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Start of Change#1

[bookmark: _Toc53178280][bookmark: _Toc53178731][bookmark: _Toc61177970][bookmark: _Toc61178442][bookmark: _Toc67916509][bookmark: _Toc74669946][bookmark: _Toc76543594][bookmark: _Toc82624254][bookmark: _Toc90416993][bookmark: _Toc106771338]8.2.5	Requirements for UL timing adjustment
The performance requirement of UL timing adjustment is determined by a minimum required throughput for the moving UE at given SNR. The performance requirements assume HARQ retransmissions. The performance requirements for UL timing adjustment scenario Y and scenario Z defined in Annex G.4 are optional. 
In the tests for UL timing adjustment, two signals are configured, one being transmitted by a moving UE and the other being transmitted by a stationary UE. The transmission of SRS from UE is optional. FRC parameters in Table A.4-2B are applied for both UEs. The received power for both UEs is the same. The resource blocks allocated for both UEs are consecutive. In scenario Y and scenario Z, Doppler shift is not taken into account.
Table 8.2.5-1 Test parameters for testing UL timing adjustment
	Parameter
	Value

	Transform precoding
	Disabled

	Uplink-downlink allocation for TDD
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	Channel bandwidth
	15 kHz SCS: 5MHz, 10 MHz
30 kHz SCS: 10MHz, 40 MHz

	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)
	2

	
	Additional DM-RS position
	pos2

	
	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
	Both A and B

	
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	5 MHz CBW/15kHz SCS: 12 RB for each UE
10MHz CBW/15kHz SCS: 25 RB for each UE
10MHz CBW/30kHz SCS: 12 RB for each UE
40MHz CBW/30kHz SCS: 50 RB for each UE

	
	Starting PRB index
	Moving UE: 0 
Stationary UE: 12 for 5MHz, 25 for 10 MHz CBW for SCS 15kHz, and 12 for 10MHz, 50 for 40 MHz CBW for SCS 30kHz

	
	Frequency hopping
	Disabled

	SRS resource allocation
	Slots in which sounding RS is transmitted (Note 1)
	For FDD: slot #1 in radio frames

For TDD: 
-	last symbol in slot #3  in radio frames for 15KHz
-	last symbol in slot #7  in radio frames for 30KHz

	
	SRS resource allocation
	15 kHz SCS: 
            CSRS = 5,   BSRS =0, for 20 RB
            CSRS = 11, BSRS =0, for 40 RB
30 kHz SCS: 
           CSRS =5, BSRS =0, for 20 RB
           CSRS = 21, BSRS =0, for 80 RB

	NOTE 1.	The transmission of SRS is optional. And the transmission comb and SRS periodicity are configured as KTC = 2, and TSRS = 10 for 15 kHz SCS, TSRS = 20 for 30 kHz SCS respectively.



End of Change#1


Start of Change#2

[bookmark: _Toc21127808][bookmark: _Toc29812017][bookmark: _Toc36817569][bookmark: _Toc37260492][bookmark: _Toc37267880][bookmark: _Toc44712487][bookmark: _Toc45893799][bookmark: _Toc53178505][bookmark: _Toc53178956][bookmark: _Toc61178216][bookmark: _Toc61178688][bookmark: _Toc67916762][bookmark: _Toc74670222][bookmark: _Toc76543870][bookmark: _Toc82624532][bookmark: _Toc90417271][bookmark: _Toc106771616]A.4	Fixed Reference Channels for performance requirements (16QAM, R=658/1024)
The parameters for the reference measurement channels are specified in table A.4-2, table A.4-2A, table A.4-2B and table A.4-4 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.4-2 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer. 
-	FRC parameters are specified in table A.4-2A for FR1 PUSCH with transform precoding disabled, additional DM-RS position = pos 2 and 1 transmission layer.
-	FRC parameters are specified in table A.4-2B for FR1 PUSCH with transform-precoding disabled, Additional DM-RS position = pos2 and 1 transmission layer
-	FRC parameters are specified in table A.4-4 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers.
The parameters for the reference measurement channels are specified in table A.4-5 to table A.4-8 for FR2 PUSCH performance requirements:
-	FRC parameters are specified in table A.4-5 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer.
-	FRC parameters are specified in table A.4-6 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos0 and 2 transmission layers. 
-	FRC parameters are specified in table A.4-7 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.
-	FRC parameters are specified in table A.4-8 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers.

Table A.4-1: Void

[bookmark: _Hlk527996584]Table A.4-2: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR1-A4-8
	G-FR1-A4-9
	G-FR1-A4-10
	G-FR1-A4-11 (Note 3)
	G-FR1-A4-12
	G-FR1-A4-13
	G-FR1-A4-14

	Subcarrier spacing [kHz]
	15
	15
	15
	30
	30
	30
	30

	Allocated resource blocks
	25
	52
	106
	24
	51
	106
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12

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

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

	Payload size (bits)
	9224
	19464
	38936
	8968
	18960
	38936
	100392

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

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

	Number of code blocks - C
	2
	3
	5
	2
	3
	5
	12

	Code block size including CRC (bits) (Note 2)
	4648
	6520
	7816
	4520
	6352
	7816
	8392

	Total number of bits per slot
	14400
	29952
	61056
	13824
	29376
	61056
	157248

	Total symbols per slot
	3600
	7488
	15264
	3456
	7344
	15264
	39312

	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 = pos1, l0= 2 and l=11 for PUSCH mapping type A, l0= 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [95].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].
NOTE 3:	The calculation of the “Total number of bits per slot” and “Total symbols per slot” fields include the REs taken up by CSI part 1 and CSI part 2, if present.



Table A.4-2A: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos2 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR1-A4-29
	G-FR1-A4-29A
	G-FR1-A4-30
	G-FR1-A4-30A

	Subcarrier spacing [kHz]
	15
	15
	30
	30

	Allocated resource blocks
	52
	25
	106
	24

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

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM

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

	Payload size (bits)
	17424
	8456
	35856
	8064

	Transport block CRC (bits)
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	-

	Number of code blocks - C
	3
	2
	5
	1

	Code block size including CRC (bits) (Note 2)
	5840
	4264
	7200
	80808088

	Total number of bits per slot
	27456
	13200
	55968
	12672

	Total resource elements per slot
	6846
	3300
	13992
	3168

	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 or 3 for PUSCH mapping type A, as per table 6.4.1.1.3-3 of TS 38.211 [95].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].



Table A.4-2B: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos2 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR1-A4-31
	G-FR1-A4-32

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	25
	50

	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)
	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 data bearing resource elements per slot
	3300
	6600

	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].

	Reference channel
	G-FR1-A4-31A
	G-FR1-A4-31
	G-FR1-A4-32A
	G-FR1-A4-32

	Subcarrier spacing [kHz]
	15
	15
	30
	30

	Allocated resource blocks
	12
	25
	12
	50

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

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM

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

	Payload size (bits)
	4032
	8456
	4032
	16896

	Transport block CRC (bits)
	24
	24
	24
	24

	Code block CRC size (bits)
	-
	24
	-
	24

	Number of code blocks - C
	1
	2
	1
	3

	Code block size including CRC (bits) (Note 2)
	4056
	4264
	4056
	5664

	Total number of bits per slot
	6336
	13200
	6336
	26400

	Total symbols per slot
	1584
	3300
	1584
	6600

	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 for PUSCH mapping type A, l0 = 2 for PUSCH mapping type B, as per table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].



Table A.4-3: Void

End of Change#2

