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1	Introduction
During the last RAN4#95-e meeting, the general issues about requirements for UL timing adjustment were discussed and captured in the WF [1].
In this contribution, we present our view on the remaining issue for UL timing adjustment requirement. Meanwhile, the initial result are provided for alignment purpose.
2	Discussion
a) Organization of UL timing requirement

Regarding with organization of high speed train requirement sections for UL TA 500kph in specification, the following options are considering 
	· Option 1: Requirements for different scenarios captured in same table.
· Option 2: Requirements for different scenarios captured in separate tables.
· Option 3: Capture the 500kph UL TA scenario in the same table as the 350kph UL TA scenario



In LTE, the UL TA requirements for different scenarios with 120kph and 350kph are captured in same table. With considering different SCS and mapping type, the requirements captured in separate tables are better from future proof manner perspective. We prefer to define requirements for different scenarios captured in separate tables.
Proposal 1:  Capturing the UL timing adjustment requirements with scenario “Y” and scenario “Z” in separable tables 
b) UL additional scenario “X”

Since it is introduced the UL TA requirement for 500kph, the test coverage should be enough. Meanwhile, the test purpose is to verify the BS receiver processing ability with variation of timing offset. From the BS receiver algorithm perspective, no different timing offset behavior is expected. 
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Figure 1: the variation of timing offset for different velocity
Based on the definition of timing offset, different velocity can only impact the gradient of variation. If BS can pass the requirement with high velocity, it can meet the requirement with low velocity. As indicated in the following figures, the timing offset under high velocity is changed more rapidly. 
Thus, we prefer to not define UL TA requirement with scenario X.  If RAN4 group agrees to introduce requirement for scenario X, we propose the test of scenario X can be implicated test passing, if BS can pass the test with high velocity with 350 km/h for scenario Y, or 500km/h for scenario Z.
Proposal 2:  No requirement for UL TA requirement for scenario X.
Proposal 3:  If agreed to introduce requirement for scenario X, the test of scenario X can be implicated test passing, if BS can pass the test with high velocity with 350km/h for scenario Y, or 500km/h for scenario Z.
 
c) Parameters for additional SCS/BW 

In the last meeting, it was agreed to introduce additional SCS/BW combination for 15 KHz/5MHz and 30 KHz/10MHz to requirements for agreed UL timing adjustment scenarios. Under this condition, the relevant parameters, such as RB allocation for PUSCH and SRS should be scaled similarly.  
Allocated RBs for PUSCH
Proposal 4:  Allocated RBs for PUSCH 
· 5MHz CBW/15KHz SCS: 12 contiguously allocated RBs for each UE
· Start RB index
· Moving UE: 0
· Stationary UE: 12

· 10MHz CBW/30KHz SCS: 12 contiguously allocated RBs for each UE
· Start RB index
· Moving UE: 0
· Stationary UE: 12

Proposal 5:  Allocated RBs for SRS 
· 5MHz CBW/15KHz SCS: 20 contiguously allocated RBs starting from PRB index 0
· 10MHz CBW/30KHz SCS: 20 contiguously allocated RBs starting from PRB index 0 

Base on RAN1 spec, the SRS bandwidth configuration is proposed as 
C_SRS =5, B_SRS =0, for 20RB with 15 KHz SCS and 30 KHz SCS

Proposal 6:  SRS bandwidth configuration is proposed as
C_SRS = 5, B_SRS =0, for 20RB with 15 KHz SCS and 30 KHz SCS
d) FRC
Based on the above proposal, the FRC table for UL timing adjustment can be calculated as follows
Proposal 7:  FRC table for additional SCS/BW requirement
	Reference channel
	
	

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	12
	12

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

	Modulation
	16QAM
	16QAM

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

	Payload size (bits)
	4032
	4032

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	-

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	4056
	4056

	Total number of bits per slot
	6336
	6336

	Total data bearing resource elements per slot
	1584
	1584

	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, and l0 = 2 for PUSCH mapping type A, 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].




