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1. Introduction

In this contribution we discuss the questions asked by RAN1 in the LS[1] on transient period in side-link channels. We are listing below the RAN1 questions for convenience:
“RAN1 is studying NR sidelink as a part of the study item for NR V2X (SID in RP-182111). In this study, RAN1 had discussion on multiplexing PSCCH and PSSCH and are studying the following options:

· Multiplexing of PSCCH and the associated PSSCH (here, the “associated” means that the PSCCH at least carries information necessary to decode the PSSCH).
· Study further the following options: 
· Option 1: PSCCH and the associated PSSCH are transmitted using non-overlapping time resources.
· Option 1A: The frequency resources used by the two channels are the same.
· Option 1B: The frequency resources used by the two channels can be different.
· Option 2: PSCCH and the associated PSSCH are transmitted using non-overlapping frequency resources in the all the time resources used for transmission. The time resources used by the two channels are the same.
· Option 3: A part of PSCCH and the associated PSSCH are transmitted using overlapping time resources in non-overlapping frequency resources, but another part of the associated PSSCH and/or another part of the PSCCH are transmitted using non-overlapping time resources.
· Illustration of the above options:
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In addition, RAN1 made the following working assumption:

· Regarding PSCCH / PSSCH multiplexing, at least option 3 is supported for CP-OFDM.

· RAN1 assumes that transient period is not needed between symbols containing PSCCH and symbols not containing PSCCH in the supported design of option 3.

· FFS how to determine the starting symbol of PSCCH and the associated PSSCH

· FFS for other options. e.g. whether some of them are supported to increase PSCCH coverage.
RAN1 would like to ask RAN4 feedback on the need of the transient period in the above-mentioned options. In particular, RAN1 would like to ask the following questions for options 1A, 1B, and 3 when the total transmit power does not change between the last symbol containing PSCCH and the following symbol:

· Whether transient period is needed (if so, how much) if power spectral density is different between the last symbol containing PSCCH and the following symbol

· Whether transient period is needed (if so, how much) if PSCCH and PSSCH use different frequency location and/or resource size in option 1B and 3

· Whether there is any impact on the above questions due to different assumptions of amplifiers (e.g., for MIMO purpose, etc.)
· Whether there are any other cases that require transient period (if so, how much)”

We will discuss each of these questions in the context of RAN4 defined transmission masks from 38.101-1 for FR1 and 38.101-2 for FR2 specifications respectively.
2. Discussion
For the RAN1 assumptions listed above:
We believe that the RAN1 assumption for Option 3 stating that there is no need for a transient period between symbols containing PSCCH and symbols not containing PSCCH is correct.

We will base our analysis on the transient cases defined for UE UL. These cases are valid when a power change is involved, or RB hopping happens.
For the questions regarding options 1A, 1B and 3 when the total power does not change between the last symbols of PSCCH and the following symbol.

Question 1:

· Whether transient period is needed (if so, how much) if power spectral density is different between the last symbol containing PSCCH and the following symbol

Suggested answer: (This question refers mainly to Option 1A and 1B)
· For option 1A, since the power density changes a transient period may be required (for example when non-contiguous PSSCH RB are used) and it will be in the 10us for FR1 and 5us for FR2 respectively, like short vs. long sub-slot transmission mask in 38.101.

· For option 1B, a transient period is required since it looks like an RB hopping case. In this case, it will be in the 10us for FR1 and 5us for FR2 respectively like short vs long sub-slot transmission mask in 38.101. Also, the transient period is shared between the consecutive transmissions.

Question 2:

· Whether transient period is needed (if so, how much) if PSCCH and PSSCH use different frequency location and/or resource size in option 1B and 3

Suggested answer: 

· For option 1B case the transient period is required, and it will be 10us for FR1 and 5us for FR2.Also, this transient period is shared between these consecutive transmissions similar to an RB hopping case.

· For option 3 the transient period is not required.

Question 3:

· Whether there are any other cases that require transient period (if so, how much)”

Suggested answer: 

· If there are other signals to be multiplexed in time domain that would require power changes between symbols or that look like an RB hopping in frequency and time domain, those should be treated similar to the cases suggested in 38.101-1 or 38.101-2.
3.  Conclusion
In this contribution we analysed the questions asked by RAN1 and suggested, through analogy, answers based on the current agreed transient periods cases specified by RAN4 RF specifications.
The above answers are present into a draft LS reply into a different contribution.

References
[1] R1-1814165 LS on transient period in sidelink channels, RAN1#95, November, Spokane, USA 
