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1. Introduction
During RAN4#92 meeting, RRM requirement scope and simulation for SLSS detection time are discussed and a WF was agreed [1]. In this contribution, we discuss the Interruption and Initiation/Cease of SLSS Tx Requirement.
2. Discussion
Interruption of synchronization source change

In LTE V2X, 1ms of interruption on SL Tx/Rx is allowed during synchronization source change. This interruption requirement applies to any switch between eNB, GNSS and SynRef UE. The interruption of synchronization source change is mainly from the software processing time needed to program new synchronization source and apply new slot boundary. Therefore, the physical layer design of synchronization signal and SCS have little impact on this interruption, and 1ms is applicable to NR V2X across different numerology and switch between different synchronization sources.

Proposal 1: Interruption of 1ms on SL Tx and Rx is allowed during synchronization source change for all SCS in NR V2X. 
Interruption to Uu due to SL UE RRC reconfiguration
· On Uu communication
Since the RF path and baseband processing separation between Uu and SL is similar for cross carriers in inter-band CA and Uu to SL in V2X, interruption from SL RRC reconfiguration to Uu communication is expected to be similar as the NR CA cases. Therefore, we can reuse NR RRC configuration interruption requirements, as shown in the tables below

	µ
	NR SL Slot length (ms)
	Interruption length on SL

	0
	1
	1

	1
	0.5
	2

	2
	0.25
	4

	3
	0.125
	8


Table 2‑1 Interruption on SL from Uu RRC reconfiguration
· On Uu active BWP switch
In NR, BWP switch delay requirement with simultaneous RRC reconfiguration is not defined. The common understanding is that during RRC reconfiguration, connection establishment or suspend, the UE behaviour is not well-defined for any simultaneous operation, therefore no requirement is defined for this scenario. In general, RRM requirements are specified mostly for one operation, not multiple operation happening simultaneously, unless the necessity is identified. In V2X, same approach should be followed. 

Observation 1: NR requirement does not specify Uu BWP switch delay requirement with concurrent RRC reconfiguration.

Proposal 2: The interruption requirements of Uu RRC configuration are given by Table 2‑1.
Proposal 3: Follow NR requirement, do not specify Uu BWP switch delay requirement with concurrent SL RRC reconfiguration.
Initiation/cease SLSS Tx with gNB as synchronization source

Since the measurement is done on Uu, the requirement should be designed based on the measurement requirement specified in NR. NR intra cell measurement requirement under connected mode is shown in the following table, from 38.133.
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(200ms, ceil( 5 x Kp) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x 5 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil( 5 x Kp ) x DRX cycle x CSSFintra

	NOTE 1:   If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified


Table 2‑2 NR intra-frequency connected mode measurement requirement
We can derive the evaluation time requirement for initiation/cease of SLSS transmission when gNB is synchronization source based on the above table. Following the methodology used in LTE D2D and V2X [3], the total evaluation time is derived by 

Total evaluation time = measurement time + time for evaluation of measurement results

By comparing LTE intra cell measurement requirement in connected mode and LTE V2X evaluation time requirement (Table 2‑3 and Table 2‑4), we can find that the time for evaluation is one DRX cycle when DRX cycle >40ms, otherwise (DRX cycle <=40ms or no DRX) it is 200ms.
	DRX cycle length (s)
	Tmeasure_intra (s) (DRX cycles)

	≤0.04, or no DRX
	0.2 (Note1)

	0.04<DRX-cycle≤2.56
	Note2 (5)

	Note1:       Number of DRX cycle depends upon the DRX cycle in use.

Note2:       Time depends upon the DRX cycle in use.


Table 2‑3 LTE intra-frequency connected mode measurement requirement
	DRX cycle length [s]
	Tevaluate,SLSS

[s] (number of DRX cycles)

	≤0.04, or no DRX
	0.4 (Note 1)

	0.04<DRX-cycle≤2.56
	Note 2 (6)

	Note1:       Number of DRX cycles depends upon the DRX cycle in use

Note2:       Time depends upon the DRX cycles in use


Table 2‑4 LTE V2X initiation/cease of SLSS Tx evaluation time requirement
Observation 2: In LTE V2X requirement, time for evaluation is one DRX cycle when DRX cycle >40ms, otherwise (DRX cycle <=40ms or no DRX) it is 200ms.
Note that when no DRx cycle is configured, NR has measurement time max(200ms, ceil( 5 x Kp) x SMTC period)Note 1 x CSSFintra. Therefore, the time for evaluation for NR V2X should be max(200ms, ceil( 5 x Kp) x SMTC period)Note 1 x CSSFintra for no or small DRx cycle. With this new time for evaluation and the LTE methodology, NR V2X evaluation time of initiation/cease of SLSS transmission can be derived in the following.
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(400ms, ceil( 10 x Kp) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(400ms, ceil(1.5x 10 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil( 6 x Kp ) x DRX cycle x CSSFintra

	NOTE 1:   If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified


Table 2‑5 NR V2X initiation/cease of SLSS Tx evaluation time requirement
Proposal 4: NR V2X initiation/cease of SLSS Tx evaluation time requirement when gNB is the synchronization source is given in Table 2‑5.
Initiation/cease SLSS Tx with SyncRefUE as synchronization source
When UE is synchronized to another SyncRefUE, LTE V2X requirement can be reused. Therefore, we propose to set the evaluation time in this case as 4 SLSS period, i.e., 640ms. 
Proposal 5: NR V2X initiation/cease of SLSS Tx evaluation time requirement when SyncRef UE is the synchronization source is 4 SLSS period.
3. Conclusions
Proposal 1: Interruption of 1ms on SL Tx and Rx is allowed during synchronization source change for all SCS in NR V2X. 

Observation 1: NR requirement does not specify Uu BWP switch delay requirement with concurrent RRC reconfiguration.

Proposal 2: The interruption requirements of Uu RRC configuration are given by Table 2‑1.
Proposal 3: Follow NR requirement, do not specify Uu BWP switch delay requirement with concurrent SL RRC reconfiguration.

Observation 2: In LTE V2X requirement, time for evaluation is one DRX cycle when DRX cycle >40ms, otherwise (DRX cycle <=40ms or no DRX) it is 200ms.
Proposal 4: NR V2X initiation/cease of SLSS Tx evaluation time requirement when gNB is the synchronization source is given in Table 2‑5.
Proposal 5: NR V2X initiation/cease of SLSS Tx evaluation time requirement when SyncRef UE is the synchronization source is 4 SLSS period.
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