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Introduction
In this contribution, we provide text proposals for NR V2X specifications regarding physical layer structure. Specifically, the included text proposals address PSCCH, second-stage control details, PSSCH DMRS and TB size determination, and PSBCH synchronization and DMRS sequence.
First-stage Control
This section includes text proposals to capture the missing feedback-request indicator in SCI 1-0 and to specify the PSCCH DMRS scaling factor.
Feedback Request Indicator
RAN1 made a working assumption [7] that SCI explicitly indicates whether HARQ feedback is requested for a given PSSCH transmission
Working assumption:
· For HARQ feedback in groupcast and unicast, when PSFCH resource is (pre-)configured in the resource pool,
· SCI explicitly indicates whether HARQ feedback is used or not for the corresponding PSSCH transmission.
The field is missing from the SCI format description in TS 38.212 [2].
[bookmark: _Toc32606915]Proposal 1: Adopt the following TP to include the feedback request indicator in the SCI format in TS 38.212.
----------------------------------------------------begin text proposal for 38.212----------------------------------------------------
8.3.1.1	SCI format 0-1
SCI format 0-1 is used for the scheduling of PSSCH and 2nd-stage-SCI on PSSCH 
The following information is transmitted by means of the SCI format 0-1:
<<<unchanged text omitted>>>
-	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].
-	Feedback request indicator – 1 bit if the higher layer parameter periodPSFCHresource is configured to a value other than 0.
-----------------------------------------------------end text proposal for 38.212-----------------------------------------------------
PSCCH Power Scaling Factor
The power scaling factor for PSCCH DMRS is not defined. RAN1 did not agree to boost PSCCH DMRS power compared to PSCCH. Therefore, the DMRS scaling factor should be set to 1.
[bookmark: _Toc32606916]Proposal 2: Adopt the following text proposal specifying the PSCCH DMRS scaling factor in TS 38.213.
----------------------------------------------------begin text proposal for 38.213----------------------------------------------------
16.2.2	PSCCH
TBDThe DM-RS scaling factor  specified in clause 8.4.1.2.2 of [4, TS 38.211] is given by .
-----------------------------------------------------end text proposal for 38.213-----------------------------------------------------
Second-Stage Control
CRC Length
RAN1 agreed to use PDCCH polar coding for 2nd stage SCI [6]:
Conclusion:
· If two-stage SCI is supported, the following details are used.
· Information related to channel sensing is carried on 1st-stage.
· 2nd-stage is decoded by using PSSCH DMRS.
· Polar coding used for PDCCH is applied to 2nd-stage
· Payload size for 1st-stage in two-stage SCI case is the same for unicast, groupcast, and broadcast in a resource pool.
· After decoding the 1st-stage, the receiver does not need to perform blind decoding of 2nd-stage. 
· FFS other details
· Companies are encouraged to perform analysis (e.g., flexibility, complexity, forward compatibility, overhead, spec impact, latency, robustness, reliability, etc.)/evaluations with details of the SCI contents comparing single-stage vs. two-stage SCI. Aim to conclude in RAN1#98
The CRC length and polynomial are an integral part of the PDCCH polar coding chain, which was designed around the CRC of length 24 bits using the  polynomial.
[bookmark: _Ref32595193][bookmark: _Toc32606917]Proposal 3: Adopt the following text proposal capturing the CRC length for 2nd stage control in TS 38.212.
----------------------------------------------------begin text proposal for 38.212----------------------------------------------------
8.4.4 Rate Matching
<<<unchanged text omitted>>>
-	 is the number of CRC bits for SCI format 0-2, which is [xxx]24 bits. 

-----------------------------------------------------end text proposal for 38.212-----------------------------------------------------
[bookmark: _Ref32599499]Number of Modulation Symbols
As will be discussed in Section 4.1, 2nd-stage control overhead could be large and should be accounted for in TBS determination. This would cause a cyclic dependency between TBS determination and calculating the number of resource elements for 2nd-stage control.
The equation for determining the number of modulation symbols for 2nd-stage SCI is mostly reused from the UCI resource determination equation. However, there are some differences between 2nd-stage SCI and UCI:
· 2nd-stage SCI will always use QPSK regardless of the SL-SCH modulation, whereas UCI always uses the same modulation order as SL-SCH.
· 2nd-stage modulation symbols are duplicated across both layers when SL-SCH is mapped to two layers, whereas UCI is rate-matched and mapped to the same number of layers as SL-SCH.
Those differences between 2nd-stage SCI and UCI will cause the equation in TS 38.212 to provide very high coding rates for 2nd-stage SCI. For example, when the using 64 QAM, R = 616/1024, 20 PRB allocation, and single layer, the effective coding rate for SCI2 will exceed 1.
In this section, we provide different partial text proposals addressing these issues individually and then group them into a single text proposal.
The intention of the ratio  is to approximate the spectral efficiency of SCH. However, the sum  does not actually provide the TBS of SCH since  includes the filler null bits and is not the number of information bits in a codeblock. For Base-graph 2, used for many of the smaller TB sizes, the proportion of shortened bits can be greater than 40%. This is a known issue that was discussed in [9].
Rather than replace  with , we propose to use the target SCH spectral efficiency  from MCS as a simpler approach that also resolves a circular dependency with SL-SCH TB size calculation as will be discussed in Section 4.1.
[bookmark: _Toc32606913]Observation 1: The following partial text proposal to prevent a circular dependency between TBS determination and 2nd-stage SCI resource determination.
------------------------------------------------begin partial text proposal for 38.212-----------------------------------------------
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 denoted as , is determined as follows:

