

	
3GPP TSG-WG4 Meeting #108bis 	R4-2316318
Xiamen, China, Oct 09 - Oct 13, 2023
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.101-1
	CR
	draft
	rev
	-
	Current version:
	18.2.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	X
	Core Network
	



	

	Title:	
	Draft CR to 38.101-1 on FRC for eRedCap

	
	

	Source to WG:
	Nokia, Nokia Shanghai Bell

	Source to TSG:
	R4

	
	

	Work item code:
	NR_redcap_enh
	
	Date:
	2023-09-27

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	Adding the new FRCs for eRedCap

	
	

	Summary of change:
	Given the maximum limit on PRBs and peak rate, the normal FRCs defined in the annex A of 38.101-1 cannot be used. 

	
	

	Consequences if not approved:
	FRCs are not defined for eRedCap

	
	

	Clauses affected:
	A.3

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	X
	
	 Test specifications
	TS/TR 38.521-1

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	




Page 1






<Begin of changes>
A.3.3.5	FRC for maximum input level for 1024 QAM
Table A.3.3.5-1 Fixed reference channel for maximum input level receiver requirements (SCS 15 kHz, TDD, 1024QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20
	25
	30
	40
	50

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15
	15
	15
	15

	Subcarrier spacing configuration 
	
	0
	0
	0
	0
	0
	0
	0
	0

	Allocated resource blocks
	
	25
	52
	79
	106
	133
	160
	216
	270

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	4
	4
	4
	4
	4
	4
	4
	4

	MCS Index
	
	23
	23
	23
	23
	23
	23
	23
	23

	MCS table for TBS determination 
	
	1024QAM

	Modulation
	
	1024 QAM
	1024 QAM
	1024 QAM
	1024 QAM
	1024 QAM
	1024 QAM
	1024 QAM
	1024 QAM

	Target Coding Rate
	
	0.78
	0.78
	0.78
	0.78
	0.78
	0.78
	0.78
	0.78

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	

	  For Slots 0,1,3,4,8,9
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,5,6,7
	Bits
	21000
	44040
	67584
	90176
	112648
	135296
	184424
	229576

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	

	  For Slots 0,1,3,4,8,9
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,5,6,7
	CBs
	3
	6
	9
	11
	14
	17
	22
	28

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	

	  For Slots 0,1,3,4,8,9
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,5,6,7
	Bits
	27000
	56160
	85320
	114480
	143640
	172800
	233280
	291600

	Max. Throughput averaged over 1 frame
	Mbps
	8.400
	17.616
	27.034
	36.070
	45.059
	54.118
	73.770
	91.830

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3:	SS/PBCH block is transmitted in slot 0 of each frame
NOTE 4:	Slot i is slot index per frame
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A.3I.1	General
Unless otherwise stated, Tables A.3I.2.2-1, A.3I.2.2-2, A.3I.3.2-1, and A.3I.3.2-2 are applicable for measurements of the Receiver Characteristics (clause 7) with the exception of clauses 7.4 (Maximum input level).
Unless otherwise stated, Tables A.3I.2.3-1, A.3I.2.3-2, A.3I.3.3-1, and A.3I.3.3-2 are applicable for clauses 7.4 (Maximum input level).
Unless otherwise stated, Tables A.3I.2.2-1, A.3I.2.2-2, A.3I.3.2-1, and A.3I.3.2-2 also apply for the modulated interferer used in Clauses 7.5, 7.6 and 7.8 with test specific bandwidths.

A.3I.2	DL reference measurement channels for FDD
A.3I.2.1	General
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Table A.3I.2.2-1 Fixed reference channel for receiver requirements (SCS 15 kHz, FDD, QPSK 1/3)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20

	Subcarrier spacing
	kHz
	15
	15
	15
	15

	
Subcarrier spacing configuration 
	
	0
	0
	0
	0

	Allocated resource blocks
	
	25
	25
	25
	25

	Subcarriers per resource block
	
	12
	12
	12
	12

	Allocated slots per Frame
	
	8
	8
	8
	8

	MCS Index
	
	4
	4
	4
	4

	MCS Table for TBS determination 
	
	64QAM

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	

	  For Slots 0,1
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,3,4,5,6,7,8,9
	Bits
	1672
	1672
	1672
	1672

	Transport block CRC
	Bits
	16
	16
	16
	16

	LDPC base graph
	
	2
	2
	2
	2

	Number of Code Blocks per Slot
	
	
	
	
	

	  For Slots 0,1
	CBs
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,3,4,5,6,7,8,9
	CBs
	1
	1
	1
	1

	Binary Channel Bits per Slot
	
	
	
	
	

	  For Slots 0,1
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,3,4,5,6,7,8,9
	Bits
	5400
	5400
	5400
	5400

	Max. Throughput averaged over 1 frame
	Mbps
	1.338
	1.338
	1.338
	1.338

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.2.1-1.
NOTE 2:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3:	SS/PBCH block is transmitted in slot 0 of each frame
NOTE 4:	Slot i is slot index per frame




