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1	Introduction
During the last RAN4 meeting, the remaining issue on the test parameters on UL timing adjustment requirement for Rel-17 FR2 HST were further discussed and finalized. The related agreement was captured in the WF [1] as
	· Introduce UL timing adjustment requirements for FR2 HST 
· CBW: Align CB CBW for UL adjustment and PUSCH demodulation
· Define 50MHz and 200MHz CBWs with test applicability rule that only one of them is tested based on BS manufacturer
· The existing PUSCH applicability rule for different channel bandwidth for UL timing adjustment requirements
· For each subcarrier spacing declared to be supported, the test requirements for a specific channel bandwidth shall apply only if the BS support it
· Unless otherwise stated for each subcarrier spacing declared to be supported, the tests shall be done only for the widest support channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth
· PUSCH resource allocation  
· 50MHz CBW: 16RBs for each UE, Moving UE RBs: 0~15; Stationary UE RBs: 16-31
· 200MHz: 66RBs for each UE, Moving UE RBs: 0~65; Stationary UE RBs:66~131
· SRS configuration 
· 50MHz CBW(32RBs)~C_SRS=0, B_SRS=0
· 200MHz CBW(132RBs)~C_SRS=33, B_SRS=0
· RS configuration
· Align RS configuration for UL timing adjustment requirements and PUSCH requirement
· Define requirement with 1DMRS+PT_RS (L=1,K=2) configuration
· Define FRC for 1DMRS +PT_RS (L=1,K=2)
· Define requirement based on simulation results with 2 DMRS+PT_RS (L=1,K=2) configuration, but the final requirements are applicable for both 2DMRS+PT_RS (L=1,K=2) and 3 DMRS+PT_RS (L=1,K=2)
· Define FRC for 1+1 DMRS +PT_RS (L=1,K=2)
· Define FRC for 1+1+1 DMRS +PT_RS (L=1,K=2)
· FFS, definition of test applicability rules based on BS manufacturer declaration 
· GTW agreement on channel model for UL timing adjustment requirement 
· Follow same approach as existing PUSCH UL timing adjustment requirement demodulation requirement specified in TS 38.104
· Test parameters
· Use A=1.25us, , Δw= 1.04s-1 corresponding to 120KHz SCS for HST FR2 UL timing adjustment requirements
· Test different between moving UE and stationary UE
· Apply the timing different between moving UE and stationary UE asΔt-(TA-31)x16*8Tc for UL timing adjustment requirement
· SRS transmission
· The SRS transmission location is the last symbol in slot#3 in radio frame with TDD pattern as DDDSU, S=10:2:2
· MCS: only with MCS16
· Length of PUSCH data: 10 



In this contribution, the view on remaining issue is provided for UL timing adjustment requirement. Also, both ideal and impairment simulation results are provided for PUSCH UL timing adjustment requirement derived.
2	Discussion
Test Applicability rule for RS configuration
For FR2 HST, 1 DMRS, 2DMRS and 3 DMRS configurations are considered for PUSCH requirement. 
In Rel-15 BS demod requirement for FR2, both 1 DMRS and 2 DMRS configuration are configured for PUSCH requirement. The related test applicability and BS manufacture for difference RS configuration are defined as follows 
	· Unless otherwise stated, for BS type 2-O, PUSCH requirement tests shall apply only for the additional DM-RS position declared to be supported (see D.101 in table 4.6-1). If both options (i.e., pos0 and pos1) are declared to be supported, the tests shall be done for pos1.



	D.101
	PUSCH additional DM-RS positions
	Declaration of the supported additional DM-RS position(s) for FR2, i.e., pos0, pos1, or both.
	n/a
	n/a
	x



Observation 1:  Existing Rel-15 test applicability rule and BS manufacture with different RS configuration cannot guarantee Rel-17 FR2 HST BS test with more than 2 DMRS configuration.
BS manufacture may declare to support with all the three DMRS configurations or subset of DMRS configurations. To reduce the test effort, and guarantee the basic baseband performance, it is not necessary to test all the supported DMRS configurations.
Proposal 1:  FR2 HST PUSCH UL timing adjustment requirement test shall apply only for the additional DM-RS position declared to be supported. If the all the DMRS configuration or subset of DMRS configuration declared to be supported, the test shall be done for the minimum number of DMRS supported, or only one of supported DMRS configuration based on BS manufacture declaration.
	DMRS configuration declared to be supported 
	PUSCH requirement tests

	{pos0, pos1, pos2}
	Option 1: either test with pos0, or pos1,or pos2 only based on BS declaration  
Option 2: only test for pos0

	{pos0, pos1}
	Option 1: either test with pos0 or pos1 only based on BS declaration
Option 2: only test for pos0

	{pos0, pos2}
	Option 1: either test with pos0 or pos2 only based on BS declaration
Option 2: only test for pos0

	{pos1,pos2}
	Option 1: either test with pos1 or pos2 only based on BS declaration
Option 2:only test for post1