where
<<<unchanged text omitted>>>
-	 is the -th code block size for SL-SCH of the PSSCH transmission.
-	 is the target code rate signalled by the MCS field in SCI format 0-1.
-	 is configured by higher layer parameter [SL-scaling].
-------------------------------------------------end partial text proposal for 38.212-------------------------------------------------

The second text proposal addresses the potential differences in the modulation order and layer mapping between 2nd-stage SCI and SL-SCH in order to maintain reasonable effective code rate for 2nd-stage SCI. Here, the number of SCI-2 modulation symbol is scaled by the number of SL-SCH layers and by ratio of the number of bits in SCL-SCH modulation order  to 2nd-stage SCI modulation order (QPSK, 2).
[bookmark: _Toc32606914]Observation 2: The following partial text proposal accounting for the difference in modulation order and layer mapping between 2nd-stage SCI and SL-SCI.
------------------------------------------------begin partial text proposal for 38.212-----------------------------------------------
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 denoted as , is determined as follows:

where
-	 is the number of layers used to transmit SL-SCH.
-	 is the number of bits in an SL-SCH modulation symbol.
-------------------------------------------------end partial text proposal for 38.212-------------------------------------------------

Finally, an overall text proposal combing the proposals related to the 2nd-stage SCI rate-matching equation is provided for clarity.
[bookmark: _Toc32606918]Proposal 4: Adopt the following text proposal on 2nd-stage SCI rate-matching in TS 38.212.
----------------------------------------------------begin text proposal for 38.212----------------------------------------------------
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 denoted as , is determined as follows:

where
-	 is the number of the SCI format 0-2 bits 
-	 is the number of CRC bits for SCI format 0-2, which is [xxx]24 bits. 
<<<unchanged text omitted>>>
-	 is the -th code block size for SL-SCH of the PSSCH transmission.
-	 is the target code rate signalled by the MCS field in SCI format 0-1.
-	 is configured by higher layer parameter [SL-scaling].
-----------------------------------------------------end text proposal for 38.212-----------------------------------------------------
Bit-Scrambling Procedure
The bit scrambling pseudocode has a bug leading to a discontinuous sequence being used for 2nd-stage control when SL-SCH is mapped to two layers. In such a case, the resulting scrambled sequence is

instead of 

This can be addressed by accounting for placeholder bits when indexing into the scrambling sequence. Since the index into the scrambling sequence is already adjusted by , this variable can also be used to account for the placeholder bits and resolve the issue.
[bookmark: _Toc32606919]Proposal 5: Adopt the following text proposal to fix the discontinuity in the 2nd-stage scrambling sequence in TS 38.211.
----------------------------------------------------begin text proposal for 38.211----------------------------------------------------
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 
set 
while 
if 	// SCI placeholder bits
 

else
	 
end if 
i = i + 1
end while
where the scrambling sequence  is given by clause 5.2.1 and
-	for 
-	 
-	The scrambling sequence generator shall be initialized with

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

-----------------------------------------------------end text proposal for 38.211-----------------------------------------------------
Scrambling Seed
PUSCH and PDSCH scrambling sequences are initialized using RNTIs, which are 16 bits long, therefore we propose to also use 16 bits to initialize the 2nd-stage SCI scrambling sequence. Like other sequences in NR sidelink, those 16 bits are the least significant bits of the 1st-stage control CRC.
[bookmark: _Toc32606920]Proposal 6: Adopt the following proposal for initializing the 2nd-stage SCI scrambling sequence in TS 38.211.
----------------------------------------------------begin text proposal for 38.211----------------------------------------------------
8.3.1.1 Scrambling
<<<unchanged text omitted>>>
where the scrambling sequence  is given by clause 5.2.1 and
-	for 
-	
-	The scrambling sequence generator shall be initialized with

