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Introduction
This contribution will discuss the remaining essential issues for synchronization mechanisms for Rel-16 NR sidelink, including the S-SSB design and synchronization procedure as follows:
S-SSB design	
· Remaining details on S-PSS/S-SSS sequence-to-subcarrier mapping 
· Clarification on RB alignment of S-SSB
· Remaining details of transmission power of S-SSB
· Remaining details of timing determination of S-SSB
· Remaining details of QCL assumption for S-SSB 
· Remaining details of PSBCH contents
· Remaining details of DM-RS sequence of PSBCH
· Remaining details of scrambling of PSBCH
Synchronization procedure
· Discussion on SLSS ID based synchronization
S-SSB Design
Remaining details on S-PSS/S-SSS sequence-to-subcarrier mapping
The mapping of S-PSS and S-SSS sequence to the subcarriers in a S-SSB are absent from current spec TS 38.211 [1]. Following similar principle as NR-Uu, i.e., the mapping is close to the center of a S-SSB as much as possible, we have the following TP: 

Proposal 1: Adopt the following TP for Section 8.4.3.1 of TS 38.211.
======================== Start of TP for Section 8.4.3.1 of TS 38.211 ======================
[bookmark: _Toc11324583][bookmark: _Toc29230485]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.
In the frequency domain, an S-SS/PSBCH block consists of 132 contiguous subcarriers with the subcarriers numbered in increasing order from 0 to 131 within the sidelink S-SS/PSBCH block. The quantities  and  represent the frequency and time indices, respectively, within one sidelink S-SS/PSBCH block. 
For an S-SS/PSBCH block, the UE shall use 
-	antenna port 4000 for transmission of S-PSS, S-SSS, PSBCH and DM-RS for PSBCH;
-	the same cyclic prefix length and subcarrier spacing for the S-PSS, S-SSS, PSBCH and DM-RS for PSBCH,
Table 8.4.3.1-1: Resources within an S-SS/PSBCH block for S-PSS, S-SSS, PSBCH, and DM-RS. 
	Channel or signal
	OFDM symbol number 
relative to the start of an S-SS/PSBCH block
	Subcarrier number 
relative to the start of an S-SS/PSBCH block

	S-PSS
	1, 2
	2, 3, …, 127, 128

	S-SSS
	3, 4
	2, 3, …, 127, 128

	Set to 0
	1, 2, 3, 4
	0, 1, 129, 130, 131

	PSBCH
	0, 5,6, …,
	0,1,…,131

	DM-RS for PSBCH
	0, 5,6, …,
	0, 4, 8, …., 128


========================= End of TP for Section 8.4.3.1 of TS 38.211 ======================
Clarification on RB alignment of S-SSB
RAN1 has no discussion on whether floating sync, which was supported in NR-Uu to allow flexible location of SSB within a carrier, is supported for sidelink as well in Rel-16. Meanwhile, since the frequency domain location of S-SSB is (pre-)configured, with a full flexibility (i.e., subcarrier spacing level granularity), there is no need to support floating sync on the sidelink, and a UE can assume the RB grid of S-SSB is aligned with the RB grid of the associated BWP for simplicity and easy implementation. To this end, the sentence of “The UE assumes the subcarrier with index 0 in the S-SS/PBCH block is aligned with a subcarrier with index 0 in the SL BWP” in TS 38.213 [2] is essential and should be kept in the spec. 

