameter numSubchannel.
-	"Time resource assignment" field in the SCI format 0-1 is equal to the time gap  between the two resources. If there is only one resource indicated, the value of this field is set to zero.
-	If higher layer parameter maxNumResource is equal to 3,
-	"Frequency resource assignment" field in the SCI format 0-1 is equal to frequency resource indication value (FRIV) corresponding to the first sub-channel index  and the second sub-channel index , and a length in terms of contiguously allocated sub-channels (). The resource indication value is defined by:
-	if (   then 
-	
-	else
-	
-	"Time resource assignment" field in the SCI format 0-1 is equal to time resource indication value (TRIV) corresponding to two time gaps   and  among the three resources.
-	if there is only one resource indicated
-	
-	elseif there is two resources indicated 
-	, 
-	else
-	If ⌊/2⌋ then
-	
-	else
-	
where , ,  and
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
------------------------------------------ End of Text Proposal -----------------------------------------------
Without proposed changes, the RIV is missing and a UE cannot understand what the value indicated in SCI format 0_1 or DCI format 3_0 corresponds to which exact time and frequency resources.
Remaining details on SCI format 0-1 
2nd-stage SCI format
According to RAN1#99 agreement:
· 1st SCI includes at least 
· 2nd SCI format (e.g. information on the size of 2nd SCI)
The 2nd-stage SCI format field in SCI format 0-1 is to provide information on size of 2nd-stage SCI when there are different sizes of SCI format 0-2. This can save unnecessary control signaling bits for different types of transmission. Since “HARQ Process ID”, “New data indicator”, “Redundancy version”, “Source ID” and “Destination ID” are needed for all cases, the only main difference is that only groupcast type-1 requires “Zone ID” and “Communication range requirement” information of which total size is at least 12 + 4 = 16 bits. This difference is already reflected in section 8.4.1.1 of TS 38.212 [2] as follows：
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]
Although “CSI request” is needed for unicast only, it is just one bit length which can be set to value 0 for non-unicast transmission, and there is no need to introduce another one bit (since 1st-stage SCI bit is expensive) in SCI format 0-1 to indicate whether or not to have this “SCI request” field in SCI format 0-2. There are already up to 4 reserved bits in SCI format 0-1 to accommodate new formats of 2nd-stage SCI for future releases, and therefore it is appropriate for 1 bit length for 2nd-stage SCI in Rel-16. 
Proposal 15: 1 bit length of “2nd-stage SCI format” field in SCI format 0-1 is needed to indicate that the associated SCI format 0-2 includes “Zone ID” and “Communication range requirement” fields which are required only for groupcast type-1 transmission.
See below for the combined TP for TS 38.212.
Without proposed changes, 2stage SCI format is not defined and a UE has to blindly decode the format of a 2nd-stage SCI.
Retransmission index
In LTE-V, retransmission index in LTE SCI format 1 is used to indicate to a sensing UE whether the received associated PSSCH is an initial transmission or retransmission. In case of missing of either one of them, the sensing UE can then still exclude resources reserved for both initial and retransmission. 
In NR V2X, channel sensing is carried on 1st-stage SCI, i.e.  SCI format 0-1 can indicate up to three resources, and in order to avoid the case that a sensing UE misses any of them, retransmission index can be used so that the sensing UE can be aware of all resources reserved for transmission including any missed. For this SCI format 0-1 needs to indicate backward and/or forward transmission via a 2-bit retransmission index which indicates which of the 3 transmissions is the current one. Details for mode 2 sensing procedures to reflect this can be seen in our companion paper [6].
Proposal 16: 2 bit retransmission index field is included in SCI format 0-1 for mode 2 sensing.
See below for the combined TP for TS 38.212.
Without proposed changes, a mode-2 UE missing at least one of resources indicated by SCI format 0-1cannot obtain the corresponding sensing results and therefore may result in resource selection collision.
HARQ request
A working assumption was made in RAN1#98bis meeting [7]:
· 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.
The remaining issue is where the request for HARQ feedback is carried. 
Many companies have proposed mechanisms to improve sensing performance based on whether a reservation is for a HARQ feedback based retransmission or blind retransmission. The issue has been summarized in the mode 2 feature lead summary in RAN1 #99 meeting. The proposed solution for discussion for mode 2 resource allocation:
· Down-select one or more of the following in offline
