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1	Introduction
RAN1 discussed propagation delay compensation enhancements in Rel17 NR IIoT WI in RAN1#104e meeting, A RAN1 LS [1] was sent to RAN4 to ask for clarification of the relationship between downlink frame timing detection error and UE transmit timing error.  
In this contribution we will discuss and provide our views on the relationship between downlink frame timing detection error and UE transmit timing error in RAN4.
2	Discussion
In RAN1#104e meeting, RAN1 discussed propagation delay compensation enhancements, which involve downlink frame timing detection error and UE transmit timing error as two error components for estimating the overall synchronization error between a UE and its serving gNB, RAN1 needs RAN4 to clarify the relationship between downlink frame timing detection error and UE transmit timing error for the purpose of propagation delay compensation. An LS [1] sent to RAN4 was agreed. The question in the LS is as below: 
	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

[bookmark: _Hlk66871419]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.  



In TS 38.133 V17.0.0 section 7.1.2, the reference point for UE initial transmit timing control requirement is defined as the downlink timing of the reference cell minus   and the downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the reference cell. 
Furthermore, In UE transmit timing test cases defined in the performance part requirements in TS 38.133 V17.0.0, e.g. section A.4.4.1,  it has been indicated that after connection setup with the cell,  the test equipment will verify the UE transmit timing for the reference cell is within (NTA + NTA_offset) ×Tc ± Te of the first detected path of DL SSB. 
Based on the RRM core part requirements and performance part requirements for UE transmit timing,  it is clear that the reference point for UE initial transmit timing control is  ahead of the first path of the downlink frame detected by UE and therefore the downlink frame timing error is not included in UE transmit timing error. We consider option 2 in the RAN1 LS is the correct interpretation.
1. UE transmit timing error does not include the downlink frame detection error and option 2 in the RAN1 LS is the correct interpretation.
3	Conclusion
In this contribution we discuss the relationship between the UE transmit timing error and the downlink frame detection error. We have made the following proposal:
1. UE transmit timing error does not include the downlink frame detection error and option 2 in the RAN1 LS is the correct interpretation.
In the Appendix we have provided the draft response LS.
References
[1] [bookmark: _Ref431017336]R1-2102245, LS on UE transmit timing error, RAN1
A	Response LS to RAN1
Title:		Response LS on UE transmit timing error 
Response to:	R1-2102245, LS on UE transmit timing error
Release:	Rel-17
Work Item:	

Source:	RAN4
To:	RAN1

Contact Person:	
Name: Qiping Zhu, Nokia, Nokia Shanghai Bell
E-mail Address: qiping.zhu@nokia.com

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 	


Attachments:	-


1. Overall Description:
RAN4 would like to thank RAN1 for the LS R1-2102245 related to UE transmit timing error. RAN4 has discussed the question raised by RAN1 and RAN4 would like to provide the following response:

RAN4 define the reference point for UE initial transmit timing control requirements is  ahead of the first detected path of the corresponding downlink frame received from the reference cell, and therefore the downlink frame timing error is not included in UE transmit timing error. RAN4 hence considers option 2 is the correct interpretation.

2. Actions:
To RAN 1 group: RAN4 respectfully asks RAN1 to take above information into consideration.

3. Next RAN4 Meetings:
RAN4#99-e	19 - 29 May		Online
RAN4#100	23 – 27 August		Toulouse, FR
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