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Introduction
The switching time between NR SL and LTE SL in TDM operations has been discussed in previous RAN4 meetings [1,2] and several numbers have been proposed.  As the RF architecture of the SL were not agreed there were some unknown factors that made the determination of the transient time difficult. In the following document a RF architecture and an associated switching time between NR SL and LTE SL is proposed.
Discussion
In the past meetings there have been numerous opinions expressed on the NR SL to LTE SL switching time [3,4]. For a 1TX/2RX RF architecture where a common PA is shared between LTE SL and NR SL the LO frequency retune time has been calculated to be 140us and the RF chain reconfiguration time to be 70us giving a total switching time of 210us. This transient time will apply for both contiguous and non-contiguous NR/LTE spectral allocations. A switching time of 210 us is also being considered for SUL and UL CA switching [3]. Our assumption is that the boundary between the LTE subframe and the NR slot is time aligned so if the switching time is greater than the guard period an interruption time of either 1 NR slot or 1 LTE subframe must be generated. Below the various switching scenarios are explained in detail.
Consider 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
[bookmark: _GoBack]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. 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.
Observation 1: 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 2: 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.

When NR is allocated with less than 12 symbols with the remaining allocated as guard symbols, case 2(1) may have no interruption because no symbol is allocated in the switching time. However, number of allocated symbols is pre-configured, UE cannot 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 does not greatly improve performance. Therefore, we propose to define the requirement based on fully allocated symbols, since it is the worst case for interruption and the most common case. Unlike in the Uu link there is no way to shorten the TTI dynamically to allow part of the slot to be used for TX transmission prior to switching. As the transition period is larger than the GP and an extra interruption time must be added it makes sense to specify a transition period of 210us as that does overly burden the UE implementation with extra complexity and greater power consumption. 
Proposal 1: Define the switching time between NR SL and LTE SL for TDM operation in band n47 to be 210us for both contiguous and non-contiguous spectral allocations. 
Also, this type of switching transient would be very difficult to measure as a network has to assign both resources in adjacent time slots.

Conclusion
This contribution gives the transient time for switching between NR SL to LTE SL for both contiguous and non-contiguous spectral allocations for operation in band n47.
Observation 1: 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 2: 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 1: Define the switching time between NR SL and LTE SL for TDM operation in band n47 to be 210us for both contiguous and non-contiguous spectral allocations. 
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