Proposal 2: RAN1 shall make the following conclusion to clarify: 
· Floating sync is not supported for NR sidelink.
· No specification modification is needed.
Remaining details of transmission power of S-SSB
NR-Uu, “The UE assumes that SSS, PBCH DM-RS, and PBCH data have same EPRE. The UE may assume that the ratio of PSS EPRE to SSS EPRE in a SS/PBCH block is either 0 dB or 3 dB.” The empty subcarriers in SSB allow potential power boosting of PSS comparing to other signals and channels in SSB, in order to improve the performance of synchronization. 
For NR sidelink, there are no large number of predefined empty subcarriers adjacent to the S-PSS sequence, so it is more straightforward to determine the EPRE of all signals and channels in S-SSB as the same. To this end, current TS 38.213 does not need any modification on the assumption that S-PSS, S-SSS, PSBCH DM-RS and PSBCH data have same EPRE. 
Proposal 3: RAN1 shall make the following conclusion to clarify: 
· In a S-SSB, S-PSS, S-SSS, PSBCH DM-RS, and PSBCH data have same EPRE.
· No specification modification is needed.
On the other hand, different from NR Uu, transmission power control of S-SSB is required for minimizing the interference from the sidelink transmission to Uu reception, at least in case where Uu and PC5 operates in the same carrier and UE transmitting S-SSB is inside network coverage. Since sidelink path-loss is not available for the S-SSB transmission UE, if the UE is in a network coverage, it is natural to consider DL path-loss only for S-SSB transmission power control. Otherwise, pre-configured power can be utilized for S-SSB transmission. Having said that, we have the following TP:
Proposal 4: Add the following TP into Section 16.2 of TS 38.213.
======================== Start of TP for Section 16.2 of TS 38.213 ========================
16.2	Power control
A UE transmits S-SS/PSBCH blocks, or a PSSCH, or a PSCCH, or a PSFCH with a same non-zero power in all corresponding symbols. 
16.2.1 S-SS/PSBCH blocks
A UE determines a power  for transmission of S-SS/PSBCH blocks in S-SS/PSBCH transmission occasion  as
 [dBm]
where
-	 is defined in [8-1, TS 38.101-1]  
-	 is a value of p0-DL-S-SSB if provided; else,  
-	 is a value of alpha-DL-S-SSB, if provided; else, 
-	 as described in Subclause 7.1.1 
16.2.12	PSSCH
============================= Unchanged Texts Omitted =============================
16.2.23	PSCCH
============================= Unchanged Texts Omitted =============================
16.2.34	PSFCH
============================= Unchanged Texts Omitted =============================
16.2.45	Prioritization of transmissions/receptions
============================= Unchanged Texts Omitted =============================

