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<Start of change 1 >
[bookmark: _Toc53178504][bookmark: _Toc53178955][bookmark: _Toc61179200][bookmark: _Toc61179670][bookmark: _Toc67916972][bookmark: _Toc74663593][bookmark: _Toc82622136][bookmark: _Toc90422983][bookmark: _Toc106783185][bookmark: _Toc107312077][bookmark: _Toc107419661][bookmark: _Toc107475298][bookmark: _Hlk108106840]A.3	Fixed Reference Channels for performance requirements (QPSK, R=193/1024)
The parameters for the reference measurement channels are specified in table A.3-2, table A.3-2A, table A.3-4, and table A.3-6 for FR1 PUSCH performance requirements:
[bookmark: _Hlk108106483]-	FRC parameters are specified in table A.3-2 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.
-	FRC parameters are specified in table A.3-2A for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos2 and 1 transmission layer.
-	FRC parameters are specified in table A.3-4 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers.
-	FRC parameters are specified in table A.3-6 for FR1 PUSCH with transform precoding enabled, Additional DM-RS position = pos1 and 1 transmission layer. 

[bookmark: _Hlk109784482]The parameters for the reference measurement channels are specified in table A.3-X1 for FR1 PUSCH performance requirements for TBoMS:
-	FRC parameters are specified in table A.3-X1 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.

The parameters for the reference measurement channels are specified in table A.3-7 to table A.3-12 for FR2 PUSCH performance requirements:
-	FRC parameters are specified in table A.3-7 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer. 
-	FRC parameters are specified in table A.3-8 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos0 and 2 transmission layers. 
-	FRC parameters are specified in table A.3-9 for FR2 PUSCH with transform precoding enabled, Additional DM-RS position = pos0 and 1 transmission layer. 
-	FRC parameters are specified in table A.3-10 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer. 
-	FRC parameters are specified in table A.3-11 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers. 
-	FRC parameters are specified in table A.3-12 for FR2 PUSCH with transform precoding enabled, Additional DM-RS position = pos1 and 1 transmission layer.
The parameters for the reference measurement channels are specified in table A.3-13 for FR2 PUSCH performance requirements for 2-step RA type:
[bookmark: _Hlk56000993]-	FRC parameters are specified in table A.3-13 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer. 

The parameters for the reference measurement channels are specified in table A.3-X2 for FR2 PUSCH performance requirements for TBoMS:
-	FRC parameters are specified in table A.3-X2 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.


<End of change 1>



<Start of change 2 >
Table A.3-13: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	G-FR2-A3-25
	G-FR2-A3-26

	Subcarrier spacing [kHz]
	60
	120

	Allocated resource blocks
	2
	2

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

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024

	Payload size (bits)
	72
	72

	Transport block CRC (bits)
	16
	16

	Code block CRC size (bits)
	0
	0

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	88
	88

	Total number of bits per slot
	384
	384

	Total number of symbols per slot
	192
	192

	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 with l0= 2 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 sub-clause 5.2.2 of TS 38.212 [15].




Table A.3-X1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	G-FR1-A3-35
	G-FR1-A3-36
	G-FR1-A3-37
	G-FR1-A3-38

	Number of TBoMS slots
	2
	4
	2
	4

	Subcarrier spacing [kHz]
	15
	15
	30
	30

	Allocated resource blocks per slot	Comment by Nokia, Nokia Shanghai Bell: To all companies: We need to align here on how to count RBs/REs/symobls for TBoMS slots.

For now, we chose to indicate PRBs (n_prb) and symbols (~N_symb^sh) per slot, and total resource elements (N_RE) over all TBoMS slots, which mimics the TBoMS TBS calculation extension.


	5
	5
	5 
	5

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

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	552
	1128
	552
	1128

	Transport block CRC (bits)
	16
	16
	16
	16

	Code block CRC size (bits) 
	-
	-
	-
	-

	Number of code blocks - C
	1
	1
	1
	1

	Code block size including CRC (bits) (Note 2)
	568
	1144
	568
	1144

	Total number of bits over all TBoMS slots
	2880
	5760
	2880
	5760

	Total resource elements over all TBoMS slots
	1440
	2880
	1440
	2880

	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 with l0= 2 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 sub-clause 5.2.2 of TS 38.212 [15].



