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1 Introduction
The performance part of the Rel-17 NR small data transmissions in INACTIVE state work item [1] is expected to start in the next RAN WG4 meeting.
In this contribution we discuss the need for RAN4 to analyse carefully the necessity of BS demodulation requirements for Rel-17 SDT and propose an update to the Rel-17 SDT objectives for the performance part to enable RAN4 work on SDT BS demodulation requirements.

2 Discussion
So far, the SDT performance part objectives only include RRM test cases for RAN4 requirements, as described in the WID [1] as follows:
4.2	Objective of Performance part WI
NOTE:	Leave empty if the WI proposal does not contain a RAN performance part.
1. Specify RRM test cases. 


However, SDT may additionally have significant impact on BS demodulation performance, in all different types of SDT:
· Based on 4-step RACH (for mobile UEs),
· Based on 2-step RACH,
· Based on configured-grant CG-SDT (for semi-stationary UEs).

For CG-SDT, the UE has to rely on a potentially outdated timing advance command, especially if the UE has moved. This combined with potentially worse time/frequency synchronization, when compared to connected mode transmissions, can result in non-negligible changes to UL timing accuracy (w.r.t. PUSCH connected mode). There are mechanisms being specified by RAN2 and RAN4 RRM in order to validate the TAC before a CG-SDT transmission is started. However, some margin for timing inaccuracy is expected and the FOE impact is not fully clear.
BS demodulation performance is expected to be impacted in differing degrees depending on chosen implementation.
Observation 1: Amplified time/frequency synchronization errors in CG-SDT potentially impact on BS demodulation performance.

For 4SR-SDT, we expect the imperfections and demodulation performance to be similar to current Msg3 demodulation, which does not have particular demod requirements specified.
However, the SDT payload of Msg3 is expected to be larger than the cases evaluated in Rel-15/16 (56/72 bit in 2SR), which would change the required MCS levels. Hence it should be verified in RAN4, if 4SR-SDT BS demodulation requirements are necessary.
Observation 2: SDT payload of Msg3 can be larger than the cases evaluated in Rel-15, which impacts the BS demodulation performance.

Concerning 2SR-SDT, RAN4 has already specified demod requirements for 2-step RACH related MsgA/PUSCH in Rel-16. The requirements include timing offset inaccuracy and should be enough to cover the BS demodulation performance for SDT. In particular the requirements cover any outdated UL TA at the UE, as long as the UE moved less than the 2SR cell range.
Observation 3: SDT relevant BS demodulation imperfections have been considered in 2SR MsgA/PUSCH requirements in Rel-16 already.

3 Conclusions
In this document we have discussed the potential need for BS demodulation requirements for small data transmissions in INACTIVE state. Resulting from our observations we see that it is important that RAN4 will analyze and assess the need for specifying BS demodulation requirements. Therefore, we propose to add performance part objective to the Rel-17 SDT for specifying BS demodulation requirements if RAN4 identifies new BS demodulation requirements, e.g., for some of the cases necessary as discussed in this contribution.:
Proposal: Add the following performance part objective to the Rel-17 SDT WID:
2. Specify BS demodulation requirements, if found necessary
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