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1 Introduction
In last RAN4 #46bis meeting in Shenzhen, simulation assumption for UL timing adjustment was agreed [1]. In this contribution, simulation results based on simulation assumption for UL timing adjustment are shown.
2 Simulation Assumptions 

Table 1 shows agreed simulation test scenario. 
Table 1: Test scenario
	
	Scenario 1 (Normal condition)

	Channel model
	ETU300

	CP length
	Normal CP

	A
	10us (2*short CP)
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	0.04s-1

	Sounding RS transmission cycle
	10ms

	Sounding RS transmission bandwidth
(if transmitted)
	· 40RBs for 10, l5, 20MHz channel BW
· 20RBs for 5MHz channel BW

· 12RBs for 3MHz channel BW

· 6RBs for 1.4MHz channel BW


Table 2 shows agreed parameter for scenario 1[2]. 

Table 2: Parameter for scenario 1

	
	Channel BW [MHz]

	
	1.4
	3.0
	5.0
	10.0
	15.0
	20.0

	Number of RBs for 1st UE and 2nd UE (*1)
	3
	6
	12
	25
	25
	25

	Number of RBs for PUCCH
	0
	0
	0
	0
	0
	0

	Number of SC-FDMA symbols for PUSCH
	11
	11
	11
	11
	11
	11

	Number of SC-FDMA symbols for Sounding RS (*2)
	1
	1
	1
	1
	1
	1

	Number of SC-FDMA symbols for Demodulation RS
	2
	2
	2
	2
	2
	2

	Modulation for 1st UE and 2nd UE
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate for 1st UE and 2nd UE
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Payload size (bits) for 1st UE and 2nd UE
	1160
	2344
	4712
	9784
	9784
	9784

	Transport block CRC (bits) for 1st UE and 2nd UE
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits) for 1st UE and 2nd UE
	0
	0
	0
	24
	24
	24

	Number of code blocks - C for 1st UE and 2nd UE
	1
	1
	1
	2
	2
	2

	Coded block size including 12bits trellis termination (bits) for 1st UE and 2nd UE
	3564
	7116
	14220
	14796
	14796
	14796

	Total number of bits per sub-frame for 1st UE and 2nd UE
	1584
	3168
	6336
	13200
	13200
	13200

	Total symbols per sub-frame for 1st UE and 2nd UE
	396
	792
	1584
	3300
	3300
	3300


Assumption used simulation is shown in table 3.

Table 3: simulation assumption

	Parameter
	Value

	SRS gap for measuring Timing
	10ms 

	TA command Transmission period
	200ms 
(*20 sounding reference signals are used for measuring)

	Type of Reference signal for measuring UL Timing
	DM reference signal and Sounding reference signal

	Feedback mechanism
	Error Free

	Maximum number of HARQ transmissions
	4

	HARQ
	On with IR combining

	Rx antenna
	2

	Channel estimation
	Real channel estimation


3 Simulation Results
Figure 1 presents Throughput performance for mobile UE. In this simulation, DM reference signal and sounding reference signal are used for timing measurement.
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Figure 1: Mobile UE Throughput 
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