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Introduction
This contribution provides the text proposal to TS 36.181 for reference measurement channels.

Discussion 
In the last meeting, RAN4 agreed to align the FRC numbering across NR BS demodulation specifications [1]. 
Although the agreements in [1] were on NR BS FRC numbering, we think the concepts should be applied to E-UTRA BS/SAN FRC numbering. 
The points to be adopted are below:
· Align the FRC numbering and the corresponding annex numbers in the specifications among E-UTRA BS and SAN demodulation specifications
· For FRCs not used in the specification, add notes in the annex to inform the FRCs not used in the specifications
Based on the policies above, text proposal for the annex on reference measurement was prepared. FRCs are copied from E-UTRA BS core specifications [2], As FRC numbers are not aligned among BS core/conformance specifications [2], [3] and SAN core specification [4], we plan to provide CRs to correct them based on the concept in [1].
In annex A.1 and A.2, we added a note to inform some of FRCs are not used in this specification. 
Annex A.14 and A.15 should be ok as it is because all FRCs in those annexes are used in this specification.
In other annexes, big square brackets are added. The square brackets will be removed and the FRCs are kept as they are or the text to indicate FRCs in the annex are not used in this specification. 
Conclusions 
Based on the above discussion, the following proposal was formulated: 

Proposal 1: Approve the attached TP to TS 36.181. 
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Reference measurement channel
The parameters for the reference measurement channels are specified in clause A.1 for E-UTRA reference sensitivity and in-channel selectivity and in clause A.2 for dynamic range.
A schematic overview of the encoding process for the E-UTRA reference measurement channels is provided in Figure A-1.
E-UTRA receiver requirements in the present document are defined with a throughput stated relative to the Maximum throughput of the FRC. The Maximum throughput for an FRC equals the Payload size * the Number of uplink subframes per second. For FDD, 1000 uplink sub-frames per second are used.
The parameters for the reference measurement channels are specified in clause A.14 for NB-IoT reference sensitivity and in clause A.15 for dynamic range.
A schematic overview of the encoding process for the NB-IoT reference measurement channels is provided in Figure A-2.
NB-IoT receiver requirements in the present document are defined with a throughput stated relative to the Maximum throughput of the FRC. The Maximum throughput for an FRC equals the Payload size / (Number of Resource Unit * time to send one Resource Unit).


Figure A-1. Schematic overview of the encoding process


Figure A-2. Schematic overview of the encoding process for NB-IoT
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Note:	Fixed reference channels A1-2, A1-3, and A1-5 to A1-9 are not used in this specification.
The parameters for the reference measurement channels are specified in Table A.1-1 for reference sensitivity and in-channel selectivity.
Table A.1-1 FRC parameters for reference sensitivity and in-channel selectivity
	Reference channel
	A1-1
	A1-2
	A1-3
	A1-4
	A1-5
	A1-6
	A1-7
	A1-8
	A1-9

	Allocated resource blocks
	6
	15
	25
	3
	9
	12
	24
	101
	102

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	600
	1544
	2216
	256
	936
	1224
	2088
	1032
	1032

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

	Code block CRC size (bits)
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Number of code blocks - C
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Coded block size including 12bits trellis termination (bits)
	1884
	4716
	6732
	852
	2892
	3756
	6348
	3180
	3180

	Total number of bits per sub-frame
	1728
	4320
	7200
	864
	2592
	3456
	6912
	2880
	2880

	Total symbols per sub-frame
	864
	2160
	3600
	432
	1296
	1728
	3456
	1440
	1440

	NOTE 1:	For reference channel A1-8, the allocated RB's are uniformly spaced over the channel bandwidth at RB index N, N+5, N+10, ..., N+45 where N = {0, 1, 2, 3, 4}.
NOTE 2:	For reference channel A1-9, the allocated RB's are uniformly spaced over the channel bandwidth at RB index N, N+10, N+20, ..., N+90 where N = {0, 1, 2, … 9}.
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Note:	Fixed reference channels A2-2 to A2-5 are not used in this specification.
The parameters for the reference measurement channels are specified in Table A.2-1 for dynamic range.
Table A.2-1 FRC parameters for dynamic range
	Reference channel
	A2-1
	A2-2
	A2-3
	A2-4
	A2-5

