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1. Introduction
During RAN4#93 meeting, RRM requirement scope and simulation for SLSS detection time are discussed and a WF was agreed [1]. In this contribution, we discuss the synchronization source search requirement.
2. Discussion
Rx drop rate requirement during SLSS search
In LTE V2X, the following requirements have been specified for Rx interruption during SLSS search:

· When GNSS synchronization reference source is configured as the highest priority, and UE is not synchronized to any of the following sources (1) GNSS (2) a SyncRef UE that is synchronized to GNSS directly or in-directly
· UE is allowed to drop up to 2 subframes of its V2X data reception per PSBCH monitoring occasion and overall drop rate shall not exceed [0.3%] of its V2X data reception during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE
· When serving cell/PCell synchronization reference source is configured as the highest priority
· UE is allowed to drop up to 2 subframes of its V2X data reception per PSBCH monitoring occasion and overall drop rate shall not exceed [0.3%] of its V2X data reception during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE
We propose to follow LTE requirement for NR. We assume that UE can simultaneously perform S-PSS/S-SSS detection and data reception, since S-PSS/S-SSS detection is sequence matching and the functional block should be separated from demodulation. However, PSBCH decoding requires demod and decoding resource, this may interruption data reception. In case that the new SyncRef UE is not aligned to data source UE in time domain, at most 2 slot of data reception can be dropped due to PSBCH decoding. 
During SLSS search, number of PSBCH decoding attempts depends on S-PSS false alarm rate. Assume false alarm rate is smaller than 5%, UE may perform up to 8*N_scs PBSCH decoding attempts corresponding to S-PSS search period of 160ms (SLSS period), where N_scs = SCS/15kHz. Each PBSCH decoding attempt may introduce Rx dropping of 2 slot, therefore total number of dropped slots is 16*N_scs. Multiplying by the slot length, we then have the total Rx dropping rate during Tdetect,SyncRef UE_V2X (8 seconds) of 0.2%. 
Observation 1: With 5% false alarm rate, Rx dropping rate during 8 second detection time is 0.2%.

In NR V2X, since use cases required higher reliability are targeted, reducing Rx dropping rate compared to LTE is necessary. We then propose the following requirement:

· When GNSS synchronization reference source is configured as the highest priority, and UE is not synchronized to any of the following sources (1) GNSS (2) a SyncRef UE that is synchronized to GNSS directly or in-directly
· UE is allowed to drop up to 2 slots of its V2X data reception per PSBCH monitoring occasion and overall drop rate shall not exceed 0.2% of its V2X data reception during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE
· When serving cell/PCell synchronization reference source is configured as the highest priority
· UE is allowed to drop up to 2 slots of its V2X data reception per PSBCH monitoring occasion and overall drop rate shall not exceed 0.2% of its V2X data reception during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE
Proposal 1: Set the following requirement for NR-V2X synchronization source search:

· When GNSS synchronization reference source is configured as the highest priority, and UE is not synchronized to any of the following sources (1) GNSS (2) a SyncRef UE that is synchronized to GNSS directly or in-directly
· UE is allowed to drop up to 2 slots of its V2X data reception per PSBCH monitoring occasion and overall drop rate shall not exceed 0.2% of its V2X data reception during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE
· When serving cell/PCell synchronization reference source is configured as the highest priority
· UE is allowed to drop up to 2 slots of its V2X data reception per PSBCH monitoring occasion and overall drop rate shall not exceed 0.2% of its V2X data reception during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE
Note that while we propose the above requirement, there are a few limitations need to be taken into consideration when designing the test to verify this Rx dropping requirement:
· Interruption due to AGC gain state change: if receive power from new synchronization source is much different from the simultaneously received data, gain state adjustment for S-SSS and PSBCH decoding might be needed, which can introduce interruption to SL data reception.

· Decoding capability: when UE is required to simultaneous detect/decode SLSS while decoding data on SL, the number of SL decoding that UE can support might be reduced.

· Prior knowledge on frequency domain: if UE needs to search for SyncRef UEs on both frequency and time domain (for asynchronized SyncRef UEs), S-PSS/S-SSS may take too much computation resources and may interrupt demodulation functions. However, since we consider n47 band only in Rel-16, as long as the UE is currently communicating with another SL UE, it has full knowledge of carrier frequency to correct its XO drift. 
Proposal 2: The following limitations should be considered when designing the test to verify Rx dropping requirement:
· Interruption due to AGC gain state change: if receive power from new synchronization source is much different from the simultaneously received data, gain state adjustment for S-SSS and PSBCH decoding might be needed, which can introduce interruption to SL data reception.

· Decoding capability: when UE is required to simultaneous detect/decode SLSS while decoding data on SL, the number of SL decoding that UE can support might be reduced.

· Prior knowledge on frequency domain: if UE needs to search for SyncRef UEs on both frequency and time domain (for asynchronized SyncRef UEs), S-PSS/S-SSS may take too much computation resources and may interrupt demodulation functions. However, since we consider n47 band only in Rel-16, as long as the UE is currently communicating with another SL UE, it has full knowledge of carrier frequency to correct its XO drift. 

3. Conclusions
Proposal 1: Set the following requirement for NR-V2X synchronization source search:

· When GNSS synchronization reference source is configured as the highest priority, and UE is not synchronized to any of the following sources (1) GNSS (2) a SyncRef UE that is synchronized to GNSS directly or in-directly
· UE is allowed to drop up to 2 slots of its V2X data reception per PSBCH monitoring occasion and overall drop rate shall not exceed 0.2% of its V2X data reception during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE
· When serving cell/PCell synchronization reference source is configured as the highest priority
· UE is allowed to drop up to 2 slots of its V2X data reception per PSBCH monitoring occasion and overall drop rate shall not exceed 0.2% of its V2X data reception during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE
Proposal 2: The following limitations should be considered when designing the test to verify Rx dropping requirement:

· Interruption due to AGC gain state change: if receive power from new synchronization source is much different from the simultaneously received data, gain state adjustment for S-SSS and PSBCH decoding might be needed, which can introduce interruption to SL data reception.

· Decoding capability: when UE is required to simultaneous detect/decode SLSS while decoding data on SL, the number of SL decoding that UE can support might be reduced.

· Prior knowledge on frequency domain: if UE needs to search for SyncRef UEs on both frequency and time domain (for asynchronized SyncRef UEs), S-PSS/S-SSS may take too much computation resources and may interrupt demodulation functions. However, since we consider n47 band only in Rel-16, as long as the UE is currently communicating with another SL UE, it has full knowledge of carrier frequency to correct its XO drift. 
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