where  where the quantity  equals the decimal representation of CRC for the sidelink control information mapped to the PSCCH associated with the PSSCH according to  with  and  given by clause 7.3.2 in [TS 38.212].
-----------------------------------------------------end text proposal for 38.211-----------------------------------------------------
Modulation
The PSSCH modulation procedure in TS 38.211 maps the same 2nd-stage SCI modulation symbol to both layers when SL-SCH is mapped to two layers. However, this operation is already performed by the scrambling procedure where placeholder bits are replaced by prior 2nd-stage SCI bits. We provide a text proposal to remove this duplicate functionality.
[bookmark: _Toc32606921]Proposal 7: Adopt the following text proposal to remove redundant duplication of 2nd-stage SCI modulated symbols in TS 38.211.
----------------------------------------------------begin text proposal for 38.211----------------------------------------------------
8.3.1.2	Modulation
<<<unchanged text omitted>>>
Modulation for  shall be done as described in clause 5.1 such that each pair of bits  results in  QPSK symbols,  for  and  for , where . using QPSK where .
-----------------------------------------------------end text proposal for 38.211-----------------------------------------------------
SCI-2 Formats
RAN1 has agreed that some signaling fields are applicable to one cast type, but not another. For example, CSI reporting is only applicable to unicast transmissions and distance-based feedback is only applicable to groupcast [5][7][8]:
Agreement:
· For groupcast HARQ feedback, SCI explicitly indicates either Option 1 or Option 2 is to be used.
Agreements:
· 2nd stage SCI format for groupcast HARQ feedback option 1 and option 2. To down-select during the week:
· Option 1: The same 2nd stage SCI format is used for groupcast HARQ feedback option 1 and option 2.
· SCI indicator to indicate between groupcast Option 1 and groupcast Option 2 is in the 2nd-stage SCI.
· Option 2: Different 2nd stage SCI formats are used in groupcast HARQ feedback option 1 and option 2.
· 1st stage SCI indicates which format is used.
Working assumption:
· For unicast, the following CSI reporting is supported based on non-subband-based aperiodic CSI reporting mechanism assuming no more than 4-port:
· CQI
· RI
· PMI
· CSI reporting can be enabled and disabled by configuration.
· It is supported to configure a subset of the above metric for CSI reporting.
· There is no standalone RS transmission dedicated to CSI reporting in Rel-16
· NR sidelink CSI strives to reuse the CSI framework for NR Uu.
Discuss details during WI phase
Since SCI format 1-0 already includes an SCI-2 format indicator [2], it is simplest to provide different SCI-2 formats for the different cast type where each format includes only the fields relevant to that cast type.
In addition to providing the different formats, the text proposal introduces a new field “PSFCH overhead indicator” that is used in TBS determination as discussed and proposed in Section 4.1.
[bookmark: _Toc32606922]Proposal 8: Adopt the following text proposal providing different SCI-2 formats with appropriate fields for the different cast types in TS 38.212.
----------------------------------------------------begin text proposal for 38.212----------------------------------------------------
8.4.1.1	SCI format 0-2A
SCI format 0-2A is used for the decoding of PSSCH for broadcast.
The following information is transmitted by means of the SCI format 0-2A:
-	HARQ Process ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	New data indicator – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-	Redundancy version – 2 bits as defined in clause x.x.x of [6, TS 38.214].
-	Source ID – 8 bits as defined in clause x.x.x of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause x.x.x of [6, TS 38.214].
-	PSFCH overhead indicator – 1 bit as defined in clause 8.1.3.2 of [6, TS 38.214]
-	CSI request – 1 bit as defined in clause x.x.x of [6, TS 38.214].
If the 2nd-stage SCI format field in the corresponding SCI format 0-1 indicates 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]
8.4.1.2	SCI format 0-2B
SCI format 0-2B is used for the decoding of PSSCH for type 1 groupcast.
The following information is transmitted by means of the SCI format 0-2B:
-	HARQ Process ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	New data indicator – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-	Redundancy version – 2 bits as defined in clause x.x.x of [6, TS 38.214].
-	Source ID – 8 bits as defined in clause x.x.x of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause x.x.x of [6, TS 38.214].
-	PSFCH overhead indicator – 1 bit as defined in clause 8.1.3.2 of [6, TS 38.214].
-	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].
8.4.1.3	SCI format 0-2C
SCI format 0-2C is used for the decoding of PSSCH for type 2 groupcast.
The following information is transmitted by means of the SCI format 0-2C:
-	HARQ Process ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	New data indicator – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-	Redundancy version – 2 bits as defined in clause x.x.x of [6, TS 38.214].
-	Source ID – 8 bits as defined in clause x.x.x of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause x.x.x of [6, TS 38.214].
-	PSFCH overhead indicator – 1 bit as defined in clause 8.1.3.2 of [6, TS 38.214].
8.4.1.1	SCI format 0-2D
SCI format 0-2D is used for the decoding of PSSCH for unicast.
The following information is transmitted by means of the SCI format 0-2D:
-	HARQ Process ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	New data indicator – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-	Redundancy version – 2 bits as defined in clause x.x.x of [6, TS 38.214].
-	Source ID – 8 bits as defined in clause x.x.x of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause x.x.x of [6, TS 38.214].
-	PSFCH overhead indicator – 1 bit as defined in clause 8.1.3.2 of [6, TS 38.214].
-	CSI request – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-----------------------------------------------------end text proposal for 38.212-----------------------------------------------------
PSSCH
[bookmark: _Ref32594460]TB Size Determination
Transport-block size determination for PSSCH has to accommodate the following factors that are different from PDSCH/PUSCH:
· The number of PSSCH OFDM symbols in a slot is not under transmitter control. The total number of sidelink symbols in a slot is fixed, and some slots contain PSFCH resources, while others do not.
· PSCCH could occupy a large proportion of sidelink resources if the number of allocated PSSCH sub-channels is small, or a small proportion if the number of allocated sub-channels is large.
· 2nd-stage SCI could occupy a large proportion of sidelink resources, especially if the number of allocated PSSCH sub-channels is small.
· The number of RBs between initial and retransmission of a TB is fixed.
· PSSCH DMRS could be on 2, 3, or 4 symbols.
To account for those differences, we propose a TBS determination scheme based on that of PDSCH/PUSCH with the following changes:
· The transmitter indicates in SCI whether PSFCH overhead () is accounted for in TBS determination or not. This is achieved by a new SCI field “PSFCH overhead indicator.”
·  is the number of sidelink symbols in a slot, not only those used by PSSCH. The first symbol is excluded from this number since it is used for AGC training and is a repetition of the following symbol.
· The overhead of PSCCH is subtracted from the total number of available REs.
· The overhead of 2nd-stage control is subtracted from the total number of available REs. To avoid a circular dependency between TBS determination and calculating the number of modulation symbols for 2nd-stage control, the latter is adjusted to use the target spectral efficiency instead of values based on the TBS as described in Section 3.2.
· To account for the AGC symbol at the beginning of the slot and the gap symbol at the end of the slot, the maximum number of REs per PRB is limited to 144 (12 symbols) instead of 156 (13 symbols).