3	Simulation results
In this section, the additional results for UL timing adjustment are provided.
Table 6: Ideal and impairment result for UL timing requirement with scenario Y under 350km/h
	SCS,BW
	MCS
	Antenna Configuration
	DMRS configuration
	Mapping
Type
	Symbol 
length
	SNR [dB]
Ideal 
	SNR [dB]
Impairment

	15KHz
 5MHz
	MCS16
	1x2
	1+1+1 (l0=2)
(2,7,11)
	Type A
	14
	6.34
	8.34

	15KHz
 5MHz
	MCS16
	1x2
	1+1+1
(0,5,10)
	Type B
	14
	6.32
	8.32

	30KHz 10MHz
	MCS16
	1x2
	1+1+1 (l0=2)
(2,7,11)
	Type A
	14
	6.34
	8.32

	30KHz 10MHz
	MCS16
	1x2
	1+1+1
(0,5,10)
	Type B
	14
	6.32
	8.32



Table 7: Ideal and impairment result for UL timing requirement with scenario Z under 500km/h
	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
	6.54
	8.54

	15kHz: 10MHz
	MCS16
	1x2
	1+1+1
(0,5,10)
	Type B
	14
	6.53
	8.53

	30kHz: 40MHz
	MCS16
	1x2
	1+1+1 (l0=2)
(2,7,11)
	Type A
	14
	6.53
	8.53

	30kHz: 40MHz
	MCS16
	1x2
	1+1+1
(0,5,10)
	Type B
	14
	6.53
	8.53

	15KHz
 5MHz
	MCS16
	1x2
	1+1+1 (l0=2)
(2,7,11)
	Type A
	14
	6.34
	8.34

	15KHz 
5MHz
	MCS16
	1x2
	1+1+1
(0,5,10)
	Type B
	14
	6.33
	8.33

	30KHz 10MHz
	MCS16
	1x2
	1+1+1 (l0=2)
(2,7,11)
	Type A
	14
	6.34
	8.34

	30KHz 10MHz
	MCS16
	1x2
	1+1+1
(0,5,10)
	Type B
	14
	6.33
	8.33




4	Conclusion
In this contribution, the view on UL timing requirement for HR HST is provided.
Proposal 1:  Capturing the UL timing adjustment requirements with scenario “Y” and scenario “Z” in separable tables 
Proposal 2:  No requirement for UL TA requirement for scenario X.
Proposal 3:  If agreed to introduce requirement for scenario X,  the test of scenario X can be implicated test passing, if BS can pass the test with high velocity with 350km/h for scenario Y, or 500km/h for scenario Z.
Proposal 4:  Allocated RBs for PUSCH 
· 5MHz CBW/15KHz SCS: 12 contiguously allocated RBs for each UE
· Start RB index
· Moving UE: 0
· Stationary UE: 12

· 10MHz CBW/30KHz SCS: 12 contiguously allocated RBs for each UE
· Start RB index
· Moving UE: 0
· Stationary UE: 12

Proposal 5:  Allocated RBs for SRS 
· 5MHz CBW/15KHz SCS: 20 contiguously allocated RBs starting from PRB index 0
· 10MHz CBW/30KHz SCS: 20 contiguously allocated RBs starting from PRB index 0 

Proposal 6:  SRS bandwidth configuration is proposed as
C_SRS = 5, B_SRS =0, for 20RB with 15 KHz SCS and 30 KHz SCS
Proposal 7:  FRC table for additional SCS/BW requirement
	Reference channel
	
	

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	12
	12

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

	Modulation
	16QAM
	16QAM

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

	Payload size (bits)
	4032
	4032

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	-

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	4056
	4056

	Total number of bits per slot
	6336
	6336

	Total data bearing resource elements per slot
	1584
	1584

	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, and l0 = 2 for PUSCH mapping type A, 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].
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