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 Background
During RAN4#93 meeting, way forward [1] for NR Rel-16 BS demodulation was approved. In this contribution, we share our views about the UL timing adjustment for NR Rel-16 HST.
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SRS transmission
As per WF [1], the agreements related to SRS transmission for UL timing adjustment are extracted as shown below:
	· SRS transmission (optional)
· FDD 
· Slot #1 in radio frames
· TDD
· The last symbol in the special slot (Further check is needed)
· 15kHz SCS: last symbol in slot #3 in radio frames
· 30kHz SCS: last symbol in slot #7 in radio frames


In LTE, comparing TS 36.104 [2] and TS 36.141 [3], we can find out that there is inconsistence in two specs about SRS transmission for UL timing adjustment, as Table 2.1-1 shows below:
Table 2.1-1 Inconsistence in TS 36.104 and TS 36.141
	TS 36.104
	TS 36.141

	Subframes in which sounding RS is transmitted (Note 1)
· For FDD: subframe #1 in radio frames
· For TDD: UpPTS in subframe #1 in radio frames
Note 1. The transmission of SRS is optional.
	Subframes in which sounding RS is transmitted (Note 1)
· For FDD: subframe #1 in radio frames
· For TDD: UpPTS in each radio frame
Note 1. The transmission of SRS is optional.
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[bookmark: OLE_LINK7]Figure 2.1-1 SRS and PUSCH configuration corresponded to TS 36.104 and TS 36.141
Figure 2.1-1 shows the difference between two specs clearly. The issue is whether 1 or 2 special slots is used for SRS transmission in a radio frame. As per contribution [4], we believe that version in TS 36.104 is recognized by the companies at that time.
[bookmark: OLE_LINK3]Observation 1: There is inconsistence in TS 36.104 and TS 36.141 for SRS configuration, and TS 36.141 needs to be corrected.
Testing model for UL timing adjustment in NR is align with LTE. As per TS 36.104, the time difference between the reference timing and the first tap is according the following equation:


In the last meeting, it comes to an agreement that A and  is scaled for 30 kHz SCS. The following figure shows TA value changes for 15 kHz and 30 kHz SCS for moving UE. 
[image: ]
Figure 2.1-2 TA value changes for moving UE
As we can see in Figure 2.1-2, the time interval of two adjacent TA command is about 800ms to 2600ms for 15kHz SCS and about 800ms to 5460ms for 30kHz SCS. It is to say that adjustment of TA value is not frequently, transmitting SRS signal one slot per radio frame is sufficient in current model.
[bookmark: OLE_LINK14]Observation 2: Adjustment of TA value is not frequently, transmitting SRS signal one slot per radio frame is sufficient in current model.
Proposal 1: Transmit SRS (optional) for uplink timing advance requirement in:
· FDD 
· Slot #1 in radio frames
· TDD
· The last symbol in the special slot
· 15kHz SCS: last symbol in slot #3 in radio frames
· 30kHz SCS: last symbol in slot #7 in radio frames
Other parameters
There are also some parameters needed to be determined, we list them in the following table with our preferable value.
Table 2.2-1 Parameters needed to be determined
	[bookmark: OLE_LINK18]Parameter
	Value

	DMRS type
	type1

	symbols length
	[bookmark: OLE_LINK16]14 for both PUSCH type A and B

	start symbol index
	0 for both PUSCH type A and B

	resource allocation type
	type 1

	SRS bandwidth configuration
	BSRS=0, CSRS=11 for 40RBs
BSRS=0, CSRS=21 for 80RBs

	SRS transmission comb
	2



Proposal 2: Adopt parameters in Table 2.2-1 for UL timing adjustment.
Simulation assumption
As per above discussion and agreements before, we can summarize the simulation assumption as the following Table 2.3-1.
Table 2.3-1 Simulation assumption
	Parameter
	value

	Transform precoding
	Disabled

	Antenna configuration
	1x2

	Number of layers
	1

	SCS/CBW
	15kHz: 10MHz
30kHz: 40MHz

	Reference signal
	DMRS type 1 with 1+1+1

	PUSCH mapping type
	type A and Type B

	l0
	2

	Start symbol index
	0

	Symbols length
	14

	MCS
	16

	Carrier frequency
	15kHz: 2.1GHz
30kHz: 3.6GHz

	Propagation condition
	Scenario Y
15kHz: A=10us, △ω=0.13s-1
30kHz: A=5us, △ω=0.26s-1

	Allocated RBs for PUSCH
	15kHz SCS/10MHz CBW: 25 continuously allocated RBs for each UE
Starting PRB index: Moving UE 0, Stationary UE 25
30kHz SCS/40MHz CBW: 50 continuously allocated RBs for each UE
Starting PRB index: Moving UE 0, Stationary UE 50

	Allocated RBs for SRS
	15kHz SCS/10MHz CBW: SCS:40 contiguously allocated RBs
Starting PRB index: 0
30kHz SCS/40MHz CBW: SCS:80 contiguously allocated RBs
Starting PRB index: 0

	Timing offset
	0

	Frequency offset
	0

	Code block group, Frequency hopping, Limited buffer rate matching
	Disabled

	Number of HARQ transmissions 
	4

	TDD configuration
	15kHz: 3D1S1U, S=10D:2G:2U
30kHz: 7D1S2U, S=6D:4G:4U

	PUSCH transmission
	FDD: Slots #0, #2, #4, #6, and #8 in radio frames
TDD 15kHz: slots #4 and #9 in radio frames
TDD 30kHz: slots #8, #9, #18 and #19 in radio frames

	SRS transmission (optional)
	FDD: Slot #1 in radio frames 
TDD 15kHz: last symbol in slot #3 in radio frames 
TDD 30kHz: last symbol in slot #7 in radio frames

	SRS bandwidth configuration
	BSRS=0, CSRS=11 for 40RBs
BSRS=0, CSRS=21 for 80RBs

	SRS transmission comb(optional)
	2

	resource allocation type
	type 1

	Testing metric
	SNR@70% of maximum throughput for the moving UE


Proposals
In this contribution, we share our views on UL timing adjustment, and our observations and proposals are:
Observation 1: There is inconsistence in TS 36.104 and TS 36.141 for SRS configuration, and TS 36.141 needs to be corrected.
Observation 2: Adjustment of TA value is not frequently, transmitting SRS signal one slot per radio frame is sufficient in current model.
Proposal 1: Transmit SRS (optional) for uplink timing advance requirement in:
· FDD 
· Slot #1 in radio frames
· TDD
· The last symbol in the special slot
· 15kHz SCS: last symbol in slot #3 in radio frames
· 30kHz SCS: last symbol in slot #7 in radio frames
Proposal 2: Adopt parameters in Table 2.2-1 for UL timing adjustment.
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