Table A.3I.2.2-2 Fixed reference channel for receiver requirements (SCS 30 kHz, FDD, QPSK 1/3)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20

	
Subcarrier spacing configuration 
	
	1
	1
	1
	1

	Allocated resource blocks
	
	11
	12
	12
	12

	Subcarriers per resource block
	
	12
	12
	12
	12

	Allocated slots per Frame
	
	17
	17
	17
	17

	MCS Index
	
	4
	4
	4
	4

	MCS Table for TBS determination
	64QAM

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	

	  For Slots 0,1,2
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Slots 3,…,19
	Bits
	736
	808
	808
	808

	Transport block CRC
	Bits
	16
	16
	16
	16

	LDPC base graph
	
	2
	2
	2
	2

	Number of Code Blocks per Slot
	
	
	
	
	

	  For Slots 0,1,2
	CBs
	N/A
	N/A
	N/A
	N/A

	  For Slots 3,…,19
	CBs
	1
	1
	1
	1

	Binary Channel Bits per Slot
	
	
	
	
	

	  For Slots 0,1,2
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Slots 3,…,19
	Bits
	2376
	2592
	2592
	2592

	Max. Throughput averaged over 1 frame
	Mbps
	1.251
	1.374
	1.374
	1.374

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.2.1-1.
NOTE 2:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3:	SS/PBCH block is transmitted in slot #0 of each frame
NOTE 4:	Slot i is slot index per frame
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A.3I.2.3	FRC for maximum input level for 64QAM
Table A.3I.2.3-1 Fixed reference channel for maximum input level receiver requirements (SCS 15 kHz, FDD, 64QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20

	Subcarrier spacing
	kHz
	15
	15
	15
	15

	
Subcarrier spacing configuration 
	
	0
	0
	0
	0

	Allocated resource blocks
	
	20
	20
	20
	20

	Subcarriers per resource block
	
	12
	12
	12
	12

	Allocated slots per Frame
	
	8
	8
	8
	8

	MCS Index
	
	24
	24
	24
	24

	MCS Table for TBS determination 
	
	64QAM

	Modulation
	
	64 QAM
	64 QAM
	64 QAM
	64 QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	

	  For Slots 0,1
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,3,4,5,6,7,8,9
	Bits
	9736
	9736
	9736
	9736

	Transport block CRC
	Bits
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	

	  For Slots 0,1
	CBs
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,3,4,5,6,7,8,9
	CBs
	2
	2
	2
	2

	Binary Channel Bits per Slot
	
	
	
	
	

	  For Slots 0,1
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,3,4,5,6,7,8,9
	Bits
	12960
	12960
	12960
	12960

	Max. Throughput averaged over 1 frame
	Mbps
	7.789
	7.789
	7.789
	7.789

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.2.1-1.
NOTE 2:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3:	SS/PBCH block is transmitted in slot 0 of each frame
NOTE 4:	Slot i is slot index per frame




3GPP
Table A.3.2.3-2 Fixed reference channel for maximum input level receiver requirements (SCS 30 kHz, FDD, 64QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20

	
Subcarrier spacing configuration 
	
	1
	1
	1
	1

	Allocated resource blocks
	
	10
	10
	10
	10

	Subcarriers per resource block
	
	12
	12
	12
	12

	Allocated slots per Frame
	
	17
	17
	17
	17

	MCS Index
	
	24
	24
	24
	24

	MCS Table for TBS determination
	64QAM

	Modulation
	
	64 QAM
	64 QAM
	64 QAM
	64 QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	

	  For Slots 0,1,2
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Slots 3,…,19
	Bits
	4864
	4864
	4864
	4864

	Transport block CRC
	Bits
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	

	  For Slots 0,1,2
	CBs
	N/A
	N/A
	N/A
	N/A

	  For Slots 3,…,19
	CBs
	1
	1
	1
	1

	Binary Channel Bits per Slot
	
	
	
	
	

	  For Slots 0,1,2
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Slots 3,…,19
	Bits
	6480
	6480
	6480
	6480

	Max. Throughput averaged over 1 frame
	Mbps
	8.269
	8.269
	8.269
	8.269

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.2.1-1.
NOTE 2:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3:	SS/PBCH block is transmitted in slot #0 of each frame
NOTE 4:	Slot i is slot index per frame




A.3I.3	DL reference measurement channels for TDD
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Table A.3I.3.2-1 Fixed reference channel for receiver requirements (SCS 15 kHz, TDD, QPSK 1/3)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20

	Subcarrier spacing
	kHz
	15
	15
	15
	15

	
Subcarrier spacing configuration 
	
	0
	0
	0
	0

	Allocated resource blocks
	
	25
	25
	25
	25

	Subcarriers per resource block
	
	12
	12
	12
	12

	Allocated slots per Frame
	
	4
	4
	4
	4

	MCS Index
	
	4
	4
	4
	4

	MCS Table for TBS determination 
	
	64QAM

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	

	  For Slots 0,1,3,4,8,9
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,5,6,7
	Bits
	1672
	1672
	1672
	1672

