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1. Introduction
The some parameters of FRC for FR2 HST in TS 38.104[1] were missing, and need to update.
In this contribution, we provide our views on FRC for FR2 HST.
2. Discussion
FRC
Table A.4-5 for FRC for FR2 PUSCH performance requirements defined in TS 38.104 are copied as follows:
	Table A.4-5: 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-A4-1
	G-FR2-A4-2
	G-FR2-A4-3 (Note 3)
	G-FR2-A4-4
	G-FR2-A4-5

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

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

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

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

	Payload size (bits)
	18432
	36896
	8968
	18432
	36896

	Transport block CRC (bits)
	24
	24
	24
	24
	24

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

	Number of code blocks - C
	3
	5
	2
	3
	5

	Code block size including CRC (bits) (Note 2)
	6176
	7408
	4520
	6176
	7408

	Total number of bits per slot without PT-RS
	28512
	57024
	13824
	28512
	57024

	Total number of bits per slot with PT-RS (Note 4)
	27324
	54648
	13248
	27324
	54648

	Total symbols per slot without PT-RS
	7128
	14256
	3456
	7128
	14256

	Total symbols per slot with PT-RS (Note 4)
	6831
	13662
	3312
	6831
	13662

	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 with l0= 0 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].
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.
NOTE 4:	PT-RS configuration KPT-RS =2, LPT-RS =1.






We analysed the FRC in Table A.4-5, the parameters except “Total number of bits per slot with PT-RS (Note 4)” and “Total symbols per slot with PT-RS (Note 4)” are generated in the case of without PT-RS configuration KPT-RS =2, LPT-RS =1. And parameters including “Total number of bits per slot with PT-RS (Note 4)” and “Total symbols per slot with PT-RS (Note 4)” are generated in case of with PT-RS configuration KPT-RS =2, LPT-RS =1.
Using above analysis, FRC parameters for FR2 HST are shown as follows:
[bookmark: _Toc106783194][bookmark: _Toc107312086][bookmark: _Toc107419670][bookmark: _Toc107475307]A.10	Fixed Reference Channels for performance requirements (64QAM, R=517/1024)
The parameters for the reference measurement channels are specified in table A.10-1, A.10-2 and A.10-3 for FR2 PUSCH performance requirements:
-	FRC parameters are specified in table A.10-1 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer
-	FRC parameters are specified in table A.10-2 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer
-	FRC parameters are specified in table A.10-3 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos2 and 1 transmission layer

Table A.10-1: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer (64QAM, R=517/1024)
	Reference channel
	G-FR2-A10-1
	G-FR2-A10-2

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	32
	132

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

	Modulation
	64QAM
	64QAM

	Code rate (Note 2)
	517/1024
	517/1024

	Payload size (bits)
	TBA10504
	TBA43032

	Transport block CRC (bits)
	TBA24
	TBA24

	Code block CRC size (bits)
	TBA24
	TBA24

	Number of code blocks - C
	TBA2
	TBA6

	Code block size including CRC (bits) (Note 2)
	TBA5288
	TBA7200

	Total number of bits per slot without PT-RS
	1382420736
	5702485536

	Total number of bits per slot with PT-RS (Note 3)
	1324819872
	5464881972

	Total symbols per slot without PT-RS
	3456
	14256

	Total symbols per slot with PT-RS (Note 3)
	3312
	13662

	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 with l0= 0 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].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table A.10-2: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (64QAM, R=517/1024)
	Reference channel
	G-FR2-A10-3
	G-FR2-A10-4

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	32
	132

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

	Modulation
	64QAM
	64QAM

	Code rate (Note 2)
	517/1024
	517/1024

	Payload size (bits)
	TBA9224
	TBA37896

	Transport block CRC (bits)
	TBA24
	TBA24

	Code block CRC size (bits)
	TBA24
	TBA24

	Number of code blocks - C
	TBA2
	TBA5

	Code block size including CRC (bits) (Note 2)
	TBA4648
	TBA7608

	Total number of bits per slot without PT-RS
	1228818432
	5068876032

	Total number of bits per slot with PT-RS (Note 3)
	1177617664
	4857672864

	Total symbols per slot without PT-RS
	3072
	12672

	Total symbols per slot with PT-RS (Note 3)
	2944
	12144

	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].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table A.10-3: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos2 and 1 transmission layer (64QAM, R=517/1024)
	Reference channel
	G-FR2-A10-5
	G-FR2-A10-6

