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Introduction
This paper presents Nokia’s view on demodulation performance requirements for SDT. 
0. Observations from last way forward
In the WF from RAN4#103-e meeting, [2], RAN4 reached the following agreements on the requirements for the RSRP measurements used for TA validation for CG-SDT:
	Issue 1-1: X1 value for FR2
· Proposals
· Option 1: max{480ms, 8*SSB periodicity}
· [bookmark: _Hlk103806832]Option 1a: max{480ms, N*SSB periodicity}
· Option 1b: max{480ms, 8*SMTC periodicity}
· Option 2: 400ms 
· Option 3: 1280ms 
· Option 4: N1 * 160 ms
2nd round discussion:
Two sub-issues are involved: 1) a fixed or varying scaling factor; 2) SSB periodicity or SMTC periodicity
SMTC periodicity is agreeable, and and most companies can accept a fixed value of 8 for the scaling factor, i.e., Option 1b is acceptable to most of companies, and one company proposes max{480ms, N*SMTC periodicity}. 

Since this is an open issue for core requirements, Moderator recommends going for Option 1b.

Agreement: Option 1 b agreed

Issue 1-2-1: Requirement for the duration between T2 and the actual CG-SDT transmission
· Proposals
· Option 1: No need to introduce a requirement for the interval between T2 and the actual CG-SDT transmission 
· Option 2: 640ms
Agreement:
A common understanding among companies is that the maximum duration between the moment of TA validation and actual CG-SDT transmission is 640ms.



Discussion
TA validation outcome from RRM


Figure 1: Worst case uncertainty introduced by RSRP measurement timing for TA validation.
As can be seen, the maximum uncertainty in the RSRP window considered for TA validation can be expressed as:
	FR1: Umax = min(640ms, M1*TDRX)+ min(640ms, M1*TDRX)+Z,
	FR2: Umax = X1+X1+Z,
Where Z is the time between T2 and the CG resource time. The value of Z is suggested in issue 1-2-1 above.
Based on the current version of TS 38.133 and the proposals above, issue 1-1 and issue 1-2-1, the worst case value of Umax are:
	FR1: Umax = 640ms + 640ms + 640ms = 1920ms
	FR2: Umax = 1280ms + 1280ms +640ms =3200ms
At a speed of 10m/s, the above Umax corresponds to moving 19.2m for FR1 and 32m for FR2.
	FR1: Potential TA error due to Umax: 64ns
	FR2: Potential TA error due to Umax: 107ns
For 15kHz SCS at FR1, the Cyclic Prefix, CP is 2.34us and for 120kHz at FR2, the CP is 0.59us.
This gives:
	FR1, 30kHz SCS: TA error as percentage of CP: ~2.8%
	FR2, 120kHz SCS: TA error as percentage of CP: ~20%
The timing error for same SCS’s are given as:
	FR1, 30kHz SCS: Te = 8*64*Tc=261ns -> ~11% of CP
	FR2, 120kHz SCS: Te = 3.5*64*Tc=114ns-> ~20% of CP
For FR1, 30kHz SCS, the additional potential timing error introduced by uncertainty added by TA validation at 10m/s is minor. At higher speeds, the error will grow and not reach a level similar to FR2 until speeds beyond what is reasonable for NR.
For FR2, 120kHz SCS, the additional potential timing error introduced by uncertainty added by TA validation at 10m/s is at the same level as Te itself, meaning the timing error which needs to be handled by BS demod is doubled. A higher speeds, the error may be larger than the BS can handle without special implementation. 

[bookmark: _Toc64909510]Conclusion
This paper has presented Nokia’s views on RRM performance requirements for SDT. As part of this discussion, we have reached the following observations and proposals:
1. For FR1, 30kHz SCS, the additional potential timing error introduced by uncertainty added by TA validation at 10m/s is minor. At higher speeds, the error will grow and not reach a level similar to FR2 until speeds beyond what is reasonable for NR.
For FR2, 120kHz SCS, the additional potential timing error introduced by uncertainty added by TA validation at 10m/s is at the same level as Te itself, meaning the timing error which needs to be handled by BS demod is doubled. A higher speeds, the error may be larger than the BS can handle without special implementation. 
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