· By implementation, a UE can monitor PSFCH in response to transmissions of other UEs and consider the corresponding reserved resources released
· RSRP thresholds configured per priority pair are also configured per HARQ type: blind or feedback based
· In this case, whether feedback is requested or not should be understood from the 1st stage SCI
· Priority in received SCI is adjusted per HARQ type: blind or feedback based
· In this case, whether feedback is requested or not should be understood from the 1st stage SCI
Since this field can be used for sensing purposes in order to distinguish between HARQ feedback based and non-HARQ feedback based retransmission, the HARQ request should be carried in SCI format 0-1, i.e. 1st -stage SCI. Details for mode 2 sensing can be seen in our companion paper [6].
Proposal 17: 1 bit HARQ request field is included in SCI format 0-1 to enable/disable corresponding HARQ feedback.
See below for the combined TP for TS 38.212. Without proposed changes, sidelink HARQ operation cannot be disabled by TX UE
Reserved bits
It is necessary that the reserved bits in SCI format 0-1 are not set to any particular value in Rel-16, as otherwise inter-operability problems will arise in the field. A reserved field should be always such that no UE of that release can make any assumption on its value, thus if/when the field is specified to one value in a later release, there is no backward compatibility issue.
Proposal 18: The reserved bits in SCI format 0-1 are not set to any particular value in Rel-16.
See below for the combined TP for TS 38.212.
Without proposed changes, future NR V2X releases cannot support backward compatibility.
Other editorial issues
Issue 1. The “Priority” field in LTE SCI format 1 was referred to 3GPP TS 23.285, "Technical Specification Group Services and System Aspects; Architecture enhancements for V2X services". Similar, the “Priority” field in NR SCI format 0-1, need be referred to 3GPP TS23.287, "Technical Specification Group Services and System Aspects; Architecture enhancements for 5G System (5GS) to support Vehicle-to-Everything (V2X) services". 
Issue 2. Beta offset indicator is provided by higher layer parameter betaOffsets-2ndSCI.
Issue 3. Cross-reference between specifications.
Proposal 19: Correct editorial issues for SCI format 0-1.
We provide the Text Proposal, to capture above mentioned changes on “2nd-stage SCI format”, “Retransmission index”, “HARQ request” and “Reserved” fields and  editorial issues in SCI format 1 for section 8.3.1.1 of TS 38.212[2], as following:
------------------------------   Start of Text Proposal for TS 38.212----------------------------------------
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
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 clause x.x.x5.4.3.3 of [67, TS 3823.214287].
-	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 clause 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 clause x.x.x of [6, TS 38.214].
-	Resource reservation period –  bits as defined in clause x.x.x of [6, TS 38.214], if higher parameter reserveResourceDifferentTB is configured; 0 bit otherwise.
-	Retransmission index – 2 bit as defined in clause x.x.x of [6, TS 38.214]
-	DMRS pattern – [x2] bits as defined in clause x.x.x8.4.1.1.2 of [64, TS 38.214211], if more than one DMRS patterns are configured by higher layer parameter TimePatternPsschDmrs; 0 bit otherwise.
-	2nd-stage SCI format – [x]1 bits as defined in clause x.x.x of [6, TS 38.214].
-	Beta_offset indicator – [2] bits as determined by higher layer parameter betaOffsets-2ndSCI.defined in clause x.x.x of [6, TS 38.214].
-	Number of DMRS port – 1 bit as defined in clause x.x.x8.4.1.1.2 of [64, TS 38.214211].
-	Modulation and coding scheme – 5 bits as defined in clause x.x.x8.1.3 of [6, TS 38.214].
-	HARQ request – 1 bit as defined in clause x.x.x of [5, TS 38.213].
-	Reserved – [2 - 4] a number of bits as determined by higher layer parameter  numReservedBits[XXX], with value set to zero.
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
------------------------------------------ End of Text Proposal -----------------------------------------------
Remaining details on SCI format 0-2 
CRC bits for SCI format 0-2
24 bits CRC was used for DCI in NR, and fewer bits of CRC can be used for UCI depending on UCI payload. However, unlike UCI on PUSCH where UCI has no role of decoding PDSCH or PUSCH, 2nd-stage SCI is used for decoding of PSSCH. Reliability of 2nd-stage SCI must be guaranteed, otherwise, wrong decoding of 2nd-stage SCI results in HARQ combination failures since HARQ processing ID, NDI and RV are carried in 2nd-stage SCI. This is why NR V2X adopted a fixed QPSK for 2nd-stage SCI and the same modulation symbol is mapped to the two layers. In fact, 1st-stage SCI and 2nd-stage SCI are jointly used for decoding of PSSCH, similarly as DCI for decoding of PDSCH, and therefore 24 bits should be used for both 1st-stage SCI and 2nd-stage SCI.  