======================== End of TP for Section 16.2 of TS 38.213 ========================
Remaining details of timing determination of S-SSB
A UE should be able to determine the frame timing, slot timing, and symbol timing from a received S-SSB, and the specification reflecting this aspect is still not complete. According to current specification, slot index within a frame and frame index are both indicated in the payload of PSBCH, and symbol index for a particular S-SSB is predefined, then the missing component for timing is how a UE determines the S-SSB index from a received S-SSB. For this purpose, we propose as follow. 
Proposal 5: Adopt the following TP for Section 16.1 of TS 38.213.
======================== Start of TP for Section 16.1 of TS 38.213 ========================
[bookmark: _Toc29894876][bookmark: _Toc29899175][bookmark: _Toc29899593][bookmark: _Toc29917329]16.1	Synchronization procedures
A UE receives the following SL synchronization signals in order to perform synchronization procedures based on S-SS/PSBCH blocks: SL primary synchronization signals (S-PSS) and SL secondary synchronization signals (S-SSS) [4, TS 38.211]. 
A UE assumes that reception occasions of a physical sidelink broadcast channel (PSBCH), S-PSS, and S-SSS are in consecutive symbols [4, TS 38.211] and form a S-SS/PSBCH block.
For reception of a S-SS/PSBCH block, a UE assumes a frequency location corresponding to the subcarrier with index 66 in the S-SS/PSBCH block [4, TS 38.211], is provided by absoluteFrequencySSB-SL. The UE assumes that S-PSS, S-SSS, PSBCH DM-RS, and PSBCH data have same EPRE. The UE assumes a same numerology of the S-SS/PSBCH as for a SL BWP of the S-SS/PSBCH block reception, and that a bandwidth of the S-SS/PSBCH is within a bandwidth of the SL BWP. The UE assumes the subcarrier with index 0 in the S-SS/PBCH block is aligned with a subcarrier with index 0 in the SL BWP.
A UE is provided, by numSSBwithinPeriod-SL, a number  of S-SS/PSBCH blocks in a period of 16 frames. The UE assumes that a transmission of the S-SS/PSBCH blocks in the period is with a periodicity of 16 frames. The UE determines indexes of slots that include S-SS/PSBCH block as +, where
-	index 0 corresponds to a first slot in a frame with SFN satisfying 
-	 is a S-SS/PSBCH block index within the number of S-SS/PSBCH blocks in the period, with 
-	 is a slot offset from a start of the period to the first slot including S-SS/PSBCH block, provided by timeOffsetSSB-SL
-	 is a slot interval between S-SS/PSBCH blocks, provided by timeIntervalSSB-SL 
Upon reception of a S-SS/PSBCH block, a UE determines the S-SS/PSBCH block index of the received S-SS/PSBCH block according to 
,
where  and  are an index of a frame and an index of a slot within the frame including received S-SS/PBCH block, provided by the payload of PSBCH of the received S-SS/PBCH block, and  is as defined in [4, TS 38.211]. 
If a UE would transmit or receive an S-SS/PSBCH block or, for E-UTRA radio access, sidelink synchronization signals, and the transmission or reception would overlap in time with other transmissions and/or receptions on the sidelink, the UE transmits or receives the signal/channel with the higher priority.
======================== End of TP for Section 16.1 of TS 38.213 ========================
Remaining details of QCL assumption for S-SSB
First of all, a baseline QCL assumption should be analog to NR Uu, i.e., the S-SSBs with the same S-SSB index are assumed to be QCLed across S-SSB periods. This is a direct interpretation of periodical transmission of S-SSB from the UE perspective, and the corresponding specification support is missing. Hence, we have the following proposal. 
Proposal 6: Adopt the following TP for Section 16.1 of TS 38.213.
======================== Start of TP for Section 16.1 of TS 38.213 ========================
16.1	Synchronization procedures
A UE receives the following SL synchronization signals in order to perform synchronization procedures based on S-SS/PSBCH blocks: SL primary synchronization signals (S-PSS) and SL secondary synchronization signals (S-SSS) [4, TS 38.211]. 
A UE assumes that reception occasions of a physical sidelink broadcast channel (PSBCH), S-PSS, and S-SSS are in consecutive symbols [4, TS 38.211] and form a S-SS/PSBCH block.
For reception of a S-SS/PSBCH block, a UE assumes a frequency location corresponding to the subcarrier with index 66 in the S-SS/PSBCH block [4, TS 38.211], is provided by absoluteFrequencySSB-SL. The UE assumes that S-PSS, S-SSS, PSBCH DM-RS, and PSBCH data have same EPRE. The UE assumes a same numerology of the S-SS/PSBCH as for a SL BWP of the S-SS/PSBCH block reception, and that a bandwidth of the S-SS/PSBCH is within a bandwidth of the SL BWP. The UE assumes the subcarrier with index 0 in the S-SS/PBCH block is aligned with a subcarrier with index 0 in the SL BWP.
A UE is provided, by numSSBwithinPeriod-SL, a number  of S-SS/PSBCH blocks in a period of 16 frames. The UE assumes that a transmission of the S-SS/PSBCH blocks in the period is with a periodicity of 16 frames. The UE determines indexes of slots that include S-SS/PSBCH block as +, where
-	index 0 corresponds to a first slot in a frame with SFN satisfying 
-	 is a S-SS/PSBCH block index within the number of S-SS/PSBCH blocks in the period, with 
-	 is a slot offset from a start of the period to the first slot including S-SS/PSBCH block, provided by timeOffsetSSB-SL
-	 is a slot interval between S-SS/PSBCH blocks, provided by timeIntervalSSB-SL 
The UE may assume that S-SS/PBCH blocks transmitted with the same S-SS/PBCH block index on the same center frequency location are quasi co-located with respect to Doppler spread, Doppler shift, average gain, average delay, delay spread, and, when applicable, spatial Rx parameters.
If a UE would transmit or receive an S-SS/PSBCH block or, for E-UTRA radio access, sidelink synchronization signals, and the transmission or reception would overlap in time with other transmissions and/or receptions on the sidelink, the UE transmits or receives the signal/channel with the higher priority.
======================== End of TP for Section 16.1 of TS 38.213 ========================

