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1.
Introduction

UL timing adjustment is one of the key issues in UL. If UL timing were not appropriately adjusted, the orthogonality in UL would be lost and UL capacity would be degraded. Therefore, it is felt that some performance requirements on UL timing adjustment would be needed to ensure stable UL performance. This contribution discusses how UL timing adjustment performance could be verified. .
2.
Discussion

In LTE UL, BS adjusts UL timing by sending timing advance (TA) commands. In the performance requirements on UL timing adjustment, two aspects below need to be verified:

· whether BS could estimate appropriate UL transmission timing in multi-path conditions

· whether BS could send TA commands with appropriate frequency

It would depend on BS implementation and could not be mandated how BS estimate appropriate UL timing and how often BS send TA commands. Therefore, it is proposed to verify UL timing adjustment performance based on UL-SCH demodulation performance in specified reference conditions, because poor UL timing adjustment would lead to poor UL-SCH demodulation performance. Figure 1 illustrates our proposal on the specified reference conditions, in which the path timing is moving according to the equation (1). In these conditions, if UL timing adjustment were not appropriately executed, UL-SCH demodulation performance would be degraded. 
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Figure 1 Specified reference conditions
To achieve appropriate test coverage, we propose two scenarios for the requirements. One is normal condition, in which the channel model is ETU (high delay spread environment) and UE speed is 35 km/h, and the other is extreme condition, in which the channel model is AWGN and UE speed is 350 km/h (high speed train). Proposed parameters are summarized in Table 1. The rationale of  is presented in Annex A. 
Table 1 Proposed scenario

	
	Scenario 1 (Normal condition)
	Scenario 2 (Extreme condition, Optional)

	Channel model
	ETU
	AWGN

	UE speed
	35 km/h
	350 km/h

	CP length
	Short
	Short

	A
	10 s (~ 2*Short CP)
	10 s (~ 2*Short CP)

	
	0.013 s-1
	0.13 s-1

	Sounding RS transmission cycle (*)
	10 ms
	10 ms

	Sounding RS transmission bandwidth (*)
	FFS. It would be typical bandwidth, such as 40 RB for 10 MHz channel BW and 20 RB for 5 MHz channel BW.
	FFS. It would be typical bandwidth, such as 40 RB for 10 MHz channel BW and 20 RB for 5 MHz channel BW.


  (* The parameters on Sounding RS will be modified based on the RAN1 decisions.)
3.  Conclusions

In this contribution, it was proposed to specify performance requirements for UL timing adjustment. If it would be agreeable, it is proposed to start simulation work based on the proposed scenarios.

Annex A. Rationale of 
Figure 2 illustrates how much path timing change when UE move at a speed of v [m/s]. The path timing shift  is calculated as follows:
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c: Light speed
v: UE speed
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Figure 2
On one hand, 
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 can be derived from differentiating the equation (1).
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 can be derived from the equation (2) and the equation (3) in which t is assumed to be 0.

� EMBED Equation.3  ���





Reference timing





Delay profile





� EMBED Equation.3  ���








[image: image1.wmf])

sin(

2

t

A

×

D

×

=

D

w

t

[image: image7.wmf]t

v

X

D

×

=

[image: image8.wmf]t

D

[image: image9.png]((cp)
) )



[image: image10.jpg]


[image: image11.jpg]


_1263642288.unknown

_1263642602.unknown

_1263642791.unknown

_1263642822.unknown

_1263642472.unknown

_1263588766.unknown

