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1 Introduction

In RAN4 #62bis meeting, the UL transmit timing issue was discussed in [1], from some of the UE vendors’ perspective, the current R8 requirement for UL transmit timing is tighten for implementation. Thus, it suggested considering additional 2.5Ts for Tq value. The current core requirements may be changed into
Table 1. Tq Maximum Autonomous Time Adjustment Step
	Downlink Bandwidth (MHz)
	Tq_

	1.4
	18.5*TS

	3
	10.5*TS

	5
	6.5*TS

	(10
	4.5*TS

	Note: TS is the basic timing unit defined in TS 36.211


In this contribution, we give the analysis on the UL transmit timing impact on the UE side and Network side. Based on our analysis, the conclusion is that relaxed Tq can be adopted.
2 Discussions
· UL Transmit Timing on UE
According to the analysis in [1], there are three parts which can impact the quantization error
· Baseband sampling quantization (2*Ts)
· DigRF protocol allowance (1.5*Ts)
· RF and Analog uncertainties (1*Ts)
From our perspective, the three parts caused the impacts on the quantization error. However, the three parts are not independent completely. The total quantization error across the full baseband and RF implementation would not be the sum of the maximum component uncertainties in practice. 
Unfortunately, it is very difficult to consider the relations between the three parts. For defining the minimum requirement with implementation margin, it is reasonable for considering the total quantization error as the sum of the maximum component uncertainties in 36.133. 
Therefore, from the UE side, it is reasonable to consider additional 2.5*Ts for Tq value.
· Impact on the Network Side
For the UL transmit timing, it may cause the impact on the TA value. According to 36.214, there are two types of Timing advance values:
Type 1: TADV = (eNB Rx – Tx time difference) + (UE Rx – Tx time difference)
Type 2: TADV = (eNB Rx – Tx time difference)
Both Type 1 and Type 2 TA values are related to the eNB Rx-Tx difference, and eNB Rx timing is related to the UE’s UL transmit timing. For type 1 TADV, this kind of change has no impact on the estimation for timing advance. Suggest the advanced 2.5Ts error is introduced for the UL transmit timing, therefore, 
Type 1: TADV = (eNB Rx – Tx time difference) + (UE Rx – Tx time difference)=(eNB Rx –2.5Ts – eNB Tx)+( UE Rx – (UE Tx – 2.5Ts)) = eNB Rx – eNB Tx + UE Rx – UE Tx.
For Type 2 TADV, the TADV estimation will be impacted on 2.5*Ts according to the equation. However,  Type 2 TADV is used for PRACH, and the requirement for the Te has been defined, which is different from the Tq value. Moreover, even if the 2.5*Ts is introduced into the initial TA, based on the current TA adjusting steps, i.e., 16Ts, the impact on the initial TA may be ignored during the time passed. 
Furthermore, for the demodulation performance at eNB side, since the 2.5*Ts is much smaller than that of the normal CP length, thus, basically it does no significant impact on demodulation part on single carrier scenario. However, for the UL-MIMO, it may cause some impacts on the throughput. Generally, since it is the R8 requirement correction, it is reasonable to change the core requirement and for the new features, e.g., UL-MIMO, it can be further study.

Therefore, according to our analysis, we can obtain the following proposal:
Proposal 1: Since the changed UL transmit timing requirement has little impact on network side, it is reasonable to change the UL transmit timing requirement to align the UE’s implementation.
3 Conclusion
In this contribution, we give the analysis on the UL transmit timing impact on the UE side and Network side. Based on our analysis, the following proposal is obtained
Proposal 1: Since the changed UL transmit timing requirement has little impact on network side, it is reasonable to change the UL transmit timing requirement to align the UE’s implementation.

Therefore, from our perspective, the relaxed Tq can be adopted as the fashion in Ref.[2]. 
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