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1 Introduction
In RAN1#104-e meeting, one LS [1] was sent to RAN4 on the issue of UE transmit timing error, which requests clarifications on the downlink frame timing detection error and UE transmit timing error. In this paper, we provide our view and the reply.  
2 [bookmark: _Ref23587092]Discussion
The question to RAN4 in [1] is captured 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;
· 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.


2.1. The views on the above question
The initial timing error (Te) comprises of two main components, which are: (i) error due to RF delay difference in uplink (UL) vs downlink (DL), and (ii) error associated with the baseband DL reference signal. Also, the latter comprises of two error components, which are: the minimum time resolution for DL timing, which would be the inverse of the DL reference signal bandwidth, and (ii) the estimation/detection error in downlink timing, which could be due to multipath channel effects. Justification on that the DL timing error depends on DL reference signal bandwidth is depicted in Table 7.1.2-1 in [2], where using different subcarrier spacing (SCS) of SSB signals, for the same SCS of uplink signals, leads to different Te error values. For example, from the Table 7.1.2-1, using SCS of uplink = 15 KHz will have  with SCS of SSB signals equal to 15 KHz, and  with SCS of SSB signals equal to 30 KHz. Furthermore, similar observations of timing error components are reported in contribution paper from RAN4#85 [3], in which it is mentioned that the estimation DL timing error is included in an error component termed the ‘margin’, where the latter was also used in a different contribution paper [4] for analysis of UE initial transmit timing error.
Observation 1: The initial timing error (Te) is based on the DL timing estimation error, which depends on the BW of the signal used.
Observation 2: The DL frame estimation/detection timing error was taken into account in the calculation of Te.
Proposal 1: The downlink frame timing detection error is already included in UE transmit timing error (i.e. Te). 
3 Draft further LS response to RAN1 
Based on above discussion, we provided our further response to RAN1 as follows.
	1. Overall Description:
RAN4 would like to inform RAN1 about the RAN4 agreement on UE transmit timing error regarding their question. RAN4 understanding is Option 1.
2. To RAN WG1 group. 
ACTION: RAN4 kindly ask RAN1 to take above information in to consideration.


4 Summary
In this paper, we provide our view about the UE transmit timing error. We have the following observations, proposal as well as draft LS reply.
Observation 1: The initial timing error (Te) is based on the DL timing estimation error, which depends on the BW of the signal used.
Observation 2: The DL frame estimation/detection timing error was taken into account in the calculation of Te.
Proposal 1: The downlink frame timing detection error is already included in UE transmit timing error (i.e. Te). 
Draft LS reply:
	1. Overall Description:
RAN4 would like to inform RAN1 about the RAN4 agreement on UE transmit timing error regarding their question. RAN4 understanding is Option 1.
2. To RAN WG1 group. 
ACTION: RAN4 kindly ask RAN1 to take above information in to consideration.
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