Other than the baseline QCL assumption, extra QCL assumption within a S-SSB period, e.g. repetition, to further improve the coverage of S-SSB should also be supported. Because beam-related operation was not optimized in Rel-16 for NR sidelink, the main motivation of introducing multiple S-SSB transmission in Rel-16 was to provide a similar coverage of S-SSB regardless of SCSs in a way of keeping the same PSD. In this sense, soft combining multiple S-SSB within a period is quite necessary, and the corresponding specification support is to introduce QCL assumption within a period. For this purpose, we propose to introduce a (pre-)configured parameter with respect to the QCL assumption within a S-SSB period (e.g. denoted as ), such that the sidelink UE is aware this parameter in synchronization procedure, and is capable of determining the group of QCLed S-SSBs (e.g. in order to perform soft combining of S-SSBs). 
Proposal 7: Support a (pre-)configured parameter for determining the QCL assumption of S-SSBs (e.g. denoted as ), such that at least one of the following alternatives is supported, where  is the S-SSB index: 
· Alt 1: S-SSBs with same  are assumed to be QCLed;
· Alt 2: S-SSBs with same  are assumed to be QCLed.
Remaining details of PSBCH contents
PSBCH contents have been agreed as shown in the following Table but exact number of bits for each PSBCH content are not determined yet. In order to provide similar performance to LTE PSBCH, increasing total PSBCH payload size further is not desirable and then it is natural to confirm the working assumption on 56 bits. Considering that 120 kHz can be utilized for S-SSB transmission in FR2 and the longest periodicity of TDD configuration in NR Uu (i.e., TDD pattern) is 10 ms, the number of bits for slot index should be 7 bits to indicate up to 80 slots. 
	PSBCH contents
	Number of bits
	Notes

	DFN
	10
	

	Indication of TDD configuration
	12 
	System-wide information, e.g. TDD-UL-DL common configuration and/or potential SL slots

	Slot index
	7
	Note: Up to 3 bits can be carried in DM-RS or in PBCH payload.

	In-coverage indicator
	1
	

	Reserve bits
	
	

	CRC
	24
	

	Total bits
	56
	



For TDD configuration in NR Uu, up to two patterns (i.e., pattern 1 and pattern 2) are supported and each pattern consists of 5 parameters such as periodicity, the number of DL slots, the number of UL slots, the number of DL symbols and the number of UL symbols. Total number of bits for TDD configuration is quite large even in the case where single pattern (i.e., pattern 1) is configured only. So, all of those parameters cannot be included in PSBCH to guarantee PSBCH performance and some of the parameters need to be removed. For example, it was agreed in RAN1#99 that NR supports SL transmissions at least in cell-specific UL resources in Uu [3] and the parameters to indicate the number of DL slots and DL symbols are not necessary. PSBCH payload size can be reduced further if the parameter to indicate the number of UL symbols is removed. Then, each pattern has 10 bits (3 bits for periodicity and 7 bits for DL slot indication) and if two patterns are supported, total 22 bits including 2 bits for subcarrier spacing indication are required for TDD configuration. It is still large value and more reduction is necessary. One way is to support a single pattern (i.e., pattern 1) because pattern 2 is an optional feature. Then, TDD configuration field in PSBCH has 12 bits including subcarrier spacing (2 bits), periodicity (3 bits), the number of DL slots (7 bits) for a single pattern. 
Proposal 8:  Support the following PSBCH contents and payload size

	PSBCH contents
	Number of bits

	DFN
	10

	Indication of TDD configuration
	12

	Slot index
	7

	In-coverage indicator
	1

	Reserved bits
	2

	CRC
	24

	Total bits
	56



Remaining details of DM-RS sequence of PSBCH
RAN1 has a working assumption that the index of slot containing the corresponding S-SSB is indicated in the payload of PSBCH, then there is no need for an explicit indication of S-SSB index using the DM-RS sequence of PSBCH, and the UE can acquire the S-SSB index from (pre-)configured information and timing information obtained from payload of PSBCH, as detailed in Section 2.4. In this sense, there is no need for carrying timing information in DM-RS of PSBCH, and the initial condition can be purely based on the sidelink synchronization ID. 
Proposal 9: Adopt the following TP for Section 8.4.1.4.1 of TS 38.211.
====================== Start of TP for Section 8.4.1.4.1 of TS 38.211 ========================
[bookmark: _Toc29230470]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 
.
====================== End of TP for Section 8.4.1.4.1 of TS 38.211 ========================
Remaining details of scrambling of PSBCH
In NR Uu, the decoding of MIB may require soft combining of QCLed SSBs, such that two levels of scrambling are supported, wherein the first level scrambling is before the CRC attachment, and the second level scrambling is after rate matching. 
In NR sidelink, there is no such requirement for soft combing across S-SSB periods for decoding accuracy, and single level of scrambling after rate matching is sufficient. Hence, we have the following proposal for the scrambling sequence, wherein the principle is same as the one for the second level scrambling of PBCH in NR Uu. 
Proposal 10: Support single scrambling of PSBCH, and adopt the following TP for Section 8.3.3.1 of TS 38.211.
======================= Start of TP for Section 8.3.3.1 of TS 38.211 ========================
[bookmark: _Toc11324553][bookmark: _Toc29230450]8.3.3.1	Scrambling
The block of bits, where  is the number of bits transmitted on the physical sidelink broadcast channel, shall be scrambled prior to modulation, resulting in a block of scrambled bits  according to