[bookmark: _Toc32606923]Proposal 9: Adopt the following text proposal capturing a TBS determination procedure for PSSCH in TS 38.214.
----------------------------------------------------begin text proposal for 38.214----------------------------------------------------
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 a physical resource block,
·  is the number of sidelink symbols within the slot, excluding the first symbol in the slot,
·  (a value from 0 or 3) is the number of overhead symbols for PSFCH as indicated by the PSFCH overhead field in SCI format 0_2A, 0_2B, 0_2C, or 0_2D.  when the indicator in SCI is 1; otherwise .
·  (a value from 12, 18, or 24) is the number of REs for DM-RS per PRB in the scheduled PSSCH, as indicated by SCI format 0_1, and
·  is the overhead configured by higher layer parameter xOverhead. If xOverhead is not configured (a value from 0, 6, 12, or 18),  is set to 0.
-	A UE determines the total number of REs allocated for PSSCH () by , where
·  is the total number of allocated PRBs for the PSSCH,
·  is the total number of REs allocated for PSCCH, and
·  is the total number of REs allocated for second stage control as determined in clause 8.4.4 of [5, 38.212].
-----------------------------------------------------end text proposal for 38.214-----------------------------------------------------
PSSCH DMRS Type
RAN1 agreed to use one or both PDSCH DMRS types for PSSCH [6]:
Working assumption:
· Rel-15 PDSCH DMRS Configuration type 1 and/or type 2 are reused for frequency-domain pattern of PSSCH DMRS.
· FFS whether to support either one or both types
· FFS details on multiplexing of different ports for PSSCH DMRS
Since MU-MIMO is not supported for NR V2X, the additional ports that can be provided by DMRS Type 2 are not beneficial. Therefore, we propose to only use DMRS Type 1 for PSSCH.
[bookmark: _Toc32606924]Proposal 10: Adopt the following text proposal defining DMRS Type 1 for PSSCH in TS 38.211
----------------------------------------------------begin text proposal for 38.211----------------------------------------------------
8.4.1.2.2 Mapping to physical resources

The sequence  shall be mapped to the intermediate quantity  according to 








where , , and  are given by Table 8.4.1.2.2-2, and both  and  correspond to . The intermediate quantity  if Δ corresponds to any other antenna ports than. 

<<<unchanged text omitted>>>
Table 8.4.1.2.2-2: Parameters for PSSCH DM-RS
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	0
	0
	0
	+1
	+1
	+1
	+1

	1
	0
	0
	+1
	-1
	+1
	+1



8.4.1.2	Phase-tracking reference signals for PSSCH
-----------------------------------------------------end text proposal for 38.211-----------------------------------------------------
Scrambling Seed
PUSCH and PDSCH scrambling sequences are initialized using RNTIs, which are 16 bits long, therefore we propose to also use 16 bits to initialize the PSSCH scrambling sequence. Like other sequences in NR sidelink, those 16 bits are the least significant bits of the 1st-stage control CRC.
[bookmark: _Toc32606925]Proposal 11: Adopt the following proposal for initializing the PSSCH scrambling sequence in TS 38.211
----------------------------------------------------begin text proposal for 38.211----------------------------------------------------
8.3.1.1 Scrambling
<<<unchanged text omitted>>>
-	for 
-	
-	The scrambling sequence generator shall be initialized with

where  where the quantity  equals the decimal representation of CRC for the sidelink control information mapped to the PSCCH associated with the PSSCH according to  with  and  given by clause 7.3.2 in [TS 38.212].
-----------------------------------------------------end text proposal for 38.211-----------------------------------------------------
PSSCH Power Scaling Factor
The power scaling factor for PSSCH DMRS is not defined. RAN1 did not agree to boost PSSCH power compared to PSCCH. Therefore, the DMRS scaling factor should be set to 0 dB for single-layer PSSCH and to -3 dB for two-layer PSSCH.
[bookmark: _Toc32606926]Proposal 12: Adopt the following text proposal specifying the PSSCH DMRS scaling factor in TS 38.214.
----------------------------------------------------begin text proposal for 38.214----------------------------------------------------
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. ]
The DM-RS scaling factor  specified in clause 8.4.1.2.2 of [4, TS 38.211] is given by , where  is defined in Table 8.2.2-1.
Table 8.2.2-1: The ratio of PSSCH EPRE to DM-RS EPRE
	Number of DM-RS CDM groups without data
	DM-RS configuration type 1