	Allocated resource blocks
	6
	15
	25
	101
	102

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate
	2/3
	2/3
	2/3
	2/3
	2/3

	Payload size (bits)
	2344
	5992
	9912
	4008
	4008

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	24
	0
	0

	Number of code blocks - C
	1
	1
	2
	1
	1

	Coded block size including 12bits trellis termination (bits)
	7116
	18060
	14988
	12108
	12108

	Total number of bits per sub-frame
	3456
	8640
	14400
	5760
	5760

	Total symbols per sub-frame
	864
	2160
	3600
	1440
	1440

	NOTE 1:	For reference channel A2-4, the allocated RB's are uniformly spaced over the channel bandwidth at RB index N, N+5, N+10, ..., N+45 where N = {0, 1, 2, 3, 4}.
NOTE 2:	For reference channel A2-5, the allocated RB's are uniformly spaced over the channel bandwidth at RB index N, N+10, N+20, ..., N+90 where N = {0, 1, 2, … 9}.
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[
Table A.3-1 FRC parameters for performance requirements (QPSK 1/3)
	Reference channel
	A3-1
	A3-2
	A3-3
	A3-4
	A3-5
	A3-6
	A3-7

	Allocated resource blocks
	1
	6
	15
	25
	50
	75
	100

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	104
	600
	1544
	2216
	5160
	6712
	10296

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

	Code block CRC size (bits)
	0
	0
	0
	0
	0
	24
	24

	Number of code blocks – C
	1
	1
	1
	1
	1
	2
	2

	Coded block size including 12bits trellis termination (bits)
	396
	1884
	4716
	6732
	15564
	10188
	15564

	Total number of bits per sub-frame
	288
	1728
	4320
	7200
	14400
	21600
	28800

	Total symbols per sub-frame
	144
	864
	2160
	3600
	7200
	10800
	14400
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[
Table A.4-1 FRC parameters for performance requirements (16QAM 3/4)
	Reference channel
	A4-1
	A4-2
	A4-3
	A4-4
	A4-5
	A4-6
	A4-7
	A4-8

	Allocated resource blocks
	1
	1
	6
	15
	25
	50
	75
	100

	DFT-OFDM Symbols per subframe
	12
	10
	12
	12
	12
	12
	12
	12

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

	Code rate
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Payload size (bits)
	408
	376
	2600
	6456
	10680
	21384
	32856
	43816

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

	Code block CRC size (bits)
	0
	0
	0
	24
	24
	24
	24
	24

	Number of code blocks - C
	1
	1
	1
	2
	2
	4
	6
	8

	Coded block size including 12bits trellis termination (bits)
	1308
	1212
	7884
	9804
	16140
	16140
	16524
	16524

	Total number of bits per sub-frame
	576
	480
	3456
	8640
	14400
	28800
	43200
	57600

	Total symbols per sub-frame
	144
	120
	864
	2160
	3600
	7200
	10800
	14400
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[
Table A.5-1 FRC parameters for performance requirements (64QAM 5/6)
	Reference channel
	A5-1
	A5-2
	A5-3
	A5-4
	A5-5
	A5-6
	A5-7

	Allocated resource blocks
	1
	6
	15
	25
	50
	75
	100

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12
	12
	12

	Modulation
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Code rate
	5/6
	5/6
	5/6
	5/6
	5/6
	5/6
	5/6

	Payload size (bits)
	712
	4392
	11064
	18336
	36696
	55056
	75376

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

	Code block CRC size (bits)
	0
	0
	24
	24
	24
	24
	24

	Number of code blocks - C
	1
	1
	2
	3
	6
	9
	13

	Coded block size including 12bits trellis termination (bits)
	2220
	13260
	16716
	18444
	18444
	18444
	17484

