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Introduction
Candidates for the sidelink synchronization signal (SLSS) and corresponding PSBCH design are being studied for the NR V2X. The recent agreements show the possible resource allocation for them in the last meeting [1] as follows:
 (
Agreements
:
Combination 1:  
Time domain: 2 
symbol
 of length-127 
S-PSS, 
2 symbol of length-127 S-SSS 
Frequency domain:11 or 12 RBs
BW containing S-SSB: 
2.5 MHz for 15 kHz SCS
5 MHz for 30 kHz SCS
10 MHz for 60 kHz SCS
20 MHz for 120 kHz SCS
Combination 2:  
Time domain: 2 symbol of length-127 
S-PSS, 
2 symbol 
of  length
-127 S-SSS 
Frequency domain:  20 RBs
BW containing S-SSB: 
5 MHz for 15 kHz SCS
10 MHz for 30 kHz SCS
20 MHz for 60 kHz SCS
40 MHz for 120 kHz SCS
Combination 3:  
Time domain: 1 symbol of length-127 
S-PSS, 
1 symbol 
of  length
-127 S-SSS 
Frequency domain:  20 RBs
BW containing S-SSB: 
5 MHz for 15 kHz SCS
10 MHz for 30 kHz SCS
20 MHz for 60 kHz SCS
40 MHz for 120 kHz SCS
Combination 4:  
Time domain: 1 symbol of length-255 
S-PSS, 
1 symbol 
of  length
-255 S-SSS 
Frequency domain:  24 RBs
BW containing S-SSB: 
5 MHz for 15 kHz SCS
10 MHz for 30 kHz SCS
20 MHz for 60 kHz SCS
40 MHz for 120 kHz SCS
Other combinations are not precluded.
Note:  Company should specify the assumptions, such as total energy per SSB, when the performance results are compared between different combinations.  
)
In this contribution, we give some our views for the sidelink synchronization signal (SLSS) design in the aspect of scenario usages.
Bandwidth and length
Some of the main scenarios of NR V2X like remote driving [2] indicate necessity of urgent or highly reliable transmissions. We consider the aggressive required delay (1 ms) and processing time (0.18~0.39ms for 15kHz SCS, 0.2ms for 30kHz SCS). When the S-SSB occupies the whole sidelink BW, no sidelink transmission can be performed during the transmission of S-SSB. That is, the contiguous OFDM symbol length of the S-SSB highly affects the delay of sidelink.
For the worst case, the total delay becomes the sum of Tx processing time, SSB duration S (number of OFDM symbol), TB length T, propagation delay, Rx processing time, and high-layer processing delay δ. With 15*2μ kHz SCS, the value becomes 0.2 + (14*2μ)-1(S+T) + 0.0005 + 0.2 + δ(<0.2) ms. We assumed that the processing time as 0.2 for all SCS. The value becomes less than 1ms when S+T is less than 0.4*(14*2μ) = 5.6*2μ. Using T as 3 symbols to include minimum TB symbol length 2 and 1(AGC), the feasible SSB length S becomes less than 2.6 for 15kHz SCS, 8.2 for 30kHz SCS, 19.4.for 60kHz SCS, and 41.8 for 120kHz SCS. To make at least 120kHz SCS satisfy the delay requirement, the length of contiguous OFDM symbol for the NR sidelink SSBs must not exceed 5∙2μ. To make 30kHz SCS satisfy the delay requirement, the length must not exceed 4∙2μ.
Some SSB pattern for NR uses neighbouring SSBs especially for high SCS. The pattern for S-SSB is not defined yet, so, we give some criteria for the length of each S-SSB. Considering time alignment of each SSB pattern for various μ, 
Proposal 1: The transmission delay aspects by occupied SSB resource is considered to decide the length of contiguous OFDM symbol for the NR S-SSBs when the BW containing S-SSB is 20RB or larger.
Option 1-1. The length of contiguous OFDM symbol for the NR S-SSBs not exceeds 4∙2μ.
	Option 1-2: The length of contiguous OFDM symbol for one NR S-SSB is 4.
		Alt. 1-2-1. Use time-separated S-SSB structure when the required length is larger than 4.
The interval of two non-contiguous SSBs must be designed to make transmission of sidelink by UE not sending S-SSB. This indicates Proposal 2. Since the transmitting source can be different, AGC and guard period was considered.
Proposal 2: Each interval between two non-contiguous SSBs becomes at least 4 OFDM symbol when the BW containing S-SSB is 20RB or larger.
Although the BW of 20RB for S-SSB is conventional, adopting Combination 1 in the previous agreement gives continuous sidelink resource at time domain even on minimum operation BW. Therefore, we prefer Combination 1 for the SLSS design.
Alternative proposal 3: Adopt Combination 1 for the SLSS design.
Considerations on group SLSS
Vehicle platooning at the service aspect, and also Mode 2-(d) transmission at the physical layer aspect states the operation of sidelink by some UE group composed by a leader UE (or scheduling UE) and its following UEs. Some contributions [3~7] proposed the concept of group SLSS which is transmitted by a scheduling UE for its followers, while some other contributions [8] objected adopting the concept.
[bookmark: _GoBack]There can be many synchronizations such that GNSS, neighbor eNB/gNBs, and other UEs propagating the individual SLSSs detected by single UE at the same time. Prioritization procedures must select synchronization reference of the UE that can conduce the best performance for its sidelink communication performed with its mainly communicated UEs. We also agree that using group SLSS propagated by a scheduling UE gives merit for intra-group communication. To minimize affects from the global sync error, a UE may need to check the global synchronization intermediately also. Moreover, the SLSS must not give interference for another sidelink UEs, especially UEs in another neighboring groups.
Proposal 4: The group SLSS configured to be propagated contiguously by a scheduling UE for its follower UEs is adopted.
Option 4-1: The group SLSS uses different sequences for at least its S-PSS with the ordinary SLSS.
	Option 4-2: A scheduling UE can become the ordinary SLSS source for outside UEs. In this case, each SLSS is configured independently and can be propagated at the same time.
Option 4-3: For the group SLSS, plenty amounts of group ID determining S-PSS/S-SSS sequences must be supported.
Summary
Following is the summary of our proposals.
Proposal 1: The transmission delay aspects by occupied SSB resource is considered to decide the length of contiguous OFDM symbol for the NR S-SSBs when the BW containing S-SSB is 20RB or larger.
Option 1-1. The length of contiguous OFDM symbol for the NR S-SSBs not exceeds 4∙2μ.
	Option 1-2: The length of contiguous OFDM symbol for one NR S-SSB is 4.
		Alt. 1-2-1. Use time-separated S-SSB structure when the required length is larger than 4.
Proposal 2: Each interval between two non-contiguous SSBs becomes at least 4 OFDM symbol when the BW containing S-SSB is 20RB or larger.
Alternative proposal 3: Adopt Combination 1 for the SLSS design.
Proposal 4: The group SLSS configured to be propagated contiguously by a scheduling UE for its follower UEs is adopted.
Option 4-1: The group SLSS uses different sequences for at least its S-PSS with the ordinary SLSS.
	Option 4-2: A scheduling UE can become the ordinary SLSS source for outside UEs. In this case, each SLSS is configured independently and can be propagated at the same time.
Option 4-3: For the group SLSS, plenty amounts of group ID determining S-PSS/S-SSS sequences must be supported.
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