	1
	0 dB

	2
	-3 dB



-----------------------------------------------------end text proposal for 38.214-----------------------------------------------------
Sidelink Synchronization Block
This section completes the specification regarding the synchronization block. Specifically, text proposals for the starting symbol of SL-SSB, SL-PSBCH scrambling, and SL-PSBCH DMRS generation are provided.
Starting Symbol
TS 38.211 captures the structure of SL-SSB, but not that it starts on the first symbol of the slot with a gap symbol after the SL-SSB.
[bookmark: _Toc32606927]Proposal 13: Adopt the following text proposal capturing the starting symbol of SL-SSB in TS 38.211
----------------------------------------------------begin text proposal for 38.211----------------------------------------------------
8.4.3.1	Time-frequency structure of an S-SS/PSBCH block
In the time domain, an S-SS/PSBCH block consists of  OFDM symbols, numbered in increasing order from 0 to  within the S-SS/PSBCH block, where S-PSS, S-SSS, and PSBCH with associated DM-RS are mapped to symbols as given by Table 8.4.3.1-1. The number of OFDM symbols in an S-SS/PSBCH block  for normal cyclic prefix and  for extended cyclic prefix. The first OFDM symbol in an S-SS/PSBCH block is mapped to the first OFDM symbol in the slot.
-----------------------------------------------------end text proposal for 38.211-----------------------------------------------------
[bookmark: _Ref32592001]PSBCH Scrambling
For the PSBCH bit scrambling sequence initialization, we propose to use the sidelink ID as was done in LTE sidelink. This has the benefit of providing stronger distinction between the different hops that are transmitting on the same resource.
[bookmark: _Toc32606928]Proposal 14: Adopt the following text proposal defining the initialization of the PSBCH scrambling sequence in TS 38.211
----------------------------------------------------begin text proposal for 38.211----------------------------------------------------
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. The scrambling sequence shall be initialized with 
-----------------------------------------------------end text proposal for 38.211-----------------------------------------------------
PSBCH DMRS Sequence
In LTE, UEs that are an even number of hops from the synchronization reference (e.g. GNSS or gNB) transmit SL-SSB on the same resources. The same will be performed by UEs that are and odd number of hops away. In addition to the SLSSID-based bit scrambling defined in Section 5.2, having orthogonal DMRS sequences will further assist the receiver in distinguishing between Hop 0 and the other even hops, as well as between Hop 1 and the other odd-numbered hops.
To reduce receiver complexity, a cyclic shift, by means of an FD-OCC, can be used to distinguish Hops 0 and 1 from the other Hops.
The following text proposals define the DMRS sequence generator initialization to use  and provide an OCC based on . Since DMRS is mapped to every forth RE starting from the 0th,  is used in the definition of the OCC.
[bookmark: _Toc32606929]Proposal 15: Adopt the following text proposal for initializing the PSBCH DMRS sequence in TS 38.211.
----------------------------------------------------begin text proposal for 38.211----------------------------------------------------
8.4.1.4.1	Sequence generation
The reference-signal sequence  for an S-SS/PSBCH block is defined by

where  is given by clause 5.2. The scrambling sequence generator shall be initialized at the start of each S-SS/PSBCH block occasion with 
 
where  is defined in subclause 8.4.2.1.
-----------------------------------------------------end text proposal for 38.211-----------------------------------------------------
[bookmark: _Toc32606930]Proposal 16: Adopt the following text proposal for applying an FD-OCC when mapping PSBCH DMRS in TS 38.211.
----------------------------------------------------begin text proposal for 38.211----------------------------------------------------
8.4.3.1.3	Mapping of PSBCH and DM-RS within an S-SS/PSBCH block
<<<unchanged text omitted>>>
The sequence of complex-valued symbols  constituting the demodulation reference signals for the S-SS/PSBCH block shall be scaled by a factor of  to conform to the PSBCH power allocation specified in [5, TS 38.213], scaled by a factor  given in Table 8.4.3.1.3-1, and mapped to resource elements  in increasing order of first  and then  where  and  are given by Table 8.4.3.1-1 and represent the frequency and time indices, respectively, within one S-SS/PSBCH block.
Table 8.4.3.1.3-1: Parameters for PSBCH DM-RS
	
	

	
	
	

