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1	Introduction
In this paper, we continue to discuss the remaining issues for UE transmit timing requirement.
2	Discussion
In RAN4 #98e-bis & #99e meetings, companies had discussed UE transmit timing related issues to address questions from a RAN1 LS [1]. In RAN4 #98e-bis, it is agreed that the UE transmit timing error (Te) includes UE DL frame timing detection error [2]. In RAN4 #99e, the following tentative agreements are achieved for the reference point of UE initial transmit timing control requirement defined in TS38.133 Chp 7.1.2.Tentative agreements:
1. The downlink timing is defined as the time, when the first path in time of the corresponding downlink frame from the reference cell [arrives/is received] at the UE antenna.
2. It should be clarified that the reference point/downlink timing refer to the signal of the first path being received/arrives at the UE antenna.


2.1	The reference point
From RAN4 #99e, the majority of companies agreed that the reference point for Te should not base on the first detected path, which is the current wording in TS38.133 Chp 7.1.2. Because it implies that Te does not include the DL frame timing detection error and it contradicts to RAN4’s consensus. Some companies have concerns about replacing “the first detected path” with “the first detectable path” may introduce ambiguity that because whether the path is detectable or not could depend on UE capability. The other choice is replacing it with “the first path”, which refers to the arrival time of the first single signal path according to the used multipath channel model and it is independent of UE detection capability and UE error.
But some companies have concern that if “the first path” is used, whether Te has enough margin for the NLOS case that the first path is not detectable. From [3] – [6], the design of Te is mainly based on the SSB BW, DigRF margin, and an extra margin which is scaled with different UL SCS. The design of Te is to make it much smaller than the UL CP so that the intra-cell inter-UE interference can be diminished. The following table 1 shows the components of Te.
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te (Ts)
	DL sampling error - 1/ (Ts) 
	RF margin (Ts)
	Residual
Margin
(Ts)

	1
	15
	15
	12
	4.2
	1.5
	6.3

	
	
	30
	10
	4.2
	1.5
	4.3

	
	
	60
	10
	4.2
	1.5
	4.3

	
	30
	15
	8
	2.1
	1.5
	4.4

	
	
	30
	8
	2.1
	1.5
	4.4

	
	
	60
	7
	2.1
	1.5
	3.4

	2
	120
	60
	3.5
	0.53
	1.5
	1.47

	
	
	120
	3.5
	0.53
	1.5
	1.47

	
	240
	60
	3
	0.26
	1.5
	1.24

	
	
	120
	3
	0.26
	1.5
	1.24











 					Table 1. Components of Te

It is not clear how to quantify the time margin for the NLOS case that the first path is not detectable. And given the residual margin in Te from table 1, it is not clear whether Te has sufficient margin for the case that the first path is not detectable for the NLOS channel. 
However, the currently defined propagation conditions in the test cases (TS 38.133 A.6.4, A7.4) are limited to AWGN channel, hence there should not be any issues with the undetectable first path.
For the NLOS channels, it is not clear that whether Te has sufficient margin for the case that the first path is not detectable.
Current UE transmit timing requirements are tested only using AWGN propagation conditions, i.e., no multi-path modeling, and are not susceptible to the NLOS path detection issue. Hence, there is no need to consider Te margins for the case that the first path is not detectable.
In the current test cases (AWGN only), the first arriving path is also the first detectable path.
We note that, if those test configurations are ever changed, the question of path detectability will become important again and likely a reference point distinction will need to be made based on the path gains specified in each exact channel model. But given the current test configuration for AWGN channel, we have the following proposal
The downlink timing is defined as the time, when the first path in time of the corresponding downlink frame from the reference cell arrives at the UE antenna.
To rule out the UE processing time from Te, it would be better to clarify that the reference point/downlink timing refers to the signal of the first path being arrives at the UE antenna.
 It should be clarified that the reference point/downlink timing refers to the signal of the first path being arrives at the UE antenna.

2.2 Side conditions
Since the current test cases are based on AWGN channel and the first path is also the first detectable path,  there is no ambiguity for the detectability and hence the side conditions are not needed for the first path.
Given the current test cases (AWGN channel), do not define side conditions for “the first path” in the RRM core part.

However, if other channel conditions (i.e. NLOS channel) are discussed and hence the first path may not be the first detectable path,  considering it is not easy to quantize the time delay between the signal paths, side conditions for the path detectability may be needed. For example, side conditions like “the first path in time with  higher than X dB” can be defined. 

If channel conditions other than AWGN channel are discussed, side conditions like “the first path in time with  higher than X dB” may be needed to clarify the detectability of the signal paths.
3	Conclusion
In this paper, we provide our view about the UE transmit timing error. We have the following observations and proposals:
1. For the NLOS channel, it is not clear that whether Te has sufficient margin for the case that the first path is not detectable.
1. Current UE transmit timing requirements are tested only using AWGN propagation conditions, i.e., no multi-path modeling, and are not susceptible to the NLOS path detection issue. Hence, there is no need to consider Te margins for the case that the first path is not detectable.
1. In the current test cases (AWGN only), the first arriving path is also the first detectable path.
1. The downlink timing is defined as the time, when the first path in time of the corresponding downlink frame from the reference cell arrives at the UE antenna.
1. It should be clarified that the reference point/downlink timing refers to the signal of the first path being arrives at the UE antenna.
1. Given the current test cases (AWGN channel), do not define side conditions for “the first path” in the RRM core part.
1. 
If channel conditions other than AWGN channel are discussed, side conditions like “the first path in time with  higher than X dB” may be needed to clarify the detectability of the signal paths.
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