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1. Introduction
We have received a LS from RAN1 to ask for UE transmit timing error [1] as following:
1. Overall Description:
RAN1 discussed 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. RAN1 identified 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, as shown in figure 1 as an example.
· 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, as shown in figure 2 as an example.
Note that “arrival time detected by UE” in Figure 1 and Figure 2 refers to the first detected path (in time) of the corresponding downlink frame from the reference cell, as described in Section 7.1 of TS 38.133 V17.0.0.
[image: ]             [image: ]
Figure 1                                                                                             Figure 2
For question 1 above, there are the above two different interpretations among companies in RAN1. Thus RAN1 request clarification from RAN4 for the purpose of propagation delay compensation. If neither of the above options is the correct understanding, RAN4 can respond with the correct interpretation directly to RAN1.  
2. Actions:
ACTION To RAN4: RAN1 respectfully asks RAN4 to provide feedback on question 1 and any additional information that may help RAN1 understand the feedback from RAN4. 

This document will discuss the issue and give our proposals for how to response this LS.
2. Discussion
In RAN4,  The reference point for UE transmit timing requirement should not include UE internal measurement error as indicated in figure 2. Otherwise, it is not testable. So we think option 1 is the correct understanding. So the option 1 in RAN1 LS is correct understanding, i.e. downlink frame timing detection error is already included in UE transmit timing error. The reference point of UE transmit timing is the down frame timing at UE antenna connector minus (NTA+NTAoffset)Tc set by TE or gNB. However we think some further interpretation and modification is needed for figure 1.
The UE should set its transmit timing based on downlink frame timing detected by UE minus (NTA+NTAoffset)T’c based on the detected DL timing, where the difference between Tc’ and Tc is determined by UE frequency error. . So the actual UE transmit timing will includes down frame timing detection error, difference of T’c and Tc (i.e. UE frequency error), transmit timing setting error at baseband, and transmitter delay error from baseband to transmitter antenna connector.
wWe can send following figure to RAN1 to interpretation relationship of reference point of UE transmit timing, UE transmit timing, downlink frame timing detection error and UE transmit timing error limitation (i.e. Te):


Figure 2-1 The relationship of DL timing, UL timing, and Te
Proposal 1: It is proposed to clarify that the option 1 in RAN1 LS is the correct understanding, i.e. downlink frame timing detection error is already included in UE transmit timing error in response LS.
Proposal 2: It is proposed to include Figure 2-1 in the LS response.
Example response LS is attached in section 5 in this paper.

3. Conclusion
This contribution discussed the issues for RAN1 LS on UE transmit timing error and gave the following proposals:. 
Proposal 1: It is proposed to clarify that the option 1 in RAN1 LS is the correct understanding, i.e. downlink frame timing detection error is already included in UE transmit timing error in response LS.
Proposal 2: It is proposed to include Figure 2-1 in the LS response.

4. Reference
[1]	R1-2102245, LS on UE transmit timing error, RAN1
[2]	3GPP TR38.133 v17.0.0, NR; Requirements for support of radio resource management

5. Annex
1. Overall Description:
RAN4 would like to thank RAN1 for the LS R1-2102245 related to UE transmit timing error. RAN4 has discussed the questions raised by RAN1, and the following replies are provided.
Firstly, the option 1 in RAN1 LS is correct understanding from RAN4 point of view, i.e. downlink frame timing detection error is already included in UE transmit timing error. The reference point for UE transmit timing requirement should not include UE internal measurement error as indicated in figure 2 in the RAN1 LS.
However, to better understand the timing relation, RAN4 would like to give further modifications for figure 1 as following.


Figure 1.  The relationship of DL timing, UL timing, and Te
The UE should set its transmit timing based on downlink frame timing detected by UE minus (NTA+NTAoffset)T’c based on the detected DL timing, where the difference between Tc’ and Tc is determined by UE frequency error. . So the actual UE transmit timing will includes down frame timing detection error, difference of T’c and Tc (i.e. UE frequency error), transmit timing setting error at baseband, and transmitter delay error from baseband to transmitter antenna connector.
2. Actions:
RAN4 respectfully asks RAN1 to take the above information into consideration in its future work.
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