	0
	1
	1

	1
	1
	-1


-----------------------------------------------------end text proposal for 38.211-----------------------------------------------------
Conclusion
Observation 1: The following partial text proposal to prevent a circular dependency between TBS determination and 2nd-stage SCI resource determination.
------------------------------------------------begin partial text proposal for 38.212-----------------------------------------------
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 denoted as , is determined as follows:

where
<<<unchanged text omitted>>>
-	 is the -th code block size for SL-SCH of the PSSCH transmission.
-	 is the target code rate signalled by the MCS field in SCI format 0-1.
-	 is configured by higher layer parameter [SL-scaling].
-------------------------------------------------end partial text proposal for 38.212-------------------------------------------------

Observation 2: The following partial text proposal accounting for the difference in modulation order and layer mapping between 2nd-stage SCI and SL-SCI.
------------------------------------------------begin partial text proposal for 38.212-----------------------------------------------
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 denoted as , is determined as follows:

where
-	 is the number of layers used to transmit SL-SCH.
-	 is the number of bits in an SL-SCH modulation symbol.
-------------------------------------------------end partial text proposal for 38.212-------------------------------------------------

Proposal 1: Adopt the following TP to include the feedback request indicator in the SCI format in TS 38.212.
----------------------------------------------------begin text proposal for 38.212----------------------------------------------------
8.3.1.1	SCI format 0-1
SCI format 0-1 is used for the scheduling of PSSCH and 2nd-stage-SCI on PSSCH 
The following information is transmitted by means of the SCI format 0-1:
<<<unchanged text omitted>>>
-	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].
-	Feedback request indicator – 1 bit if the higher layer parameter periodPSFCHresource is configured to a value other than 0.
-----------------------------------------------------end text proposal for 38.212-----------------------------------------------------

Proposal 2: Adopt the following text proposal specifying the PSCCH DMRS scaling factor in TS 38.213.
----------------------------------------------------begin text proposal for 38.213----------------------------------------------------
16.2.2	PSCCH
TBDThe DM-RS scaling factor  specified in clause 8.4.1.2.2 of [4, TS 38.211] is given by .
-----------------------------------------------------end text proposal for 38.213-----------------------------------------------------

Proposal 3: Adopt the following text proposal capturing the CRC length for 2nd stage control in TS 38.212.
----------------------------------------------------begin text proposal for 38.212----------------------------------------------------
8.4.4 Rate Matching
<<<unchanged text omitted>>>
-	 is the number of CRC bits for SCI format 0-2, which is [xxx]24 bits. 

-----------------------------------------------------end text proposal for 38.212-----------------------------------------------------

Proposal 4: Adopt the following text proposal on 2nd-stage SCI rate-matching in TS 38.212.
----------------------------------------------------begin text proposal for 38.212----------------------------------------------------
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 denoted as , is determined as follows:

where
-	 is the number of the SCI format 0-2 bits 
-	 is the number of CRC bits for SCI format 0-2, which is [xxx]24 bits. 
<<<unchanged text omitted>>>
-	 is the -th code block size for SL-SCH of the PSSCH transmission.
-	 is the target code rate signalled by the MCS field in SCI format 0-1.
-	 is configured by higher layer parameter [SL-scaling].
-----------------------------------------------------end text proposal for 38.212-----------------------------------------------------

Proposal 5: Adopt the following text proposal to fix the discontinuity in the 2nd-stage scrambling sequence in TS 38.211.
----------------------------------------------------begin text proposal for 38.211----------------------------------------------------
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 
set 
while 
if 	// SCI placeholder bits
 

else
	 
end if 
i = i + 1
end while
where the scrambling sequence  is given by clause 5.2.1 and
-	for 
-	 
-	The scrambling sequence generator shall be initialized with

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

-----------------------------------------------------end text proposal for 38.211-----------------------------------------------------

Proposal 6: Adopt the following proposal for initializing the 2nd-stage SCI scrambling sequence in TS 38.211.
----------------------------------------------------begin text proposal for 38.211----------------------------------------------------
8.3.1.1 Scrambling
<<<unchanged text omitted>>>
where the scrambling sequence  is given by clause 5.2.1 and
-	for 
-	
-	The scrambling sequence generator shall be initialized with

where  where the quantity  equals the decimal representation of CRC for the sidelink control information mapped to the PSCCH associated with the PSSCH according to  with  and  given by clause 7.3.2 in [TS 38.212].
-----------------------------------------------------end text proposal for 38.211-----------------------------------------------------

Proposal 7: Adopt the following text proposal to remove redundant duplication of 2nd-stage SCI modulated symbols in TS 38.211.
----------------------------------------------------begin text proposal for 38.211----------------------------------------------------
8.3.1.2	Modulation
<<<unchanged text omitted>>>
Modulation for  shall be done as described in clause 5.1 such that each pair of bits  results in  QPSK symbols,  for  and  for , where . using QPSK where .
-----------------------------------------------------end text proposal for 38.211-----------------------------------------------------