	{pos0}, or {pos1}, or {pos2}
	Only  test DMRS declared to be supported 



	D.1XX
	PUSCH additional DM-RS positions
	Declaration of the supported additional DM-RS position(s) for FR2 high speed train scenario, i.e., {pos0},{pos1},{pos2},{pos0,pos1}, {pos0 pos1}, {pos0,pos2}, {pos1,pos2} and all
	n/a
	n/a
	x



FRC
Regarding the FRC table, considering MCS16 is agreed for PUSCH UL timing adjustment requirement. The following FRC table are specified for FR2 HST requirement based on different RS configurations.
Proposal 2:  FRC for FR2 HST PUSCH UL timing adjustment with different RS configuration as following
Table 2-1 FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-Ax-xx
	G-FR2-Ax-xx

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	16
	66

	CP-OFDM Symbols per slot (Note 1)
	9
	9

	Modulation
	16QAM
	16QAM

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

	Payload size (bits)
	4480
	1843

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	3

	Code block size including CRC (bits) (Note 2)
	4504
	6176

	Total number of bits per slot with PT-RS (Note 3)
	6624
	27324

	Total symbols per slot with PT-RS
	1656
	6831

	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 = pos0, l0= 0 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 clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table 2-2 FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-Ax-xx
	G-FR2-Ax-xx

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	16
	66

	CP-OFDM Symbols per slot (Note 1)
	8
	8

	Modulation
	16QAM
	16QAM

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

	Payload size (bits)
	2976
	16392

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	2

	Code block size including CRC (bits) (Note 2)
	2992
	8232

	Total number of bits per slot with PT-RS (Note 3)
	5888
	24288

	Total symbols per slot
	1472
	6072

	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 = pos0, l0= 0  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 clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table 2-3 FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos2 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-Ax-xx
	G-FR2-Ax-xx

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	16
	66

	CP-OFDM Symbols per slot (Note 1)
	7
	7

	Modulation
	16QAM
	16QAM

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

	Payload size (bits)
	3496
	14344

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	2

	Code block size including CRC (bits) (Note 2)
	3512
	7208

	Total number of bits per slot with PT-RS (Note 3)
	5152
	21252

	Total symbols per slot
	1288
	5313

	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 = pos0, l0= 0 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 clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



3	Simulation 
In this section, the ideal and impairment simulation results are provided for alignment. The simulation assumption can be referred as following table.
Table 3-1: Simulation assumption for UL timing adjustment 
	Parameter
	Value

	Transform precoding
	Disabled

	Uplink-downlink allocation for TDD
	120kHz SCS:
3D1S1U, S=10D:2G:2U

	Channel bandwidth
	120KHz SCS:   50MHz and 200MHz

	MCS
	16

	HARQ
	Maximum number of HARQ transmissions
	4

	 
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	 
	DM-RS duration
	single-symbol DM-RS

	 
	DM-RS position (l0)
	0

	 
	Additional DM-RS position
	1+0
1+1
1+1+1

	 
	Number of DM-RS CDM group(s) without data
	2

	 
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	 
	DM-RS port
	{0}

	Time domain resource assignment
	DM-RS sequence generation
	NID0=0, nSCID =0 for moving UE
NID0=1, nSCID =1 for stationary UE

	 
	PUSCH mapping type
	B

	 
	Allocation length
	10

	Frequency domain resource assignment
	RB assignment
	50MHz CBW:   16RBs for each UE, Moving UE RBs: 0~15; Stationary UE RBs: 16~31
200MHz CBW:  66RBs for each UE, Moving UE RBs: 0~65, Stationary UE RBs: 66~131

	 
	Starting PRB index
	Moving UE: 0 
Stationary UE: 16 for 50MHz and 66 for 200MHz

	 
	Frequency hopping
	Disabled

	SRS resource allocation
	Slots in which sounding RS is transmitted (Note 1)
	For TDD: 
  - last symbol in slot #3 in radio frames for 120KHz

	 
	SRS resource allocation
	120 kHz SCS: 
  - 50MHz CBW (32RBs)~C_SRS =9, B_SRS=0
  - 200MHz CBW (132RBs)~C_SRS =33, B_SRS=0

	NOTE 1.	The transmission of SRS is optional. And the transmission comb and SRS periodic are configured as KTC = 2, and TSRS= 10 respectively.



