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1.
Introduction

The aim of this contribution is to provide simulation assumptions on UL timing adjustment.

2.
Proposed Simulation Assumptions

The following section provides issues which should be discussed and decided. 

2.1   Physical channels used for UL timing estimation
UL transmission timing is controlled based on uplink physical signals, such as Demodulation RS in PUSCH, Sounding RS, and Demodulation RS in PUCCH. PUSCH and Sounding RS are transmitted in the test configuration, but it should depend on BS implementation which method BS use to estimate UL timing, i.e. the test configuration shall not mandate a specific method.

2.2   Radio channel scenario
Figure 1 illustrates the proposed scenario, in which the path timing is moving according to the formula (1). Relevant parameters are summarized table 1. Further information is provided in [1].
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In the tests, the BS sends TA commands and signal generator adjusts the timing on the basis of these commands and the formula (1).
It is assumed that the UE is perfectly in sync at the start of the test.
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Figure 1 Specified reference conditions

Table 1 Proposed scenario

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

	Channel model
	ETU
	AWGN

	UE speed
	120 km/h
	350 km/h

	CP length
	Short
	Short

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

	
	0.04 s-1
	0.13 s-1

	Sounding RS transmission cycle (*)
	10 ms
	10 ms

	Sounding RS transmission bandwidth (if transmitted)
	· 40 RBs for 10, 15, and 20 MHz channel BW (*)
· 20 RBs for 5 MHz channel BW
· 12 RBs for 3 MHz channel BW

· 4 RBs for 1.4 MHz channel BW
	· 40 RBs for 10, 15, and 20 MHz channel BW (*)
· 20 RBs for 5 MHz channel BW
· 12 RBs for 3 MHz channel BW

· 4 RBs for 1.4 MHz channel BW


 (*) The resource blocks for PUSCH in Table 2 should be included in those for Sounding RS.
2.3  Performance measure
It would depend on BS implementation and could not be mandated how BS estimate appropriate UL timing and how often BS send TA commands. It is proposed to verify UL timing adjustment performance based on UL-SCH demodulation performance for the first UE, i.e. the moving UE (See Section 2.4), in the radio channel scenarios in Section 2.2.
The performance for a given SNR is measured as a percentage of nominal throughputs, where the throughput is determined by the measurement channels. Throughput is calculated on payload bits only, i.e. the CRC is not included.

The performance requirements are expressed as a required signal level to achieve a specified throughput level, e.g. 30% and 70% of maximum throughput.
2.4  Test cases
UL signals for 2 users are defined in the test configuration, one being the signals transmitted by “moving UE” and the other one being the signals transmitted by “stationary UE.” The received power and the number of RBs for the first UE shall be the same as for the second UE. The proposed parameters are summarized in Table 2 and Table 3 for Scenario 1 and 2, respectively.

Receiver requirements in the present document are defined with a throughput stated relative to the Maximum throughput of the FRC. The Maximum throughput for an FRC equals the Payload size * the Number of uplink subframes per second.
The HARQ process should allow a maximum of 4 transmissions, i.e. after the initial transmission there is a maximum of three retransmissions. For the ideal simulations we assume that the feedback mechanism is error free. To combine retransmissions incremental redundancy is used.
Table 2 Proposed parameters 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


 (*1) The resource blocks for the first UE shall be adjacent to the ones for the second UE.

(*2) The last SC-FDMA symbol shall be used for Sounding RS in every sub-frame.

Table 2 Proposed parameters for Scenario 2

	
	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
	[QPSK]
	[QPSK]
	[QPSK]
	[QPSK]
	[QPSK]
	[QPSK]

	Code rate for 1st UE and 2nd UE
	[1/3]
	[1/3]
	[1/3]
	[1/3]
	[1/3]
	[1/3]

	Payload size (bits) for 1st UE and 2nd UE
	[264]
	[520]
	[1032]
	[2152]
	[2152]
	[2152]

	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
	0
	0
	0

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

	Coded block size including 12bits trellis termination (bits) for 1st UE and 2nd UE
	876
	1644
	3180
	6540
	6540
	6540

	Total number of bits per sub-frame for 1st UE and 2nd UE
	792
	1584
	3168
	6600
	6600
	6600

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


 (*1) The resource blocks for the first UE shall be adjacent to the ones for the second UE.

(*2) The last SC-FDMA symbol shall be used for Sounding RS in every sub-frame.
3. Conclusions

This contribution provides simulation assumptions for UL timing adjustment.
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