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Introduction
In the LS [1] sent to RAN4, RAN1 listed the agreements shown below. In the agreement, it is listed that PSBCH and S-SSB share the same bandwidth of 11 RBs. The agreement also lists the potential allocation within a slot. The question from RAN1 is if a transient period is needed between P-SSS and S-SSS transmissions.  

Agreements:
· In NR V2X, S-SSB bandwidth is 11RBs. 
· PSBCH spans 11RBs.
· The S-SSB is designed following combination 1.
· Length-127 M-sequences for S-PSS and length-127 Gold sequences for S-SSS
· Two symbols are used for each of S-PSS and S-SSS, respectively.
Agreements:
· For the evaluation of PSBCH performance, the payload size of NR V2X PSBCH is 56 bits including 24 bits of CRC.
Working assumption:
· For the NR SLSS, 
· Same sequence is used for both symbols of S-PSS
· Same sequence is used for both symbols of S-SSS
Agreements:
· NR S-SSB structure for NCP is as follows:
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· For the case of ECP, the structure is the same as the above except that the number of PSBCH symbols after S-SSS is only 6
Send LS to RAN4 with the above agreements, and add:
· It is up to RAN4 to decide whether a transient period is necessary or not. If so, to address the transient period, one possibility is to shift the symbols starting the first S-SSS symbol by at least one symbol. 

 
Discussion
In the current 38.101 spec for FR1 and FR2, a transient period is allowed only when there is a power change or frequency hopping allowed between symbols. If the requirement for a transient period is met, the allowed transient period is 10 usec for FR1 and 5 usec for FR2. 
For NR V2X, the agreement for AGC acquisition time is:
 35 usec for 15 kHz SCS (1/2 symbol)
 35 usec for 30 kHz SCS (1 symbol)
 18 usec for 60 kHz SCS (1 symbol)

Now this agreement doesn’t assume any transient period in the first symbol. If there is any transient period then the AGC acquisition should start after that and hence could extend into the next symbol for 30 and 60 kHz SCS. There was strong opinion from some companies in RAN4 during the discussion that AGC acquisition time should not extend into the second symbol. 
It is our understanding that some companies believe that S-PSS could be transmitted at a higher power than that of S-SSS. This change in power within a slot however, will introduce a transient period between S-PSS and S-SSS. Which will in turn add to the AGC acquisition time as well. With transient period added between S-PSS and S-SSS, PSBCH decoding performance might be impacted since one PSBCH symbol is lost due to transient period between S-PSS and S-SSS, overall S-SSB detection performance is then degraded.
Further, a better demodulation performance on S-PSS due to a higher transmit power of S-PSS will not impact S-SSS demodulation performance. And both S-PSS and S-SSS need to be demodulated correctly for synchronization to be successful. 
Hence, allowing for a higher transmit power for S-PSS will not benefit the system much while it adds a transient period within a slot which will result in undesired side effects such as increased AGC acquisition time etc. 
Proposal: No power change or frequency hopping should be allowed in the sequence of transmissions listed in the figure below. And hence no transient period should be allowed within a V2X slot.
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Conclusion
In this contribution, the LS [1] from RAN1 has been discussed. The result of allowing for a power difference between S-PSS and S-SSS has been discussed. Any power change or frequency hopping between the two symbols results in a transient period, which in turn results in a need for a new AGC acquisition with an increased AGC acquisition time. Further, both S-PSS and S-SSS need to be decoded accurately and a better demodulation performance of S-PSS due to a higher power will not result in a better S-SSS demodulation. 
Proposal: No power change or frequency hopping should be allowed in the sequence of transmissions listed in the figure below. And hence no transient period should be allowed within a V2X slot. 

References
[1] R1-1909874, LS to RAN4 on NR V2X S-SSB design, 3GPP TSG RAN WG1 Meeting #98, Prague, CZ, August 26th – 30th, 2019
1

1

image1.png
PSBCH

PSBCH

PSBCH

PSBCH

PSBCH

PSBCH

PSBCH

PSBCH

PSBCH

GAP