	Total number of bits per sub-frame
	864
	5184
	12960
	21600
	43200
	64800
	86400

	Total symbols per sub-frame
	144
	864
	2160
	3600
	7200
	10800
	14400
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Table A.6-1 Test preambles for Normal Mode
	Burst format
	Ncs
	Logical sequence index
	v

	0
	13
	22
	32

	1
	167
	22
	2

	2
	167
	22
	0

	3
	0
	22
	0

	4
	10
	0
	0



Table A.6-2 Test preambles for High speed Mode restricted set type A
	Burst format
	Ncs
	Logical sequence index
	v

	0
	15
	384
	0

	1
	202
	384
	0

	2
	202
	384
	0

	3
	237
	384
	0



Table A.6-3 Test preambles for coverage enhancement
	Burst format
	Ncs
	Logical sequence index
	v

	0
	13
	22
	32

	1
	167
	22
	2

	2
	167
	22
	0

	3
	0
	22
	0



Table A.6-4 Test preambles for High speed Mode restricted set type B
	Burst format
	Ncs
	Logical sequence index
	v

	0
	15
	30
	30

	1
	100
	168
	20

	2
	118
	204
	10

	3
	137
	264
	0
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[
Table A.7-1 FRC parameters for UL timing adjustment (Scenario 1)
	Reference channel
	A7-1
	A7-2
	A7-3
	A7-4
	A7-5
	A7-6

	Allocated resource blocks
	3
	6
	12
	25
	25
	25

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12
	12

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

	Code rate
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Payload size (bits)
	1288
	2600
	5160
	10680
	10680
	10680

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

	Code block CRC size (bits)
	0
	0
	0
	24
	24
	24

	Number of code blocks - C
	1
	1
	1
	2
	2
	2

	Coded block size including 12bits trellis termination (bits)
	3948
	7884
	15564
	16140
	16140
	16140

	Total number of bits per sub-frame
	1728
	3456
	6912
	14400
	14400
	14400

	Total symbols per sub-frame
	432
	864
	1728
	3600
	3600
	3600

	SRS bandwidth configuration (See TS 36.211, 5.5.3) (Note 1)
	7
	5
	3
	2
	5
	2

	SRS-Bandwidth b (See TS 36.211, 5.5.3) (Note 1, 2)
	0
	0
	0
	0
	0
	1

	NOTE 1. The transmission of SRS is optional
NOTE 2. PUSCH resource blocks shall be included in SRS resource blocks
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[
Table A.8-1 FRC parameters for UL timing adjustment (Scenario 2)
	Reference channel
	A8-1
	A8-2
	A8-3
	A8-4
	A8-5
	A8-6

	Allocated resource blocks
	3
	6
	12
	25
	25
	25

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	256
	600
	1224
	2216
	2216
	2216

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

	Code block CRC size (bits)
	0
	0
	0
	0
	0
	0

	Number of code blocks - C
	1
	1
	1
	1
	1
	1

	Coded block size including 12bits trellis termination (bits)
	852
	1884
	3756
	6732
	6732
	6732

	Total number of bits per sub-frame
	864
	1728
	3456
	7200
	7200
	7200

	Total symbols per sub-frame
	432
	864
	1728
	3600
	3600
	3600

	SRS bandwidth configuration (See TS 36.211, 5.5.3) (Note 1)
	7
	5
	3
	2
	5
	2

	SRS-Bandwidth b (See TS 36.211, 5.5.3) (Note 1, 2)
	0
	0
	0
	0
	0
	1

	NOTE 1. The transmission of SRS is optional
NOTE 2. PUSCH resource blocks shall be included in SRS resource blocks
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Table A.9-1 Test parameters for multi user PUCCH case
	
