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Introduction
During RAN4#94ebis meeting, interruption requirements are discussed and a WF was agreed [1]. In this contribution, we discuss the Interruption requirement.
Discussion
[bookmark: _Hlk32486281]Interruption on synchronization source change
In the WF [1] from RAN4#94ebis, interruption requirement for synchronization source change from gNB to eNB or eNB to gNB is still under discussion, since whether this is a valid scenario is still pending. 
In previous RAN4 meeting, co-located gNB/eNB/syncRef UE as synchronization sources are assumed to be synchronized, when SL communication is considered. However, when synchronization source change is discussed, vehicles are moving from one region to another in most cases, therefore the scenario is quite different than the co-located SL communication scenario, and we believe it is a valid scenario. Note that sync source change from gNB to eNB is not inter-RAT HO for SL, since UE is not communicating to gNB and eNB, UE only receives the SSB and PBCH as synchronization source. RACH and connection setup are not needed if UE only uses gNB and eNB as synchronization source. Data Tx/Rx happen still on SL continuously (after the interruption), no HO happens.
Observation 1: Inter-RAT handover is not required in synchronization source change between gNB and eNB scenario. Co-located gNB and eNB is not assumed in this scenario. 
Proposal 1: Synchronization source change between gNB and eNB is a valid scenario.
Proposal 2: Interruption of 1ms is applicable to synchronization source change between gNB and eNB since it is a valid scenario.
Interruption on LTE/NR Tx Switch
Assume the SL UE is transmitting with current RAT at slot/subframe n, and want to switch to the other RAT at slot/subframe n+1. Let switching time be S us, and guard symbol in current RAT g. According to the WF agreed in RAN4#94ebis, S > g and S < NR slot length when we consider FR1. We consider NR slot has fully allocated symbols. The following scenarios are possible:
1. Current RAT is LTE, switch to NR
[bookmark: _Hlk39585272](1) 	Switch happens at subframe n and S us before n+1 slot boundary: interruption is 1 subframe on LTE
g
S

(2) Switch happens at subframe n and less than S us but more than g us before n+1 slot boundary: interruption is 1 subframe on LTE and 1 slot on NRg
S

(3) Switch happens at subframe n and less than g us before n+1 slot boundary or later: interruption is 1 slot on NRg
S

	Similarly, we can derive:
2. Current RAT is NR, switch to LTE
(1) 	Switch happens at slot n and S us before n+1 subframe boundary: interruption is 1 slot on NR
(2) Switch happens at slot n and less than S us but more than g us before n+1 subframe boundary: interruption is 1 subframe on LTE and 1 slot on NR
(3) Switch happens at slot n and less than g us before n+1 subframe boundary or later: interruption is 1 slot on LTE
From above analysis, we can conclude that the interruption is at least one slot on NR or one subframe on LTE, and at most one slot on NR AND one subframe on LTE. In order to minimize interruption, UE should choose either position (1) or (3) in above analysis. Since either choose (1) or (3) the interruption is one slot on NR or one subframe on LTE, this can be left to UE implementation. If either (1) or (3) is selected, the interruption is one slot on NR or one subframe on LTE, under the assumptions of S > g and S < NR slot length.
When NR is allocated with less than 12 symbols, case 2(1) may have no interruption because no symbol is allocated in switching time. However, number of allocated symbols is pre-configured, UE can not dynamically change it according to Tx switch request. Since this is only one slot/subframe interruption, a complicated specification structure to define requirement for all possible numbers of allocated symbols doesn’t improve the performance too much. Therefore, we propose to define the requirement based on fully allocated symbols, since it’s the worst case for interruption and the most common case. 
Observation 2: Regardless of switch position being chosen, the interruption is at least one slot on NR or one subframe on LTE, and at most one slot on NR AND one subframe on LTE.
Observation 3: For switch happens at (1) slot/subframe n and S us before n+1 subframe/slot boundary, or (2) slot n and less than g us before n+1 subframe boundary or later, one slot on NR or one subframe LTE interruption is achievable.
Proposal 4: Define the interruption from SL Tx switch between LTE and NR is one slot on NR or one subframe on LTE
Conclusions
Proposal 1: Apply the agreed interruption requirement of 1ms to the following two cases:
(1) Changing synchronization source from GNSS to a syncRef UE that is synchronized to GNSS directly or in-directly
(2) Changing synchronization source from gNB to eNB or eNB to gNB
Proposal 2: Interruption requirement for Tx switching between NR and LTE is 1 slot/subframe.
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