Table 3-2: Ideal and impairment simulation results for UL timing adjustment requirements
	Tx/Rx
	SCS, BW
	MCS
	Mapping type
	Symbol length
	DMRS configuration
	PT-RS
	Channel
	RS assignment
	SNR@70 of TP
(ideal)
	SNR@70 of TP
(Impairment)

	1T2R
	120KHz50MHz
	MCS16
	B
	10
	1+0
	K_PTRS=2, L_PTRS=1
	AWGN
	Moving UE: 0~15 
	7.5
	10.0

	
	
	
	
	
	
	
	
	Stationary UE: 16~31
	
	

	1T2R
	120KHz50MHz
	MCS16
	B
	10
	1+1
	K_PTRS=2, L_PTRS=1
	AWGN
	Moving UE: 0~15 
	7.1
	9.6

	
	
	
	
	
	
	
	
	Stationary UE: 16-31
	
	

	1T2R
	120KHz
50MHz
	MCS16
	B
	10
	1+1+1
	K_PTRS=2, L_PTRS=1
	AWGN
	Moving UE: 0~15
	7.3
	9.8

	
	
	
	
	
	
	
	
	Stationary UE: 16~31
	
	

	1T2R
	120KHz
200MHz
	MCS16
	B
	10
	1+0
	K_PTRS=2, L_PTRS=1
	AWGN
	Moving UE: 0~65 
	7.2
	9.7

	
	
	
	
	
	
	
	
	Stationary UE: 66~131
	
	

	1T2R
	120KHz
200MHz
	MCS16
	B
	10
	1+1
	K_PTRS=2, L_PTRS=1
	AWGN
	Moving 
UE: 0~65
	7.2
	9.7

	
	
	
	
	
	
	
	
	Stationary UE: 66~131
	
	

	1T2R
	120KHz
200MHz
	MCS16
	B
	10
	1+1+1
	K_PTRS=2, L_PTRS=1
	AWGN
	Moving UE: 0~65 
	7.2
	9.7

	
	
	
	
	
	
	
	
	Stationary UE: 66~131
	
	



4	Conclusion
In this contribution, the view on remaining issue for UL timing adjustment requirement is provided. The ideal and impairment simulation results are provided for requirement derived
Observation 1:  Existing Rel-15 test applicability rule and BS manufacture with different RS configuration cannot guarantee Rel-17 FR2 HST BS test with more than 2 DMRS configuration.
Proposal 1:  FR2 HST PUSCH UL timing adjustment requirement test shall apply only for the additional DM-RS position declared to be supported. If the all the DMRS configuration or subset of DMRS configuration declared to be supported, the test shall be done for the minimum number of DMRS supported, or only one of supported DMRS configuration based on BS manufacture declaration.
	DMRS configuration declared to be supported 
	PUSCH requirement tests

	{pos0, pos1, pos2}
	Option 1: either test with pos0, or pos1,or pos2 only based on BS declaration  
Option 2: only test for pos0

	{pos0, pos1}
	Option 1: either test with pos0 or pos1 only based on BS declaration
Option 2: only test for pos0

	{pos0, pos2}
	Option 1: either test with pos0 or pos2 only based on BS declaration
Option 2: only test for pos0

	{pos1,pos2}
	Option 1: either test with pos1 or pos2 only based on BS declaration
Option 2:only test for post1

	{pos0}, or {pos1}, or {pos2}
	Only  test DMRS declared to be supported 



	D.1XX
	PUSCH additional DM-RS positions
	Declaration of the supported additional DM-RS position(s) for FR2 high speed train scenario, i.e., {pos0},{pos1},{pos2},{pos0,pos1}, {pos0 pos1}, {pos0,pos2}, {pos1,pos2} and all
	n/a
	n/a
	x



[bookmark: _GoBack]Proposal 2:  FRC for FR2 HST PUSCH UL timing adjustment with different RS configuration as following
Table 2-1 FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-Ax-xx
	G-FR2-Ax-xx

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	16
	66

	CP-OFDM Symbols per slot (Note 1)
	9
	9

	Modulation
	16QAM
	16QAM

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

	Payload size (bits)
	4480
	1843

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	3

	Code block size including CRC (bits) (Note 2)
	4504
	6176

	Total number of bits per slot with PT-RS (Note 3)
	6624
	27324

	Total symbols per slot with PT-RS
	1656
	6831

	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 = pos0, l0= 0 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 clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table 2-2 FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-Ax-xx
	G-FR2-Ax-xx

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	16
	66

	CP-OFDM Symbols per slot (Note 1)
	8
	8

	Modulation
	16QAM
	16QAM

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

	Payload size (bits)
	2976
	16392

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	2

	Code block size including CRC (bits) (Note 2)
	2992
	8232

	Total number of bits per slot with PT-RS (Note 3)
	5888
	24288

	Total symbols per slot
	1472
	6072

	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 = pos0, l0= 0  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 clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table 2-3 FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos2 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-Ax-xx
	G-FR2-Ax-xx

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	16
	66

	CP-OFDM Symbols per slot (Note 1)
	7
	7

	Modulation
	16QAM
	16QAM

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

	Payload size (bits)
	3496
	14344

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	2

	Code block size including CRC (bits) (Note 2)
	3512
	7208

	Total number of bits per slot with PT-RS (Note 3)
	5152
	21252

	Total symbols per slot
	1288
	5313

	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 = pos0, l0= 0 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 clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.
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