[bookmark: _Hlk110171435]
Table A.3-X2: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	G-FR2-A3-27
	G-FR2-A3-28
	G-FR2-A3-29
	G-FR2-A3-30

	Number of TBoMS slots
	2
	4
	2
	4

	Subcarrier spacing [kHz]
	60
	60
	120
	120

	Allocated resource blocks per slot
	5
	5
	5
	5

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

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	552
	1128
	552
	1128

	Transport block CRC (bits)
	16
	16
	16
	16

	Code block CRC size (bits)
	-
	-
	-
	-

	Number of code blocks - C
	1
	1
	1
	1

	Code block size including CRC (bits) (Note 2)
	568
	1144
	568
	1144

	Total number of bits over all TBoMS slots
	2880
	5760
	2880
	5760

	Total resource elements over all TBoMS slots
	1440
	2880
	1440
	2880

	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 with l0= 2 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 sub-clause 5.2.2 of TS 38.212 [15].





[bookmark: _Toc21100221][bookmark: _Toc29810019][bookmark: _Toc36645412][bookmark: _Toc37272466][bookmark: _Toc61179201][bookmark: _Toc61179671][bookmark: _Toc67916973][bookmark: _Toc74663594][bookmark: _Toc82622137][bookmark: _Toc90422984][bookmark: _Toc106783186][bookmark: _Toc107312078][bookmark: _Toc107419662][bookmark: _Toc107475299]A.3A	Fixed Reference Channels for performance requirements (QPSK, R=99/1024)

<End of change 2>



<Start of change 3 >
[bookmark: _Toc67916974][bookmark: _Toc74663595][bookmark: _Toc82622138][bookmark: _Toc90422985][bookmark: _Toc106783187][bookmark: _Toc107312079][bookmark: _Toc107419663][bookmark: _Toc107475300]A.3B	Fixed Reference Channels for performance requirements (QPSK, R=308/1024)
The parameters for the reference measurement channel are specified in table A.3B-1 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.3B-1 for FR1 PUSCH with transform precoding disabled, additional DM-RS position = pos0 and 1 transmission layer.
The parameters for the reference measurement channel are specified in table A.3B-Y1 for FR2 PUSCH performance requirements for JCE:
-	FRC parameters are specified in table A.3B-Y1 for FR2 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer.


Table A.3B-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos0 and 1 transmission layer (QPSK, R=308/1024)
	Reference channel
	G-FR1-A3B-1
	G-FR1-A3B-2
	G-FR1-A3B-3
	G-FR1-A3B-4

	Subcarrier spacing (kHz)
	15
	15
	30
	30

	Allocated resource blocks
	25
	52
	24
	106

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

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	308/1024
	308/1024
	308/1024
	308/1024

	Payload size (bits)
	176
	368
	168
	768

	Transport block CRC (bits)
	16
	16
	16
	16

	Code block CRC size (bits)
	-
	-
	-
	-

	Number of code blocks - C
	1
	1
	1
	1

	Code block size including CRC (bits) (Note 2)
	192
	384
	184
	784

	Total number of bits per slot
	600
	1248
	576
	2544

	Total resource elements per slot
	300
	624
	288
	1272

	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 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15]..


[bookmark: _Hlk110171982]


Table A.3B-Y1: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=308/1024)
	Reference channel
	G-FR2-A3B-1
	G-FR2-A3-2
	G-FR2-A3-3
	G-FR2-A3-4
	G-FR2-A3-5

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks	Comment by Nokia, Nokia Shanghai Bell: To all companies: RB column might be reduced based on discussion this meeting on whether to use more than just min CBW.
	66
	132
	32
	66
	132

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

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	308/1024
	308/1024
	308/1024
	308/1024
	308/1024

	Payload size (bits)
	5632
	11528
	2792
	5632
	11528

	Transport block CRC (bits)
	24
	24
	16
	24
	24

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

	Number of code blocks - C
	1
	2
	1
	1
	2

	Code block size including CRC (bits) (Note 2)
	5656
	5800
	2808
	5656
	5800

	Total number of bits per slot
	19008
	38016
	9216
	19008
	38016

	Total resource elements per slot
	9504
	19008
	4608
	9504
	19008

	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 with l0= 0 and l =8 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 sub-clause 5.2.2 of TS 38.212 [15].




<End of change 3>

image1.png
- A UE determines the total number of REs allocated for PUSCH (N,,,) as follows

- For TB processing over multiple slots, Ngz = N * min(156, Ngz) - Npgs Where nj, is the total
‘umber of allocated PRBs for the UE and N is the number of slots used for TBS determination indicated.
by numberfSlotsTBoMS.

- Otherwise, Npg = min(156,Nae) - Npns
- Next. proceed with steps 2-4 as defined in Clause 5.1.3.2