	Resource index for
PUCCH formats 1/1a/1b


	Relative power
[dB]
	Relative timing
[ns]

	Tested signal
	2
	-
	-

	Interferer 1
	1
	0
	0

	Interferer 2
	7
	-3
	

	Interferer 3
	14
	3
	

	


NOTE1:	The following parameters shall be used ,  and .
NOTE2:	All above listed signals are transmitted on the same PUCCH resource block, with different PUCCH resource indices as presented above.
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Table A.10-1 Test parameters for PUCCH transmission on two antenna ports case
	PUCCH format
	Resource indices for two antenna ports

	Format 1a
	

,

	Format 2
	

,

	


NOTE1:	The following parameters shall be used , . For PUCCH format 1a,  is assumed.
NOTE2:	The signals transmitted on two antenna ports are in the same PUCCH resource block with different resource indices as presented above.
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[
Table A.11-1 FRC parameters for PUSCH with TTI bundling and enhanced HARQ pattern
	Reference channel
	A11-1

	Allocated resource blocks
	3

	DFT-OFDM Symbols per subframe
	12

	Modulation
	QPSK

	Code rate
	11/27*

	Payload size (bits)
	328

	Transport block CRC (bits)
	24

	Code block CRC size (bits)
	0

	Number of code blocks - C
	1

	Coded block size including 12bits trellis termination (bits)
	1068

	Total number of bits per sub-frame
	864

	Total symbols per sub-frame
	432

	Note *: code rate per TTI
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[
Table A.12-1 FRC parameters for performance requirements (QPSK 0.36)
	Reference channel
	A12-1
	A12-2
	A12-3
	A12-4
	A12-5
	A12-6

	Allocated resource blocks
	6
	15
	25
	50
	75
	100

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate
	0.36
	0.36 
	0.36 
	0.36 
	0.36 
	0.36 

	MCS index
	6
	6
	6
	6
	6
	6

	Payload size (bits)
	600
	1544
	2600
	5160
	7736
	10296

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

	Code block CRC size (bits)
	0
	0
	0
	0
	24
	24

	Number of code blocks - C
	1
	1
	1
	1
	2
	2

	Coded block size including 12bits trellis termination (bits)
	1884
	4716
	7884
	15564
	11724
	15564

	Total number of bits per sub-frame
	1728
	4320
	7200
	14400
	21600
	28800

	Total symbols per sub-frame
	864
	2160
	3600
	7200
	10800
	14400

	NOTE 1:	FRC A12-1, A12-2, A12-4, A12-6 are identical to A3-2, A3-3, A3-5, A3-7 respectively.
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Table A.13-1 FRC parameters for performance requirements (16QAM 1/2)
	Reference channel
	A13-1
	A13-2
	A13-3
	A13-4
	A13-5
	A13-6

	Allocated resource blocks
	6
	15
	25
	50
	75
	100

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12
	12

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

	Code rate
	0.51
	0. 50
	0.50
	0.49
	0.50
	0.49

	MCS index
	15
	15
	15
	15
	15
	15

	Payload size (bits)
	1736
	4264
	7224
	14112
	21384
	28336

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

	Code block CRC size (bits)
	0
	0
	24
	24
	24
	24

	Number of code blocks - C
	1
	1
	2
	3
	4
	5

	Coded block size including 12bits trellis termination (bits)
	5292
	12876
	10956
	14220
	16140
	17100

	Total number of bits per sub-frame
	3456
	8640
	14400
	28800
	43200
	57600

	Total symbols per sub-frame
	864
	2160
	3600
	7200
	10800
	14400
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The parameters for the reference measurement channels are specified in Table A.14-1 for reference sensitivity.
Table A.14-1 FRC parameters for reference sensitivity and in-channel selectivity
	Reference channel
	A14-1
	A14-2

