3GPP TSG-RAN WG4#85
R4-1713104
Reno, US, 27 November – 1 December, 2017
Source: 
Nokia, Nokia Shanghai Bell
Title: 




TP on UE transmit timing requirements for NR
Agenda Item: 
9.7.6.1 

Document for:
Endorsement
1. Introduction

This contribution is a text proposal for TS 38.133 v0.3.0 on transmit timing requirements for NR. 
2. Text proposal for TS 38.133 v0.3.0
Section 7.1 in TS 38.133 are updated as follows:
<<<Start of Change 1>>>
7.1
UE transmit timing

Editor’s note: different numerology cases will be reflected inside the section.

7.1.1
Introduction

The UE shall have capability to follow the frame timing change of the connected gNB. The uplink frame transmission takes place 
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 before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell. The reference cell is PSCell in case of NSA. UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are defined in the following requirements.

7.1.2
Requirements

The UE initial transmission timing error shall be less than or equal to (Te = max(1.5*Tsample, Te_desire) where 
· Tsample is the sampling interval for UE timing estimation based on SSB and/or TRS, and Tsample = 512*Tc/2N, where N is the smallest integer such that 2N*3.84≥BWtiming, where BWtiming (MHz) is the maximum BW of SSB and TRS for timing estimation
·  Te_desire = 768*Tc/M, where M=SCSUL/15 and SCSUL is the subcarrier spacing in UL.
This requirement applies:

· When it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS or it is the PRACH transmission. 

· When it is not the first transmission in a DRX or there is no DRX, and when it is the transmission for PUCCH, PUSCH and SRS transmission except when the timing advance in clause 7.3 is applied.
The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus 
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. 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. NTA for PRACH is defined as 0. 
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 (in Ts units) for other channels is the difference between UE transmission timing and the downlink timing immediately after when the last timing advance in clause 7.3 was applied. NTA for other channels is not changed until next timing advance is received.



When the transmission timing error between the UE and the reference timing exceeds (Te, the UE shall be capable of changing the transmission timing according to the received downlink frame of the reference cell, and is required to adjust its timing to within (Te. The reference timing shall be 
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 before the downlink timing of the reference cell. All adjustments made to the UE uplink timing shall follow these rules:
1)
The maximum amount of the magnitude of the timing change in one adjustment shall be Tq seconds.

2)
The minimum aggregate adjustment rate shall be 448*Tc/M per second, where M=SCSUL/15 and SCSUL is the subcarrier spacing in UL.

3)
The maximum aggregate adjustment rate shall be Tq per [200]ms.

where the maximum autonomous time adjustment step Tq is specified in Table 7.1.2-2.

Table 7.1.2-2: Tq Maximum Autonomous Time Adjustment Step
	Frequency Range
	Tq_

	1
	352*Tc

	2
	224*Tc

	Note:
Tc is the basic timing unit defined in TS 38.211


	
	

	
	

	
	

	
	

	
	

	


Editor’s note: the rules for the adjustment are subject to further discussions in RAN4#85.
<<<End of Change 1>>>
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