	Transport block CRC
	Bits
	16
	16
	16
	16

	LDPC base graph
	
	2
	2
	2
	2

	Number of Code Blocks per Slot
	
	
	
	
	

	  For Slots 0,1,3,4,8,9
	CBs
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,5,6,7
	CBs
	1
	1
	1
	1

	Binary Channel Bits per Slot
	
	
	
	
	

	  For Slots 0,1,3,4,8,9
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,5,6,7
	Bits
	5400
	5400
	5400
	5400

	Max. Throughput averaged over 1 frame
	Mbps
	0.669
	0.669
	0.669
	0.669

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3:	SS/PBCH block is transmitted in slot 0 of each frame
NOTE 4:	Slot i is slot index per frame






Table A.3I.3.2-2 Fixed reference channel for receiver requirements (SCS 30 kHz, TDD, QPSK 1/3)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20

	
Subcarrier spacing configuration 
	
	1
	1
	1
	1

	Allocated resource blocks
	
	11
	12
	12
	12

	Subcarriers per resource block
	
	12
	12
	12
	12

	Allocated slots per Frame
	
	11
	11
	11
	11

	MCS Index
	
	4
	4
	4
	4

	MCS Table for TBS determination
	64QAM

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	

	  For Slots 0,1,2 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,19}
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {3,…,19}
	Bits
	736
	808
	808
	808

	Transport block CRC
	Bits
	16
	16
	16
	16

	LDPC base graph
	
	2
	2
	2
	2

	Number of Code Blocks per Slot
	
	
	
	
	

	  For Slots 0,1,2 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,19}
	CBs
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {3,…,19}
	CBs
	1
	1
	1
	1

	Binary Channel Bits per Slot
	
	
	
	
	

	  For Slots 0,1,2 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,19}
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {3,…,19}
	Bits
	2376
	2592
	2592
	2592

	Max. Throughput averaged over 1 frame
	Mbps
	0.810
	0.889
	0.889
	0.889

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3:	SS/PBCH block is transmitted in slot #0 of each frame
NOTE 4:	Slot i is slot index per frame
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Table A.3I.3.3-1 Fixed reference channel for maximum input level receiver requirements (SCS 15 kHz, TDD, 64QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20

	Subcarrier spacing
	kHz
	15
	15
	15
	15

	
Subcarrier spacing configuration 
	
	0
	0
	0
	0

	Allocated resource blocks
	
	20
	20
	20
	20

	Subcarriers per resource block
	
	12
	12
	12
	12

	Allocated slots per Frame
	
	4
	4
	4
	4

	MCS Index
	
	24
	24
	24
	24

	MCS Table for TBS determination 
	
	64QAM

	Modulation
	
	64 QAM
	64 QAM
	64 QAM
	64 QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	

	  For Slots 0,1,3,4,8,9
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,5,6,7
	Bits
	9736
	9736
	9736
	9736

	Transport block CRC
	Bits
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	

	  For Slots 0,1,3,4,8,9
	CBs
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,5,6,7
	CBs
	2
	2
	2
	2

	Binary Channel Bits per Slot
	
	
	
	
	

	  For Slots 0,1,3,4,8,9
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,5,6,7
	Bits
	12960
	12960
	12960
	12960

	Max. Throughput averaged over 1 frame
	Mbps
	3.894
	3.894
	3.894
	3.894

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3:	SS/PBCH block is transmitted in slot 0 of each frame
NOTE 4:	Slot i is slot index per frame




Table A.3I.3.3-2 Fixed reference channel for maximum input level receiver requirements (SCS 30 kHz, TDD, 64QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20

	
Subcarrier spacing configuration 
	
	1
	1
	1
	1

	Allocated resource blocks
	
	10
	10
	10
	10

	Subcarriers per resource block
	
	12
	12
	12
	12

	Allocated slots per Frame
	
	11
	11
	11
	11

	MCS Index
	
	24
	24
	24
	24

	MCS Table for TBS determination
	64QAM

	Modulation
	
	64 QAM
	64 QAM
	64 QAM
	64 QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	

	  For Slots 0,1,2 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,19}
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {3,…,19}
	Bits
	4864
	4864
	4864
	4864

	Transport block CRC
	Bits
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	

	  For Slots 0,1,2 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,19}
	CBs
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {3,…,19}
	CBs
	1
	1
	1
	1

	Binary Channel Bits per Slot
	
	
	
	
	

	  For Slots 0,1,2 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,19}
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {3,…,19}
	Bits
	6480
	6480
	6480
	6480

	Max. Throughput averaged over 1 frame
	Mbps
	5.350
	5.350
	5.350
	5.350

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3:	SS/PBCH block is transmitted in slot #0 of each frame
NOTE 4:	Slot i is slot index per frame







A.4	CSI reference measurement channels
<End Of Changes>
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