	Sub-carrier spacing (kHz)
	15
	3.75

	Number of tone
	1
	1

	Diversity
	   No
	No

	Modulation
	π/2 BPSK
	π/2 BPSK

	Frequency offset
	0
	0

	Channel estimation length (ms) Note 1
	4
	16

	Number of NPUSCH repetition
	1
	1

	IMCS / TBS
	0 / 0
	0 / 0

	Payload size (bits)
	32
	32

	Allocated resource unit
	2
	2

	Code rate (target)
	1/3
	1/3

	Code rate (effective)
	0.29
	0.29

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	0
	0

	Number of code blocks - C
	1
	1

	Total number of bits per resource unit
	96
	96

	Total symbols per resource unit
	96
	96

	Tx time (ms)
	16
	64

	Note 1:	Channel estimation lengths are included in the table for information only.
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The parameters for the reference measurement channels are specified in Table A.15-1 for NB-IoT dynamic range.
Table A.15-1 FRC parameters for NB-IoT dynamic range
	Reference channel
	A15-1
	A15-2

	Sub carrier spacing (kHz)
	15
	3.75

	Number of tone 
	1
	1

	Modulation
	π/4 QPSK
	π/4 QPSK

	Diversity
	No
	No

	Frequency offset
	0
	0

	IMCS / ITBS
	7 / 7
	7 / 7

	Payload size (bits) 
	104
	104

	Allocated resource units
	1
	1

	Transport block CRC (bits) 
	24
	24

	Coding rate (target)
	2/3
	2/3

	Coding Rate
	0.67
	0.67

	Code block CRC size (bits)
	0
	0

	Number of code blocks – C
	1
	1

	Total symbols per resource unit
	96
	96

	Total number of bits per resource unit
	192
	192

	Tx time (ms)
	8
	32

	Frequency offset
	0
	0

	Channel estimation length (ms) Note 1
	4
	16

	Note 1:	Channel estimation lengths are included in the table for information only.
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A.16.1	One PRB
Table A.16.1-1: FRC parameters for NB-IoT NPUSCH format 1
	Reference channel
	A16-1
	A16-2
	A16-3
	A16-4
	A16-5
	A16-6

	Subcarrier spacing (kHz)
	3.75
	15
	15
	15
	15
	15

	Number of allocated subcarriers
	1
	1
	3
	6
	12
	12

	Diversity
	No
	No
	No
	No
	No
	No

	Modulation
	BPSK
	BPSK
	QPSK
	QPSK
	QPSK
	QPSK

	ITBS / IRU
	0 / 1
	0 / 1
	3 / 0
	7 / 0
	9 / 0
	5/4

	Payload size (bits)
	32
	32
	40
	104
	136
	424

	Allocated resource unit
	2
	2
	1
	1
	1
	5

	Code rate (target)
	1/3
	1/3
	1/3
	1/3
	2/3
	1/3

	Code rate (effective)

	0.29
	0.29
	0.22
	0.44
	0.56
	0.34

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

	Code block CRC size (bits)
	0
	0
	0
	0
	0
	0

	Number of code blocks - C
	1
	1
	1
	1
	1
	1

	Total number of bits per resource unit
	96
	96
	288
	288
	288
	1440

	Total symbols per resource unit
	96
	96
	144
	144
	144
	720

	Channel estimation length (ms) Note 1
	16
	4
	4
	4
	2 (when repetition = 2)
4 (when repetition > 2)
	4

	Note 1:	Channel estimation lengths are included in the table for information only.