Proposal 20: The number of CRC bits for SCI format 0-2 is 24.
In addition, an editorial correction on “decoted’ to “denoted” for the number of coded modulation symbols for 2nd-stage SCI transmission .
We provide the Text Proposal for section 8.4.4 of TS 38.212[2], as given in Annex 4.6
------------------------------   Start of Text Proposal for TS 38.212----------------------------------------
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
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, decoteddenoted 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]24 bits. 
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
------------------------------------------ End of Text Proposal -----------------------------------------------
Modulation for PSSCH
In TS 38.211[1], for , where .For 2-layer PSSCH transmission, i.e.  , the duplication of 2nd-stage SCI bits has already been handled in the process of scrambling operation in TS 38.211, there is no need to duplicate the 2nd-stage SCI modulation symbols in the process of modulation operation., i.e. .
Proposal 21: For 2-layer PSSCH transmission, duplication of 2nd-stage SCI bits is already handled in the process of scrambling, and therefore no duplication should be performed in the process of modulation.
We provide the Text Proposal for section 8.3.1.2 of TS 38.211 as following:
------------------------------   Start of Text Proposal for TS 38.211----------------------------------------
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
Modulation for  shall be done using QPSK as described in clause 5.1 such that each pair of bits  results in  QPSK symbols,  for  and  for , where .
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
------------------------------------------ End of Text Proposal -----------------------------------------------
Without proposed changes, there will be four copies of 2nd-stage SCI bits for 2 layer transmission.  
AGC
Following agreement was made in RAN1 #99:
· For AGC purposes, 
· 1st SL symbol in a slot is a copy of 2nd SL symbol of the slot.
In current TS 38.211, the 2nd symbol of PSSCH is always copied onto the 1st symbol, which is only true when there is PSSCH transmitted on the 2nd symbol of a sidelink transmission. There will be cases that only PSCCH is transmitted on the 2nd symbol of a sidelink transmission, when the number of PRBs configured PSCCH is same as that for subchannel size in a resource pool and a UE is allocated one subchannel for PSCCH/PSSCH transmission. In addition, the OFDM symbol duplication is applied to sidelink signals if present in the 2nd SL symbol, e.g. PT-RS and CSI-RS, which are not reflected in current TS 38.211
Proposal 22: For AGC purpose, REs in the 1st SL symbols are copied from REs for PSCCH, PSCCH DRMS, PSSCH(if present) as well as PSSCH DMRS(if present), PT-RS(if present) and CSI-RS(if present) in the 2nd SL symbol.
We provide the Text Proposals to reflect AGC operation for as following:
TP for section 8.2.1 of TS 38.211:
[bookmark: _Toc11324433][bookmark: _Toc29230427]------------------------------   Start of Text Proposal for TS 38.211----------------------------------------
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
8.2.1	General
The OFDM symbol immediately following the last symbol used for PSSCH, PSFCH, or S-SSB serves as a guard symbol. 
The first OFDM symbol used for sidelink transmission, except for PSBCH, is formed by duplicating the second symbol used for sidelink transmission.
The first OFDM symbol of a PSSCH and its associated PSCCH is duplicated as described in clause 8.3.2.3 and in clause 8.3.3.3. The first OFDM symbol of a PSFCH is duplicated as described in clause 8.3.4.2.2
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
------------------------------------------ End of Text Proposal -----------------------------------------------
TP for section 8.3.1.5 of TS 38.211:
------------------------------   Start of Text Proposal for TS 38.211----------------------------------------
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
8.3.1.5	Mapping to virtual resource blocks
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
If the first OFDM symbol used for PSSCH transmission is the second OFDM symbol used for sidelink transmission, tThe resource elements used for the PSSCH in the first OFDM symbol in the mapping operation above shall be duplicated in the OFDM symbol immediately preceding the first OFDM symbol in the mapping.
------------------------------   Start of Text Proposal for TS 38.211----------------------------------------
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
TP for section 8.4.1.1.2 of TS 38.211:
------------------------------   Start of Text Proposal for TS 38.211----------------------------------------
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
8.4.1.2.2	Mapping to virtual resource blocks
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
Table 8.4.1.2.2-1: The parameter  .
	DM-RS antenna port