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	32
	132

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

	Modulation
	64QAM
	64QAM

	Code rate (Note 2)
	517/1024
	517/1024

	Payload size (bits)
	TBA8064
	TBA33816

	Transport block CRC (bits)
	TBA24
	TBA24

	Code block CRC size (bits)
	TBA0
	TBA24

	Number of code blocks - C
	TBA1
	TBA5

	Code block size including CRC (bits) (Note 2)
	TBA8088
	TBA6792

	Total number of bits per slot without PT-RS
	1075216128
	4435266528

	Total number of bits per slot with PT-RS (Note 3)
	1030415456
	4250463756

	Total symbols per slot without PT-RS
	2688
	11088

	Total symbols per slot with PT-RS (Note 3)
	2576
	10626

	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 with l0= 0 and l =4,8 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].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Because the allocated resource blocks (32RBs for 50MHz CBW, 132 RBs for 200MHz CBW) are same with total assigned RBs for two UE for UL TA. So the G-FR2-A10-1 to G-FR2-A10-6 can be used for UL TA for FR2 HST.
Proposal 1: G-FR2-A10-1 to G-FR2-A10-6 can be used for UL TA for FR2 HST.
Proposal 2: To update FRCs for FR2 HST using parameters of following tables.


3. Conclusion
This contribution provides analysis on FRC for FR2 HST. The following proposals are concluded:
Proposal 1: G-FR2-A10-1 to G-FR2-A10-6 can be used for UL TA for FR2 HST.
Proposal 2: To update FRCs for FR2 HST using parameters of following tables.

Table A.10-1: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer (64QAM, R=517/1024)
	Reference channel
	G-FR2-A10-1
	G-FR2-A10-2

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	32
	132

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

	Modulation
	64QAM
	64QAM

	Code rate (Note 2)
	517/1024
	517/1024

	Payload size (bits)
	10504
	43032

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	24
	24

	Number of code blocks - C
	2
	6

	Code block size including CRC (bits) (Note 2)
	5288
	7200

	Total number of bits per slot without PT-RS
	20736
	85536

	Total number of bits per slot with PT-RS (Note 3)
	19872
	81972

	Total symbols per slot without PT-RS
	3456
	14256

	Total symbols per slot with PT-RS (Note 3)
	3312
	13662

	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 with l0= 0 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].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table A.10-2: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (64QAM, R=517/1024)
	Reference channel
	G-FR2-A10-3
	G-FR2-A10-4

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	32
	132

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

	Modulation
	64QAM
	64QAM

	Code rate (Note 2)
	517/1024
	517/1024

	Payload size (bits)
	9224
	37896

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	24
	24

	Number of code blocks - C
	2
	5

	Code block size including CRC (bits) (Note 2)
	4648
	7608

	Total number of bits per slot without PT-RS
	18432
	76032

	Total number of bits per slot with PT-RS (Note 3)
	17664
	72864

	Total symbols per slot without PT-RS
	3072
	12672

	Total symbols per slot with PT-RS (Note 3)
	2944
	12144

	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].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table A.10-3: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos2 and 1 transmission layer (64QAM, R=517/1024)
	Reference channel
	G-FR2-A10-5
	G-FR2-A10-6

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	32
	132

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

	Modulation
	64QAM
	64QAM

	Code rate (Note 2)
	517/1024
	517/1024

	Payload size (bits)
	8064
	33816

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	0
	24

	Number of code blocks - C
	1
	5

	Code block size including CRC (bits) (Note 2)
	8088
	6792

	Total number of bits per slot without PT-RS
	16128
	66528

	Total number of bits per slot with PT-RS (Note 3)
	15456
	63756

	Total symbols per slot without PT-RS
	2688
	11088

	Total symbols per slot with PT-RS (Note 3)
	2576
	10626

	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 with l0= 0 and l =4,8 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].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.
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