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1	Introduction
During the last RAN4#93 meeting, the general issues about requirements for UL timing adjustment were discussed and captured in the WF [1].
In this contribution, we present our views on the remaining issues. Meanwhile, based on simulation assumption, the initial simulation results are provided for alignment.
2	Discussion and simulation results
2.1	Performance requirements for UL timing adjustment  
a) SRS configuration

Generally, PUSCH resource blocks should be included in SRS resource blocks. In LTE, 40RBs is allocated for 10, 15 and 20MHz channel BW. In LTE, the SRS resource blocks are configured with the SRS bandwidth configuration and SRS-bandwidth, differentiated with uplink bandwidth. For example, in case of 10 MHz channel BW, 40RBs are allocated for SRS resource, the configuration table is illustrated as following table:




Table 5.5.3.2-2:  and, , values for the uplink bandwidth of 
	SRS bandwidth configuration


	
SRS-Bandwidth

	
SRS-Bandwidth

	
SRS-Bandwidth

	
SRS-Bandwidth


	
	

	

	

	

	

	

	

	


	0
	48
	1
	24
	2
	12
	2
	4
	3

	1
	48
	1
	16
	3
	8
	2
	4
	2

	2
	40
	1
	20
	2
	4
	5
	4
	1

	3
	36
	1
	12
	3
	4
	3
	4
	1

	4
	32
	1
	16
	2
	8
	2
	4
	2

	5
	24
	1
	4
	6
	4
	1
	4
	1

	6
	20
	1
	4
	5
	4
	1
	4
	1

	7
	16
	1
	4
	4
	4
	1
	4
	1



Based on the this mapping table, the related SRS-bandwidth configuration CSRS=2 and SRS-Bandwidth BSRS=0 (b=0), which is aligned with the FRC table as

	Reference channel
	A7-1
	A7-2
	A7-3
	A7-4
	A7-5
	A7-6

	Allocated resource blocks
	3
	6
	12
	25
	25
	25

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12
	12

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Payload size (bits)
	1288
	2600
	5160
	10680
	10680
	10680

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	0
	24
	24
	24

	Number of code blocks - C
	1
	1
	1
	2
	2
	2

	Coded block size including 12bits trellis termination (bits)
	3948
	7884
	15564
	16140
	16140
	16140

	Total number of bits per sub-frame
	1728
	3456
	6912
	14400
	14400
	14400

	Total symbols per sub-frame
	432
	864
	1728
	3600
	3600
	3600

	SRS bandwidth configuration (See TS 36.211, 5.5.3) (Note 1)
	7
	5
	3
	2
	5
	2

	SRS-Bandwidth b (See TS 36.211, 5.5.3) (Note 1, 2)
	0
	0
	0
	0
	0
	1

	NOTE 1. The transmission of SRS is optional
NOTE 2. PUSCH resource blocks shall be included in SRS resource blocks



In the last meeting, it is agreed that 
	· Allocated RBs for SRS
· 10MHz CBW/15KHz SCS: 40 contiguously allocated RBs starting from PRB index 0
· 40MHz CBW/30KHz SCS: 80 contiguously allocated RBs starting from PRB index 0



Base on the RAN1 spec, the length of SRS sequence is given by


Where  is selected with  and CSRS  in Table 6.4.1.4.3-1 [2]
Since there is no frequency hopping for PUSCH, it is straightforward SRS frequency hopping should be disable. So, the value of  is 0. 
The SRS bandwidth configuration is proposed as 
C_SRS = 11, B_SRS =0, for 40RB
C_SRS = 21, B_SRS =0, for 80RB
Proposal 1:  SRS bandwidth configuration is proposed as
C_SRS = 11, B_SRS =0, for 40RB
C_SRS = 21, B_SRS =0, for 80RB

Transmission comb
For transmission comb, NR can support with 2 or 4.The maximum number of cyclic shift is 8 for transmission comb 2, and cyclic shift is 12 for transmission comb 4. For simplicity, to align with LTE, we prefer to use transmission comb 2.  
Proposal 2:  SRS transmission comb is proposed as
K_TC: 2
SRS periodic 


For an SRS resource configured as periodic or semi-persistent by the higher-layer parameter resourceType, a periodicity  (in slots) and slot offset  are configured according to the higher-layer parameter periodicityAndOffset-p or periodicityAndOffset-sp. Candidate slots in which the configured SRS resource may be used for SRS transmission are the slots satisfying


To align with LTE, 10ms periodicity is preferred. 
Proposal 3:  SRS transmission periodicity is proposed as

=10.

SRS frequency domain starting position
To align with PUSCH, it is agreed that the frequency domain starting position of SRS is k0=0.
b) SRS slot configuration

As checked in LTE, we found there are some mismatches with between with spec 36.104 and spec 36.141 for the SRS transmission configuration for TDD duplex mode.
In spec 36.104, the test parameters for testing UL timing adjustment are indicated as follows
	Table 8.2.2-1 Test parameters for testing UL timing adjustment
	Parameter
	Value

	Maximum number of HARQ transmissions
	4

	RV sequence
	0, 2, 3, 1, 0, 2, 3, 1

	Uplink-downlink allocation for TDD
	Configuration 1 (2:2)

	Subframes in which PUSCH is transmitted
	For FDD: subframe #0, #2, #4, #6, and #8 in radio frames

For TDD: subframe #2, #3, #7 and #8 in radio frames

	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.