	

	
	DM-RS Configuration type 1
	[DM-RS Configuration type 2]

	
	resourceElementOffset
	resourceElementOffset

	
	offset00
	offset01
	offset10
	offset11
	offset00
	offset01
	offset10
	offset11

	0
	0
	2
	6
	8
	0
	1
	6
	7

	1
	2
	4
	8
	10
	1
	6
	7
	0



If the first OFDM symbol used for PT-RS transmission is the second OFDM symbol used for sidelink transmission, the resource elements used for PTRS in the first OFDM symbol in the mapping operation above shall be duplicated in the OFDM symbol immediately preceding the first OFDM symbol in the mapping.
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
------------------------------------------ End of Text Proposal -----------------------------------------------
TP for section 8.4.1.5.3 of TS 38.211
------------------------------   Start of Text Proposal for TS 38.211----------------------------------------
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
8.4.1.5.3	Mapping to physical resources
Mapping to resource elements shall be done according to clause 7.4.1.5.3 with the following exceptions:
-	only 1 and 2 antenna ports are supported, X∈{1,2};
-	only density ρ=1 is supported;
-	zero-power CSI-RS is not supported;
If the first OFDM symbol used for CSI-RS transmission is the second OFDM symbol used for sidelink transmission, the resource elements used for CSI-RS in the first OFDM symbol in the mapping operation above shall be duplicated in the OFDM symbol immediately preceding the first OFDM symbol in the mapping.
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
------------------------------------------ End of Text Proposal -----------------------------------------------
Without above proposed changes, the OFDM symbol duplication for AGC is performed not according to the RAN1 agreement in some cases. 
Other issues
PSSCH mapping to VRBs 
In current TS 38.211[1], amplitude scaling factor should be  , similar to PUSCH mapping where notation of   is used.
[bookmark: _Toc11324544][bookmark: _Toc29230443]We provide the Text Proposal to reflect editorial changes for section 8.3.1.5 for TS 38.211 as following:------------------------------   Start of Text Proposal for TS 38.211----------------------------------------
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
8.3.1.5	Mapping to virtual resource blocks
For each of the antenna ports used for transmission of the PSSCH, the block of complex-valued symbols  shall be multiplied with the amplitude scaling factor   in order to conform to the transmit power specified in [5, TS 38.213] and mapped to resource elements  in the virtual resource blocks assigned for transmission, where  is the first subcarrier in the lowest-numbered virtual resource block assigned for transmission, and meeting all of the following criteria: 
-	they are in the virtual resource blocks assigned for transmission;
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, CSI-RS, or PSCCH;
The mapping operation shall be done in two steps:
-	first, the complex-valued symbols corresponding to the bit for the 2nd-stage SCI in increasing order of first the index  over the assigned virtual resource blocks and then the index , starting froma the first PSSCH symbol carrying an associated DM-RS;
-	secondly, the complex-valued modulation symbols not corresponding to the 2nd -stage SCI shall be in in increasing order of first the index  over the assigned virtual resource blocks, and then the index  with the starting position given by [6, TS 38.214]. Resource elements used for 2nd-stage SCI in the first step shall not be used for mapping in this step.
[bookmark: _Hlk26193790]The resource elements used for the PSSCH in the first OFDM symbol in the mapping operation above shall be duplicated in the OFDM symbol immediately preceding the first OFDM symbol in the mapping.
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
------------------------------------------ End of Text Proposal -----------------------------------------------
PT-RS procedure
In TS 38.214.SL PT-RS transmission and reception procedures are mostly reused Uu PT-RS, where resourceElementOffset should also be replaced by resourceElementOffset-SL.
[bookmark: _Toc29673247][bookmark: _Toc29673388][bookmark: _Toc29674381]We provide the Text Proposal to reflect editorial changes for section 8.2.3 for TS 38.214 as following:------------------------------   Start of Text Proposal for TS 38.214----------------------------------------
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
8.2.3	PT-RS transmission procedure
Transmission of PT-RS is only supported in FR2.
The UE PT-RS transmission procedure specified in section 6.2.3.1 applies for derivation of the PT-RS parameters LPT-RS and, KPT-RS  and for determination of PT-RS presence, with the following changes:
-	timeDensity, and frequencyDensity and resourceElementOffset in PTRS-UplinkConfig are replaced by timeDensity-SL, and frequencyDensity-SL and resourceElementOffset-SL respectively;
-	the number of antenna ports is the same as the number of DMRS antenna ports and the association between a PT-RS antenna port and a DMRS antenna port is fixed.
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
------------------------------------------ End of Text Proposal -----------------------------------------------
And TP for section 8.4.3 for TS 38.214 as following:
------------------------------   Start of Text Proposal for TS 38.214----------------------------------------
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
8.4.3	PT-RS reception procedure
Reception of PT-RS is only supported in FR2.
The UE PT-RS reception procedure specified in section 5.1.6.3 applies for derivation of the PT-RS parameters LPT-RS and KPT-RS and for determination of PT-RS presence, with the following changes:
-	timeDensity, and frequencyDensity and resourceElementOffset in PTRS-DownlinkConfig are replaced by timeDensity-SL, and frequencyDensity-SL and resourceElementOffset-SL in [TBD] respectively, and [TBD] is (pre)configured per resource pool;
-	the number of antenna ports is the same as the number of PSSCH DMRS antenna ports and the association between a PT-RS antenna port and a PSSCH DMRS antenna port is fixed.
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
------------------------------------------ End of Text Proposal -----------------------------------------------
Rate Matching of 2nd-stage SCI