Proposal 8: Adopt the following text proposal providing different SCI-2 formats with appropriate fields for the different cast types in TS 38.212.
----------------------------------------------------begin text proposal for 38.212----------------------------------------------------
8.4.1.1	SCI format 0-2A
SCI format 0-2A is used for the decoding of PSSCH for broadcast.
The following information is transmitted by means of the SCI format 0-2A:
-	HARQ Process ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	New data indicator – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-	Redundancy version – 2 bits as defined in clause x.x.x of [6, TS 38.214].
-	Source ID – 8 bits as defined in clause x.x.x of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause x.x.x of [6, TS 38.214].
-	PSFCH overhead indicator – 1 bit as defined in clause 8.1.3.2 of [6, TS 38.214]
-	CSI request – 1 bit as defined in clause x.x.x of [6, TS 38.214].
If the 2nd-stage SCI format field in the corresponding SCI format 0-1 indicates 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]
8.4.1.2	SCI format 0-2B
SCI format 0-2B is used for the decoding of PSSCH for type 1 groupcast.
The following information is transmitted by means of the SCI format 0-2B:
-	HARQ Process ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	New data indicator – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-	Redundancy version – 2 bits as defined in clause x.x.x of [6, TS 38.214].
-	Source ID – 8 bits as defined in clause x.x.x of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause x.x.x of [6, TS 38.214].
-	PSFCH overhead indicator – 1 bit as defined in clause 8.1.3.2 of [6, TS 38.214].
-	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].
8.4.1.3	SCI format 0-2C
SCI format 0-2C is used for the decoding of PSSCH for type 2 groupcast.
The following information is transmitted by means of the SCI format 0-2C:
-	HARQ Process ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	New data indicator – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-	Redundancy version – 2 bits as defined in clause x.x.x of [6, TS 38.214].
-	Source ID – 8 bits as defined in clause x.x.x of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause x.x.x of [6, TS 38.214].
-	PSFCH overhead indicator – 1 bit as defined in clause 8.1.3.2 of [6, TS 38.214].
8.4.1.1	SCI format 0-2D
SCI format 0-2D is used for the decoding of PSSCH for unicast.
The following information is transmitted by means of the SCI format 0-2D:
-	HARQ Process ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	New data indicator – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-	Redundancy version – 2 bits as defined in clause x.x.x of [6, TS 38.214].
-	Source ID – 8 bits as defined in clause x.x.x of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause x.x.x of [6, TS 38.214].
-	PSFCH overhead indicator – 1 bit as defined in clause 8.1.3.2 of [6, TS 38.214].
-	CSI request – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-----------------------------------------------------end text proposal for 38.212-----------------------------------------------------

Proposal 9: Adopt the following text proposal capturing a TBS determination procedure for PSSCH in TS 38.214.
----------------------------------------------------begin text proposal for 38.214----------------------------------------------------
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 a physical resource block,
·  is the number of sidelink symbols within the slot, excluding the first symbol in the slot,
·  (a value from 0 or 3) is the number of overhead symbols for PSFCH as indicated by the PSFCH overhead field in SCI format 0_2A, 0_2B, 0_2C, or 0_2D.  when the indicator in SCI is 1; otherwise .
·  (a value from 12, 18, or 24) is the number of REs for DM-RS per PRB in the scheduled PSSCH, as indicated by SCI format 0_1, and
·  is the overhead configured by higher layer parameter xOverhead. If xOverhead is not configured (a value from 0, 6, 12, or 18),  is set to 0.
-	A UE determines the total number of REs allocated for PSSCH () by , where
·  is the total number of allocated PRBs for the PSSCH,
·  is the total number of REs allocated for PSCCH, and
·  is the total number of REs allocated for second stage control as determined in clause 8.4.4 of [5, 38.212].
[bookmark: _GoBack]-----------------------------------------------------end text proposal for 38.214-----------------------------------------------------

Proposal 10: Adopt the following text proposal defining DMRS Type 1 for PSSCH in TS 38.211
----------------------------------------------------begin text proposal for 38.211----------------------------------------------------
8.4.1.2.2 Mapping to physical resources

The sequence  shall be mapped to the intermediate quantity  according to 








where , , and  are given by Table 8.4.1.2.2-2, and both  and  correspond to . The intermediate quantity  if Δ corresponds to any other antenna ports than. 

<<<unchanged text omitted>>>
Table 8.4.1.2.2-2: Parameters for PSSCH DM-RS
	

	CDM group
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	0
	0
	0
	+1
	+1
	+1
	+1

	1
	0
	0
	+1
	-1
	+1
	+1



8.4.1.2	Phase-tracking reference signals for PSSCH
-----------------------------------------------------end text proposal for 38.211-----------------------------------------------------

Proposal 11: Adopt the following proposal for initializing the PSSCH scrambling sequence in TS 38.211
----------------------------------------------------begin text proposal for 38.211----------------------------------------------------
8.3.1.1 Scrambling
<<<unchanged text omitted>>>
-	for 
-	
-	The scrambling sequence generator shall be initialized with

where  where the quantity  equals the decimal representation of CRC for the sidelink control information mapped to the PSCCH associated with the PSSCH according to  with  and  given by clause 7.3.2 in [TS 38.212].
-----------------------------------------------------end text proposal for 38.211-----------------------------------------------------