where the   is given by clause 5.2. The scrambling sequence shall be initialized with    at the start of each S-SS/PBCH block.

======================= End of TP for Section 8.3.3.1 of TS 38.211 ========================
Synchronization Procedure
Discussion on SLSS ID based synchronization
A new synchronization procedure was proposed in [4] where synchronization reference is selected based on the priority of the SLSS ID if measured RSRP of the SLSS is higher than a configured threshold. This scheme can provide better synchronization performance than the existing scheme used in LTE V2X, i.e., RSRP only based scheme, because it allows UEs that have been at the edge of clusters to be in a single cluster and communicate with each other. Also, achieving the single cluster by this proposal can reduce interference caused from other clusters which have different timing. 
However, it is not sure how many UEs can take the benefit from this proposal in the reality because the proposed scheme is applied for the case where multiple clusters co-exist over a large period (e.g., 20 sec) without GNSS and/or gNB/eNB. From our perspective, this scenario where UE cannot detect GNSS or gNB/eNB during such a quite long time is a corner case. Also, this issue was already concluded as there was no consensus in RAN1 [99-NR-10]. Considering timeline of Rel-16 SL and the guidance of RAN1#100 e-meeting [5], we prefer not to discuss this issue again.
Proposal 11:  According to the guidance of RAN1#100 e-meeting, SLSS ID based synchronization is not discussed.
Conclusion
In this contribution, we have discussed the essential CRs for synchronization mechanism for NR V2X including synchronization channel design and synchronization procedure. Proposals from this contribution are summarized as follow.
S-SSB design
Proposal 1: Adopt the following TP for Section 8.4.3.1 of TS 38.211.
======================== Start of TP for Section 8.4.3.1 of TS 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.
In the frequency domain, an S-SS/PSBCH block consists of 132 contiguous subcarriers with the subcarriers numbered in increasing order from 0 to 131 within the sidelink S-SS/PSBCH block. The quantities  and  represent the frequency and time indices, respectively, within one sidelink S-SS/PSBCH block. 
For an S-SS/PSBCH block, the UE shall use 
-	antenna port 4000 for transmission of S-PSS, S-SSS, PSBCH and DM-RS for PSBCH;
-	the same cyclic prefix length and subcarrier spacing for the S-PSS, S-SSS, PSBCH and DM-RS for PSBCH,
Table 8.4.3.1-1: Resources within an S-SS/PSBCH block for S-PSS, S-SSS, PSBCH, and DM-RS. 
	Channel or signal
	OFDM symbol number 
relative to the start of an S-SS/PSBCH block
	Subcarrier number 
relative to the start of an S-SS/PSBCH block