While in spec 36.141, the test parameters are provided as follows:
	
Table 8.2.2.4.2-2 Test parameters for testing UL timing adjustment
	Parameter
	Value

	Maximum number of HARQ transmissions
	4

	RV sequence
	0, 2, 3, 1, 0, 2, 3, 1

	Uplink-downlink allocation for TDD
	Configuration 1 (2:2)

	Subframes in which PUSCH is transmitted
	For FDD:
subframe #0, #2, #4, #6, and #8 in radio frames

For TDD:
Subframe #2, #3, #7, #8 in each radio frame


	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.






With checking the previous approved CR history, the TDD configuration in 104 and 141 are adding in [2], since the test parameters for UL timing adjustment are not suitable for TDD. So, the configuration “UpPTS in subframe #1 in radio frames” is added for TDD configuration.
However, there is no reason to explain the different test configuration in 104 and 141
For NR HST UL timing adjustment requirement, it is agreed that SRS transmission configuration is indicated as follows:
	· SRS transmission (optional)
· 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



In order to align with NR spec 104,141-1 and 141-2, we propose to use the same parameters for requirements and testing.  
Proposal 4:  Keep the same SRS parameters specified in 38.104/141-1/141-2 for requirements and testing.

c) Moving propagation conditions

In LTE, as illustrates in Figure1, the time difference between the reference timing and the first tap is according the follow equation. The timing difference between moving UE and stationary UE is equal to Δτ - (TA 31)16Ts. The relative timing among all taps is fixed. 


Figure 1: Moving propagation conditions
In NR, for a SCS of [image: ] kHz, the timing advance command for a TAG indicates the change of the uplink timing relative to the current uplink timing for the TAG in multiples of [image: ].  As indicated in 38.213 spec
	In other cases, a timing advance command [11, TS 38.321], [image: ], for a TAG indicates adjustment of a current [image: ] value, [image: ], to the new [image: ] value, [image: ], by index values of [image: ] = 0, 1, 2,..., 63, where for a SCS of [image: ] kHz, [image: ].



So, in our view, the related timing different between moving UE and stationary UE should be scaled with related SCS as 
15KHz:   Δτ - (TA 31)16*64Tc
30KHz:   Δτ - (TA 31)16*32Tc
Proposal 5:  The timing difference between moving UE and stationary UE should be scaled with 
15KHz SCS:   Δτ - (TA 31)16*64Tc
30KHz SCS:   Δτ - (TA 31)16*32Tc

d) FRC table

Based on the above proposal and agreed assumption [1], the FRC table for UL timing adjustment can be calculated as follows:

	Reference channel
	
	

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	25
	50

	CP-OFDM Symbols per slot (Note 1)
	11
	11

	Modulation
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024

	Payload size (bits)
	8456
	16896

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	24
	24

	Number of code blocks - C
	2
	3

	Code block size including CRC (bits) (Note 2)
	4264
	5664

	Total number of bits per slot
	13200
	26400

	Total symbols per slot
	3300
	6600

	SRS bandwidth configuration CSRS(See Ts 38.211, 6.4.1.4) (Note 3)
	11
	21

	SRS-Bandwidth BSRS (See Ts 38.211, 6.4.1.4) (Note 4)
	0
	0

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos2, l0= 2 , l=7 and l=11 for PUSCH mapping type A, l0= 0, l=5 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in subclause 5.2.2 of TS 38.212 [15].
NOTE 3: The transmission of SRS is optional
NOTE 4: PUSCH resource blocks shall be included in SRS resource blocks, the SRS frequency-domain start position k0=0



2.2	Simulation Results 
In this subsection, based on the agreed assumption, the initial simulation results are provided for alignment purpose.
Table 1: Ideal and impairment simulation results for UL timing adjustment
	SCS,BW
	MCS
	Antenna Configuration
	DMRS configuration
	Mapping
Type
	Symbol 
length
	SNR [dB]
Ideal 
	SNR [dB]
Impairment

	15kHz: 10MHz
	MCS16
	1x2
	1+1+1 (l0=2)
(2,7,11)
	Type A
	14
	
	

	15kHz: 10MHz
	MCS16
	1x2
	1+1+1
(0,5,10)
	Type B
	14
	
	

	30kHz: 40MHz
	MCS16
	1x2
	1+1+1 (l0=2)
(2,7,11)
	Type A
	14
	
	

	30kHz: 40MHz
	MCS16
	1x2
	1+1+1
(0,5,10)
	Type B
	14
	
	




3	Conclusion
In this contribution, the view on UL timing requirement for HR HST is provided. Meanwhile, we presented initial ideal and impairment simulation results for alignment purpose.
Proposal 1:  SRS bandwidth configuration is proposed as
C_SRS = 11, B_SRS =0, for 40RB
C_SRS = 21, B_SRS =0, for 80RB
Proposal 2:  SRS transmission comb is proposed as
K_TC: 2
Proposal 3:  SRS transmission periodicity is proposed as

=10.
Proposal 4:  Keep the same SRS parameters specified in 38.104/141-1/141-2 for requirements and testing.
Proposal 5:  The timing difference between moving UE and stationary UE should be scaled with 
15KHz SCS:   Δτ - (TA 31)16*64Tc
30KHz SCS:   Δτ - (TA 31)16*32Tc
References
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