Proposal 12: Adopt the following text proposal specifying the PSSCH DMRS scaling factor in TS 38.214.
----------------------------------------------------begin text proposal for 38.214----------------------------------------------------
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. ]
The DM-RS scaling factor  specified in clause 8.4.1.2.2 of [4, TS 38.211] is given by , where  is defined in Table 8.2.2-1.
Table 8.2.2-1: The ratio of PSSCH EPRE to DM-RS EPRE
	Number of DM-RS CDM groups without data
	DM-RS configuration type 1

	1
	0 dB

	2
	-3 dB



-----------------------------------------------------end text proposal for 38.214-----------------------------------------------------

Proposal 13: Adopt the following text proposal capturing the starting symbol of SL-SSB in TS 38.211

Proposal 14: Adopt the following text proposal defining the initialization of the PSBCH scrambling sequence in TS 38.211
----------------------------------------------------begin text proposal for 38.211----------------------------------------------------
8.4.3.1	Time-frequency structure of an S-SS/PSBCH block
In the time domain, an S-SS/PSBCH block consists of  OFDM symbols, numbered in increasing order from 0 to  within the S-SS/PSBCH block, where S-PSS, S-SSS, and PSBCH with associated DM-RS are mapped to symbols as given by Table 8.4.3.1-1. The number of OFDM symbols in an S-SS/PSBCH block  for normal cyclic prefix and  for extended cyclic prefix. The first OFDM symbol in an S-SS/PSBCH block is mapped to the first OFDM symbol in the slot.
-----------------------------------------------------end text proposal for 38.211-----------------------------------------------------

Proposal 15: Adopt the following text proposal for initializing the PSBCH DMRS sequence in TS 38.211.
----------------------------------------------------begin text proposal for 38.211----------------------------------------------------
8.4.1.4.1	Sequence generation
The reference-signal sequence  for an S-SS/PSBCH block is defined by

where  is given by clause 5.2. The scrambling sequence generator shall be initialized at the start of each S-SS/PSBCH block occasion with 
 
where  is defined in subclause 8.4.2.1.
-----------------------------------------------------end text proposal for 38.211-----------------------------------------------------

Proposal 16: Adopt the following text proposal for applying an FD-OCC when mapping PSBCH DMRS in TS 38.211.
----------------------------------------------------begin text proposal for 38.211----------------------------------------------------
8.4.3.1.3	Mapping of PSBCH and DM-RS within an S-SS/PSBCH block
<<<unchanged text omitted>>>
The sequence of complex-valued symbols  constituting the demodulation reference signals for the S-SS/PSBCH block shall be scaled by a factor of  to conform to the PSBCH power allocation specified in [5, TS 38.213], scaled by a factor  given in Table 8.4.3.1.3-1, and mapped to resource elements  in increasing order of first  and then  where  and  are given by Table 8.4.3.1-1 and represent the frequency and time indices, respectively, within one S-SS/PSBCH block.
Table 8.4.3.1.3-1: Parameters for PSBCH DM-RS
	
	

	
	
	

	0
	1
	1

	1
	1
	-1


-----------------------------------------------------end text proposal for 38.211-----------------------------------------------------

[bookmark: _Hlk4777878]References
[1] 3GPP TS 38.211 V16.0.0, NR, Physical Channels and Modulation (Release 16).
[2] [bookmark: _Hlk32587763]3GPP TS 38.212 V16.0.0, NR, Multiplexing and Channel Coding (Release 16).
[3] [bookmark: _Hlk32587768]3GPP TS 38.213 V16.0.0, NR, Physical Layer Procedures for Control (Release 16).
[4] [bookmark: _Hlk32587775]3GPP TS 38.214 V16.0.0, NR, Physical Layer Procedures for Data (Release 16).
[5] [bookmark: _Ref32590919]Chairman’s Notes, RAN1 #96, February 2019, Athens, Greece.
[6] [bookmark: _Ref32588686][bookmark: _Ref21199246][bookmark: _Ref24120928]Chairman’s Notes, RAN1 #97, May 2019, Reno, USA.
[7] [bookmark: _Ref32588647]Chairman’s Notes, RAN1 #98bis, October 2019, Chongqing, China.
[8] [bookmark: _Ref32590964]Chairman’s Notes, RAN1 #99, November 2019, Reno, USA.
[9] [bookmark: _Ref32594311]R1-1811489, “Maintenance issues of physical uplink control channel,” Ericsson, RAN1 #94bis, Chengdu, China.
image1.wmf
()

rm


oleObject1.bin

image2.wmf
(

)

k

w

¢

f


oleObject2.bin

image3.wmf
(

)

l

w

¢

t


oleObject3.bin

image4.wmf
p

~


oleObject4.bin

image5.wmf
)

(

f

k

w

¢


image6.wmf
)

(

t

l

w

¢


image7.wmf
0

=

¢

k


image8.wmf
1

=

¢

k


image9.wmf
0

=

¢

l


image10.wmf
1

=

¢

l


image11.wmf
)

(

i

c


oleObject5.bin

oleObject6.bin

oleObject7.bin

oleObject8.bin

oleObject9.bin