	S-PSS
	1, 2
	2, 3, …, 127, 128

	S-SSS
	3, 4
	2, 3, …, 127, 128

	Set to 0
	1, 2, 3, 4
	0, 1, 129, 130, 131

	PSBCH
	0, 5,6, …,
	0,1,…,131

	DM-RS for PSBCH
	0, 5,6, …,
	0, 4, 8, …., 128


========================= End of TP for Section 8.4.3.1 of TS 38.211 ======================
Proposal 2: RAN1 shall make the following conclusion to clarify: 
· Floating sync is not supported for NR sidelink.
· No specification modification is needed.
Proposal 3: RAN1 shall make the following conclusion to clarify: 
· In a S-SSB, S-PSS, S-SSS, PSBCH DM-RS, and PSBCH data have same EPRE.
· No specification modification is needed.
Proposal 4: Add the following TP into Section 16.2 of TS 38.213.
======================== Start of TP for Section 16.2 of TS 38.213 ========================
16.2	Power control
A UE transmits S-SS/PSBCH blocks, or a PSSCH, or a PSCCH, or a PSFCH with a same non-zero power in all corresponding symbols. 
16.2.1 S-SS/PSBCH blocks
A UE determines a power  for transmission of S-SS/PSBCH blocks in S-SS/PSBCH transmission occasion  as
 [dBm]
where
-	 is defined in [8-1, TS 38.101-1]  
-	 is a value of p0-DL-S-SSB if provided; else,  
-	 is a value of alpha-DL-S-SSB, if provided; else, 
-	 as described in Subclause 7.1.1 
[bookmark: _Toc29894878][bookmark: _Toc29899177][bookmark: _Toc29899595][bookmark: _Toc29917331]16.2.12	PSSCH
============================= Unchanged Texts Omitted =============================
[bookmark: _Toc29894879][bookmark: _Toc29899178][bookmark: _Toc29899596][bookmark: _Toc29917332]16.2.23	PSCCH
============================= Unchanged Texts Omitted =============================
[bookmark: _Toc29894880][bookmark: _Toc29899179][bookmark: _Toc29899597][bookmark: _Toc29917333]16.2.34	PSFCH
============================= Unchanged Texts Omitted =============================
[bookmark: _Toc29894881][bookmark: _Toc29899180][bookmark: _Toc29899598][bookmark: _Toc29917334]16.2.45	Prioritization of transmissions/receptions
============================= Unchanged Texts Omitted =============================

======================== End of TP for Section 16.2 of TS 38.213 ========================

Proposal 5: Adopt the following TP for Section 16.1 of TS 38.213.
======================== Start of TP for Section 16.1 of TS 38.213 ========================
16.1	Synchronization procedures
A UE receives the following SL synchronization signals in order to perform synchronization procedures based on S-SS/PSBCH blocks: SL primary synchronization signals (S-PSS) and SL secondary synchronization signals (S-SSS) [4, TS 38.211]. 
A UE assumes that reception occasions of a physical sidelink broadcast channel (PSBCH), S-PSS, and S-SSS are in consecutive symbols [4, TS 38.211] and form a S-SS/PSBCH block.
For reception of a S-SS/PSBCH block, a UE assumes a frequency location corresponding to the subcarrier with index 66 in the S-SS/PSBCH block [4, TS 38.211], is provided by absoluteFrequencySSB-SL. The UE assumes that S-PSS, S-SSS, PSBCH DM-RS, and PSBCH data have same EPRE. The UE assumes a same numerology of the S-SS/PSBCH as for a SL BWP of the S-SS/PSBCH block reception, and that a bandwidth of the S-SS/PSBCH is within a bandwidth of the SL BWP. The UE assumes the subcarrier with index 0 in the S-SS/PBCH block is aligned with a subcarrier with index 0 in the SL BWP.
A UE is provided, by numSSBwithinPeriod-SL, a number  of S-SS/PSBCH blocks in a period of 16 frames. The UE assumes that a transmission of the S-SS/PSBCH blocks in the period is with a periodicity of 16 frames. The UE determines indexes of slots that include S-SS/PSBCH block as +, where
-	index 0 corresponds to a first slot in a frame with SFN satisfying 
-	 is a S-SS/PSBCH block index within the number of S-SS/PSBCH blocks in the period, with 
-	 is a slot offset from a start of the period to the first slot including S-SS/PSBCH block, provided by timeOffsetSSB-SL
-	 is a slot interval between S-SS/PSBCH blocks, provided by timeIntervalSSB-SL 
Upon reception of a S-SS/PSBCH block, a UE determines the S-SS/PSBCH block index of the received S-SS/PSBCH block according to 
,
where  and  are an index of a frame and an index of a slot within the frame including received S-SS/PBCH block, provided by the payload of PSBCH of the received S-SS/PBCH block, and  is as defined in [4, TS 38.211]. 
If a UE would transmit or receive an S-SS/PSBCH block or, for E-UTRA radio access, sidelink synchronization signals, and the transmission or reception would overlap in time with other transmissions and/or receptions on the sidelink, the UE transmits or receives the signal/channel with the higher priority.
======================== End of TP for Section 16.1 of TS 38.213 ========================