The number of coded bits of 2nd stage SCI is based on coding rate of PSSCH, i.e. reusing ACK multiplexing on PSSCH method, according to TS 38.212, where beta-offset, as indicated in 1st-stage SCI is used to adjust the coding rate of 2nd stage SCI. Since beta offset is configured by higher layers in a range [0, …, 31], there will be some configuration results in very low code rate of 2nd-stage SCI. For example, the minimum code rate of PSCCH is given by the configuration of 25 PRBs and 3 symbols, with the assumption that payload size of 1st-stage SCI is 74 bits including CRC (this may has a small variation since some fields are not yet confirmed with bit size), the code rate will be around 0.0. Given that 2nd-stage SCI is scheduled by 1st-stage SCI, it is not necessary to have a 2nd-stage SCI with code rate lower than that of 1st-stage SCI. Hence, with the assumption that payload size of 2nd-stage SCI is around 70 bits, with minimum code rate same as that of 1st-stage SCI, the coded bits, according to TS38.212, is determined to be less than 900. 
However, if we do not have 2nd-stage SCI restriction on coded bits, there can be very large number of coded bits, i.e. very low code rate, which is not necessary but resource wastage, e.g. if beta offset is configured to as 31, when MCS index = 0 is scheduled by 1st-stage SCI (i.e. QPSK, 120/1024). According to TS38.212 rate matching of 2nd-stage SCI, the coded bits of 2nd stage SCI is 70*31/(2*120/1024)=9259, which is too large, and results in excessive resource wastage. 

