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	Introduction
[bookmark: _GoBack]RAN1 sent LS to RAN4 in R1-2102245. Following question is asked to RAN4.
Question 1: Which option/interpretation should RAN1 take for interpreting the relationship between downlink frame timing detection error and UE transmit timing error (i.e. Te) based on the current definition in RAN4 specification TS 38.133 V17.0.0? 
In this contribution, we discuss the potential RAN4 response to RAN1. At the end of the contribution, we also provide draft reply LS based on the discussion.  
	Discussion
RAN1 was discussing propagation delay compensation enhancements, which involve downlink frame timing detection error and UE transmit timing error (i.e. Te) as two error components for estimating the overall synchronization error between a UE and its serving gNB. As part of discussion, RAN1 asked the following question that needs clarification from RAN4: 
Question 1: Which option/interpretation should RAN1 take for interpreting the relationship between downlink frame timing detection error and UE transmit timing error (i.e. Te) based on the current definition in RAN4 specification TS 38.133 V17.0.0? 
· Option 1: downlink frame timing detection error is already included in UE transmit timing error (i.e. Te);
· Interpretation: “the reference point” defined in section 7.1.2 in TS 38.133 for UE transmission timing is [image: ] ahead of “True arrival timing at UE”, and the timing error limit value Te is given taking downlink frame timing detection error into account.
· Option 2: downlink frame timing detection error is not included in UE transmit timing error (i.e. Te);
· Interpretation: “the reference point” defined in section 7.1.2 in TS 38.133 for UE transmission time is [image: ] ahead of the first path detected by the UE, and the timing error limit value Te is given without consideration of downlink frame timing detection error.
[image: ][image: ]
	Figure 1: Option 1 illustration				Figure 2: Option 2 illustration

Potential RAN4 response

From previous RAN4 meeting [1] discussions, we can observe that Te was derived considering sampling intervals as UE implementation dependent and the tolerable timing error for acceptable UL demodulation performance. The sampling of SSB and TRS for frame timing detection are left to UE implementation. UE first path detection depends on its sampling rate of SSB and/or TRS for frame timing detection. If first path from gNB received at UE is just after sampling interval, UE has to wait for next sampling occasion to detect the UE perceived first path. That means an UE sampling at higher sampling rate may have lesser frame detection error. Since UE sampling interval is UE implementation dependent, RAN4 defined maximum allowed UE transmit timing error (Te) for acceptable UL demodulation performance. From the above-mentioned previous RAN4 discussions, our understanding is Te already includes frame detection error. 

Considering the above discussion, we understand that option 1 is correct interpretation from the RAN1 provided options and therefore we make following proposal.

Proposal 1: RAN4 to reply RAN1 that downlink frame timing detection error is already included in UE transmit timing error (i.e. Te).

We also include draft reply LS in the annex.
1. Conclusion
In this contribution, we discussed potential RAN4 response to RAN1 LS on UE transmit timing requirements and made the following proposals:
Proposal 1: RAN4 to reply RAN1 that downlink frame timing detection error is already included in UE transmit timing error (i.e. Te).
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1. Overall Description:
RAN4 thanks RAN1 for LS on UE transmit timing error. RAN4 discussed the question from RAN1 and came to following conclusion.
During previous RAN4 discussions for defining Te, RAN4 assumed that sampling rate of SSB and/or TRS for frame timing detection is UE implementation dependent and true arrival of first path at UE and actual first path detected at UE depends on the sampling interval.  
From the RAN1 understanding provided in the LS, RAN4 would like to confirm that RAN1 interpretation corresponding to Option 1 is the correct interpretation. In other words, RAN4 would like to confirm that downlink frame timing detection error is already included in UE transmit timing error (i.e. Te).
2. Actions:
To RAN WG1 group.
ACTION: 	RAN4 sincerely requests RAN1 to consider the above response for RAN1 future work. 

3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN4 #99-e 	19 May 2021 – 27 May 27 2021	Online
TSG-RAN4#100-e	16 Aug. 2021 – 27 Aug. 2021	Online
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