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1 Introduction
[bookmark: _Ref178064866]In the RAN4 meeting #86bis, a WF [1] has been approved on the delay requirement for V2X Synchronization Reference Source selection/reselection. The following agreements on the synchronization reference source selection/reselection for V2X sidelink CA were reached:
	· V2X Synchronization Reference Source selection/reselection requirements for V2X sidelink CA
· When the UE does not have any sync source and have to search for syncref UE on all configured carriers: Drop rate of [TBD] data Tx, [TBD] data Rx, [TBD] SLSS Tx and [TBD] delay requirements.
· The above requirement bases on the assumption that there is only single SLSS/PSBCH searcher in the UE
· When the UE have synced to one SyncRef UE in a carrier, and continue searching for other SyncRef UEs in that carrier, the existing R14 requirement for delay and Tx/Rx dropping rate applies to all carriers. 


This paper provides further discussion on the requirements for dropping rate and detection time in V2X sidelink CA.
2 Discussion
In Selection / Reselection of V2X synchronization reference source, UE is required to detect the newly detectable V2X SyncRef UE within a certain time. The detection requirements are specified for the cases of synchronous and asynchronous SyncRef UEs transmissions. The related requirements are captured in TS 36.133:
	When GNSS synchronization reference source is configured as the highest priority and
-	UE is synchronized to GNSS directly,
-	UE shall not drop any V2X SLSS and data transmission for the purpose of selection/reselection to the SyncRef UE.
-	UE is synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly,
-	UE shall not drop any V2X data transmission for the purpose of selection/reselection to the SyncRef UE. The UE shall be able to identify newly detectable intra-frequency V2X SyncRef UE within Tdetect,SyncRef UE_V2X seconds if the V2X SyncRef UE meets the selection / reselection criterion defined in TS 36.331 [2]. Tdetect,SyncRef UE_V2X is defined as 1.6 seconds at SCH Es/Iot ≥0 dB, provided that the UE is allowed to drop a maximum of 30% of its SLSS transmissions during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE.
-	in other case
-	The UE shall be able to identify newly detectable intra-frequency V2X SyncRef UE within Tdetect,SyncRef UE_V2X seconds if the SyncRef UE meets the selection / reselection criterion defined in TS 36.331 [2]. Tdetect,SyncRef UE_V2X is defined as 8 seconds at SCH Es/Iot ≥0 dB, provided that the UE is allowed to drop a maximum of 6% of its V2X data and SLSS transmissions during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE.
-	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 shall be able to identify newly detectable intra-frequency V2X SyncRef UE within Tdetect,SyncRef UE_V2X seconds if the SyncRef UE meets the selection / reselection criterion defined in TS 36.331 [2].  Tdetect,SyncRef UE_V2X is defined as 8 seconds at SCH Es/Iot ≥ 0 dB, provided that the V2X UE is allowed to drop a maximum of 6% of its V2X data and SLSS transmissions for the purpose of selection / reselection to the SyncRef UE.
-	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.


For the single CC case, there are several types of scenarios defined in TS 36.133 as shown in the table above. 
· Type 1 scenario: UE is synchronized to GNSS directly and does not perform SLSS monitoring. 
· Type 2 scenario: UE attempts to identify intra-frequency V2X SyncRef UEs that are synchronized to GNSS directly or in-directly. In this case it is assumed that UE shall monitor for SLSS which have aligned timing reference with its own synchronization reference. Thus, the received SLSS signals from the V2X SyncRef UEs to be detected could be colliding with UE’s own SLSS/PSBCH transmissions. The SyncRef UE identification delay is defined as 1.6 seconds with a maximum of 30% dropping rate of SLSS transmissions, i.e., up to 3 attempts of V2X SyncRef UE detection could be made every 1.6 seconds. In this case UE is allowed to drop a certain amount of its own transmissions of SLSS/PSBCH signals, while PSSCH/PSCCH TX dropping is not allowed.
· Type 3 scenario: UE attempts to identify intra-frequency V2X SyncRef UEs which may be asynchronous to the current selected V2X SyncRef UE. Then the received SLSS signals from detectable SyncRef UEs could be colliding with either PSSCH or SLSS signals transmitted by the UE. The SyncRef UE identification delay is defined as 8 seconds with a maximum of 6% dropping rate of data and SLSS transmissions, i.e., at most 480ms available time for SLSS detection (3 attempts SyncRef UEs detection) every 8 seconds. In this case UE is allowed to drop a certain amount of its own transmissions of the PSSCH/PSCCH and SLSS/PSBCH signals due to TX/RX half duplex issue. For the purpose of asynchronous SyncRef UE detection UE is also allowed to drop V2X reception in order to allow PSBCH decoding.
For V2X CA with multiple CCs (up to 8 CCs for carrier aggregation), RAN4 needs to discuss the requirements for the case when the UE does not have any sync source and have to search for SyncRef UE on all configured carriers. Under the assumption of only one searcher implemented at UE, one needs to change the drop rate or detection time for selecting/re-selecting synchronization reference source on V2X sidelink to accommodate multiple CCs. There are two possible ways to modify the requirements for dropping rate and detection time. 
· Option 1. Fix the dropping rate and scale the detection time Tdetect,SyncRef UE_V2X by number of supported component carriers. The pros of Option 1 is to maintain a reasonable dropping rate unchanged when the number of carriers increases. Then within the detection time, V2X UE with sidelink CA can still maintain its data/SLSS transmission with the same portion of time as the single carrier case. However, the cons of this method is that detection time becomes longer as number of component carriers increases. For the type 2 scenario, where Tdetect,SyncRef UE_V2X = 8 seconds, the total detection time for N carriers is N × Tdetect,SyncRef UE_V2X. Take N =3 for example, the detection time now is 24 seconds for all 3 aggregated.  
· Option 2. Fix the detection time Tdetect,SyncRef UE_V2X but scale the dropping rate by number of component carrier. The cons of this method is that the dropping rate becomes higher as number of component carriers increases. A bigger concern on this option is that network cannot exclude the scenario where the SLSS/PSBCH for the carriers collides at the same position in time domain. For the worst case, UE need to spend 480ms (3 attempt for PSSS/SSS detection) for detecting each carrier. Then for 8 carriers, the total detection time is 480ms × 8 = 3.84 seconds, which is larger than 1.6 seconds detection time for the type 1 scenario. Thus, at for type 1 scenario, this option is infeasible. 
From the analysis above, it can be concluded that fixing the dropping rate and scale the detection time with number of CCs is promising choice for V2X Synchronization Reference Source selection/reselection under multiple carriers. Thus, we propose: 
Proposal #1: For V2X sidelink CA, the detection time for an intra-frequency V2X SyncRef UE, Tdetect,SyncRef UE_V2X CA , equal to Tdetect,SyncRef UE_V2X scaled with number of component carrier configured for carrier aggregation, i.e., Tdetect,SyncRef UE_V2X CA = N × Tdetect,SyncRef UE_V2X, where N is the number of configured carrier, and the dropping rate remains the same as the single carrier case.  
3 Conclusion
This paper discusses the delay requirements for dropping rate and detection time for V2X CA. The conclusions are draw as follows. 
[bookmark: _GoBack]Proposal #1: For V2X sidelink CA, the detection time for an intra-frequency V2X SyncRef UE, Tdetect,SyncRef UE_V2X CA , equal to Tdetect,SyncRef UE_V2X scaled with number of component carrier configured for carrier aggregation, i.e., Tdetect,SyncRef UE_V2X CA = N × Tdetect,SyncRef UE_V2X, where N is the number of configured carrier, and the dropping rate remains the same as the single carrier case.  
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