Observation 1: The code rate for 2nd stage SCI can become close to zero when beta offset is large, but its code rate should have a similar target as 1st stage SCI.
Proposal 23: The number of coded bits for 2nd stage SCI does not exceed 1024 bits.
We provide a Text proposal for section 8.4.4 of TS 38.212 below:
---------------------------------- Start of Text Proposal ---------------------------------
<Unchanged parts 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].
The number of coded bits of 2nd stage SCI shall not exceed 1024.
The input bit sequence to rate matching is , where  is the number of coded bits.
<Unchanged parts omitted>

Conclusions
In addition to the Text Proposals given, we propose:
Proposal 1: TBS determination for PSSCH is calculated on a per-subchannel basis instead of a per-PRB basis.
Proposal 2: The number of REs for PSCCH are excluded from the number of REs for the lowest-index sub-channel of the allocated sub-channel(s) for the PSSCH.
Proposal 3: TBS determination for allocated sub-channel(s) for PSSCH shall take into account all sidelink RSs (DMRS, CSI-RS and PTRS), 1st-stage SCI (PSCCH), 2nd-stage SCI, and number of PSSCH symbols (depends on whether PSFCH is present or not in a slot) in a slot.
Proposal 4: For PSCCH, the initial value of the scrambling sequence is given by:

Proposal 5: For the 2nd- stage SCI,  the initial value of the scrambling sequence is given by:


where the quantity  equals the decimal representation of CRC on the first stage on PSCCH associated with the PSSCH according to  with  and  given by clause 7.3.2 in TS 38.212
Proposal 6: For the data on the PSSCH, the initial value of the scrambling sequence is given by:


where  is the slot number within a frame, and the quantity  equals the decimal representation of CRC on the second stage SCI in PSCCH associated with the PSSCH according to  with  and  given by clause 7.3.2 in TS 38.212.
Proposal 7: No conditions should be set to modify the current DRMS time domain patterns or 2nd-stage SCI RE mapping rule starting from first PSSCH DRMS symbol.
Proposal 8: One of the 2 frequency domain OCCs is randomly selected by the Tx UE to apply to PSCCH DMRS. 
Proposal 9:  for one HARQ-ACK information bit to sequences for PUCCH format 0 can be reused in PSFCH.
Proposal 10: the initial cyclic shift  for UE with member ID  is given by 



Proposal 11: for the cyclic shift value of PSFCH sequence



The function  is given by
	


Where the pseudo-random sequence generator shall be initialized with, where  is the CRC of the associated PSSCH.
Proposal 12: When higher layer parameter maxNumResource is configured to 2, the value of frequency resource assignment in SCI format 0-1 is equal to the frequency RIV defined as:
if  then
 
else 
 
Proposal 13: When higher layer parameter maxNumResource is configured to 3, the value of frequency resource assignment in SCI format 0-1 is equal to the frequency RIV defined as:
if (  then
 FR
else
F
Proposal 14: When higher layer parameter maxNumResource is configured to 3, and there is three resources to be indicated, the value of time resource assignment in SCI format 0-1 is equal to the time RIV defined as:
if there is only one resource indicated