Proposal 6: Adopt the following TP for Section 16.1 of TS 38.213.
======================== Start of TP for Section 16.1 of TS 38.213 ========================
16.1	Synchronization procedures
A UE receives the following SL synchronization signals in order to perform synchronization procedures based on S-SS/PSBCH blocks: SL primary synchronization signals (S-PSS) and SL secondary synchronization signals (S-SSS) [4, TS 38.211]. 
A UE assumes that reception occasions of a physical sidelink broadcast channel (PSBCH), S-PSS, and S-SSS are in consecutive symbols [4, TS 38.211] and form a S-SS/PSBCH block.
For reception of a S-SS/PSBCH block, a UE assumes a frequency location corresponding to the subcarrier with index 66 in the S-SS/PSBCH block [4, TS 38.211], is provided by absoluteFrequencySSB-SL. The UE assumes that S-PSS, S-SSS, PSBCH DM-RS, and PSBCH data have same EPRE. The UE assumes a same numerology of the S-SS/PSBCH as for a SL BWP of the S-SS/PSBCH block reception, and that a bandwidth of the S-SS/PSBCH is within a bandwidth of the SL BWP. The UE assumes the subcarrier with index 0 in the S-SS/PBCH block is aligned with a subcarrier with index 0 in the SL BWP.
A UE is provided, by numSSBwithinPeriod-SL, a number  of S-SS/PSBCH blocks in a period of 16 frames. The UE assumes that a transmission of the S-SS/PSBCH blocks in the period is with a periodicity of 16 frames. The UE determines indexes of slots that include S-SS/PSBCH block as +, where
-	index 0 corresponds to a first slot in a frame with SFN satisfying 
-	 is a S-SS/PSBCH block index within the number of S-SS/PSBCH blocks in the period, with 
-	 is a slot offset from a start of the period to the first slot including S-SS/PSBCH block, provided by timeOffsetSSB-SL
-	 is a slot interval between S-SS/PSBCH blocks, provided by timeIntervalSSB-SL 
The UE may assume that S-SS/PBCH blocks transmitted with the same S-SS/PBCH block index on the same center frequency location are quasi co-located with respect to Doppler spread, Doppler shift, average gain, average delay, delay spread, and, when applicable, spatial Rx parameters.
If a UE would transmit or receive an S-SS/PSBCH block or, for E-UTRA radio access, sidelink synchronization signals, and the transmission or reception would overlap in time with other transmissions and/or receptions on the sidelink, the UE transmits or receives the signal/channel with the higher priority.
======================== End of TP for Section 16.1 of TS 38.213 ========================

Proposal 7: Support a (pre-)configured parameter for determining the QCL assumption of S-SSBs (e.g. denoted as ), such that at least one of the following alternatives is supported, where  is the S-SSB index: 
· Alt 1: S-SSBs with same  are assumed to be QCLed;
· Alt 2: S-SSBs with same  are assumed to be QCLed.

Proposal 8:  Support the following PSBCH contents and payload size

	PSBCH contents
	Number of bits

	DFN
	10

	Indication of TDD configuration
	12

	Slot index
	7

	In-coverage indicator
	1

	Reserved bits
	2

	CRC
	24

	Total bits
	56



Proposal 9: Adopt the following TP for Section 8.4.1.4.1 of TS 38.211.
====================== Start of TP for Section 8.4.1.4.1 of TS 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 
.
====================== End of TP for Section 8.4.1.4.1 of TS 38.211 ========================

Proposal 10: Support single scrambling of PSBCH, and adopt the following TP for Section 8.3.3.1 of TS 38.211.
======================= Start of TP for Section 8.3.3.1 of TS 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   is given by clause 5.2. The scrambling sequence shall be initialized with    at the start of each S-SS/PBCH block.

======================= End of TP for Section 8.3.3.1 of TS 38.211 ========================

Synchronization procedure
Proposal 11:  According to the guidance of RAN1#100 e-meeting, SLSS ID based synchronization is not discussed.
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