elseif there is two resources indicated 
, 
else
If ⌊/2⌋ then

Else

Proposal 15: 1 bit length of “2nd-stage SCI format” field in SCI format 0-1 is needed to indicate that the associated SCI format 0-2 includes “Zone ID” and “Communication range requirement” fields which are required only for groupcast type-1 transmission.
Proposal 16: 2 bit retransmission index field is included in SCI format 0-1 for mode 2 sensing.
Proposal 17: 1 bit HARQ request field is included in SCI format 0-1 to enable/disable corresponding HARQ feedback.
Proposal 18: The reserved bits in SCI format 0-1 are not set to any particular value in Rel-16.
Proposal 19: Correct editorial issues for SCI format 0-1.
Proposal 20: The number of CRC bits for SCI format 0-2 is 24.
Proposal 21: For 2-layer PSSCH transmission, duplication of 2nd-stage SCI bits is already handled in the process of scrambling, and therefore no duplication should be performed in the process of modulation.
Proposal 22: For AGC purpose, REs in the 1st SL symbols are copied from REs for PSCCH, PSCCH DRMS, PSSCH(if present) as well as PSSCH DMRS(if present), PT-RS(if present) and CSI-RS(if present) in the 2nd SL symbol.
Observation 1: The code rate for 2nd stage SCI can become close to zero when beta offset is large, but its code rate should have a similar target as 1st stage SCI.
[bookmark: _GoBack]Proposal 23: The number of coded bits for 2nd stage SCI does not exceed 1024 bits.
References
[bookmark: _Ref30605126]3GPP TS 38.211: "NR; Physical channels and modulation"
[bookmark: _Ref30433431]3GPP TS 38.212: "NR; Multiplexing and channel coding"
[bookmark: _Ref30601452]3GPP TS 38.213: "NR; Physical layer procedures for control"
[bookmark: _Ref30433416]3GPP TS 38.214: "NR; Physical layer procedures for data"
3GPP TS 38.215: "NR; Physical layer measurements"
[bookmark: _Ref30574398]R1-2000183, “Remaining details of sidelink resource allocation mode 2”, Huawei, HiSilicon, RAN1 #100-e, February, 2020.
[bookmark: _Ref30584195]Chairman’s Note 3GPP TSG RAN WG1 #98b, Chongqing, China, October, 2019.
[bookmark: _Ref31706740]R1-1911882, “Sidelink physical layer structure”, Huawei, HiSilicon, RAN1 #99, Reno, USA, November, 20219.
[bookmark: _Ref30597040]Chairman’s Note 3GPP TSG RAN WG1 #97, Reno, USA, May, 2019.
[bookmark: _Ref30599291]Chairman’s Note 3GPP TSG RAN WG1 #99, Reno, USA, November, 2019.
[bookmark: _Ref31743878]3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures"

image3.wmf
RNTI

n


image4.wmf
0

RNTI

=

n


image5.wmf
)

(

i

c


oleObject1.bin

image6.wmf
{

}

1023

,...,

1

,

0

ID

Î

n


oleObject2.bin

image7.wmf
(

)

X10

ini

1

tID

3

21010mod2

cn

=×+


oleObject3.bin

image8.wmf
(

)

X10

ini

1

tID

3

21010mod2

cn

=×+


oleObject4.bin

image9.wmf
)

1

(

),...,

0

(

bit

-

M

b

b


oleObject5.bin

image10.wmf
bit

M


oleObject6.bin

image11.wmf
510

2

2

9

PSSCH

ssf

14

X

ID

init

+

×

+

×

=

n

n

c


oleObject7.bin

image12.wmf
SA

ID

X

ID

n

n

=


oleObject8.bin

image13.wmf
å

-

=

-

-

×

=

1

0

1

X

ID

2

L

i

i

L

i

p

n


oleObject9.bin

image14.wmf
p


oleObject10.bin

image15.wmf
L


oleObject11.bin

image16.wmf
(

)

X1810

initIDs,f

31

221010mod2

cnn

m

=×+×+


oleObject12.bin

oleObject13.bin

image17.wmf
(

)

(

)

RB

0cscss,fsc

RB

sc

2

(,)mod

l

mmnnllN

N

m

p

a

¢

=+++


oleObject14.bin

image18.wmf
0

m


oleObject15.bin

image19.wmf
0

cs

=

m


oleObject16.bin

image20.wmf
)

,

(

c

cs

l

n

n


oleObject17.bin

image21.wmf
)

(

i

c


oleObject18.bin

image22.wmf
ID

init

n

c

=


oleObject19.bin

image23.wmf
ID

n


oleObject20.bin

oleObject21.bin

oleObject22.bin

image24.wmf
10

init

()mod2

X

ID

cn

=


oleObject23.bin

image25.wmf
X

ID

n


oleObject24.bin

image26.png
6

5
12

4
11
18

3
10
17
24

2
9
16
22
25

n N oo
0 NN~

S ~NOm
OCNANANRH




image27.png
0 12 3 45 6 7 8 9 10111213 1415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48
.49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84
.36 87 88 89 90 91 92 93 94 95 96 97 98 99 100101102103104105106107108109110

115116117118119120121122123124125126127128129130

.139 138137136135134133132131

.114113112111
B=




oleObject25.bin

oleObject26.bin

oleObject27.bin

oleObject28.bin

oleObject29.bin

oleObject30.bin

image1.wmf
(

)

31

ID

16

RNTI

init

2

mod

2

n

n

c

+

×

=


image2.wmf
{

}

65535

,...,

1

,

0

ID

Î

n