Table A.16.1-2: FRC parameters for NB-IoT NPUSCH format 1 with 16QAM
	Reference channel
	A16-7

	Subcarrier spacing (kHz)
	15

	Number of allocated subcarriers
	12

	Diversity
	No

	Modulation
	 16QAM

	ITBS / IRU
	15 / 0

	Payload size (bits)
	280

	Allocated resource unit
	1

	Code rate (target)
	1/2

	Code rate (effective)

	0.528

	Transport block CRC (bits)
	24

	Code block CRC size (bits)
	0

	Number of code blocks - C
	1

	Total number of bits per resource unit
	576

	Total symbols per resource unit
	144

	Channel estimation length (ms) Note 1
	1

	Note 1: Channel estimation lengths are included in the table for information only
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Table A.17-1 FRC parameters for performance requirements (256QAM 5/6)
	Reference channel
	A17-1
	A17-2
	A17-3
	A17-4
	A17-5
	A17-6

	Allocated resource blocks
	6
	15
	25
	50
	75
	100

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12
	12

	Modulation
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM

	Code rate
	5/6
	5/6
	5/6
	5/6
	5/6
	5/6

	Payload size (bits)
	5544
	14112
	22920
	46888
	68808
	93800

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

	Code block CRC size (bits)
	0
	24
	24
	24
	24
	24

	Number of code blocks - C
	1
	3
	4
	8
	12
	16

	Coded block size including 12bits trellis termination (bits)
	16716
	14220
	17292
	17676
	17292
	17676

	Total number of bits per sub-frame
	6912
	17280
	28800
	57600
	86400
	115200

	Total symbols per sub-frame
	864
	2160
	3600
	7200
	10800
	14400
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Table A.18-1: FRC parameters for PUSCH transmission in UpPTS (16QAM 0.65)
	Reference channel
	A18-1
	A18-2
	A18-3
	A18-4
	A18-5
	A18-6

	Allocated resource blocks
	6
	15
	25
	50
	75
	100

	DFT-OFDM Symbols in UpPTS
	5
	5
	5
	5
	5
	5

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

	Code rate
	0.65
	0.65
	0.65
	0.65
	0.65
	0.65

	Payload size (bits) (Note 1)
	840
	2152
	3880
	7736
	12216
	15840

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

	Code block CRC size (bits)
	0
	0
	24
	24
	24
	24

	Number of code blocks - C
	1
	1
	1
	2
	2
	3

	Coded block size including 12bits trellis termination (bits)
	2604
	6540
	17724
	11724
	18516
	15948

	Total number of bits in UpPTS
	1440
	3600
	6000
	12000
	18000
	24000

	Total symbols in UpPTS
	360
	900
	1500
	3000
	4500
	6000

	
Note 1:	for special subframe configuration with more than 3 UpPTS SC-FDMA data symbols, the UE shall determine the TBS using .
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Table A.19-1: FRC parameters for PUSCH transmission in UpPTS (256QAM 0.69)
	Reference channel
	A19-1
	A19-2
	A19-3
	A19-4
	A19-5
	A19-6

	Allocated resource blocks
	6
	15
	25
	50
	75
	100

	DFT-OFDM Symbols in UpPTS
	5
	5
	5
	5
	5
	5

	Modulation
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM

	Code rate
	0.69
	0.69
	0.69
	0.69
	0.69
	0.69

	Payload size (bits)
	1864
	4584
	8248
	16416
	26416
	34008

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

	Code block CRC size (bits)
	0
	0
	24
	24
	24
	24

	Number of code blocks - C
	1
	1
	2
	3
	5
	6

	Coded block size including 12bits trellis termination (bits)
	5767
	13836
	12492
	16524
	15948
	17100

	Total number of bits in UpPTS
	2880
	7200
	12000
	24000
	36000
	48000

	Total symbols in UpPTS
	360
	900
	1500
	3000
	4500
	6000

	
Note 1:	for special subframe configuration with more than 3 UpPTS SC-FDMA data symbols, the UE shall determine the TBS using .


]
[bookmark: _Toc20997920][bookmark: _Toc29478599][bookmark: _Toc35933197][bookmark: _Toc35935485][bookmark: _Toc37163069][bookmark: _Toc37173397][bookmark: _Toc37173649][bookmark: _Toc44754205][bookmark: _Toc45825633][bookmark: _Toc45825885][bookmark: _Toc45826137][bookmark: _Toc45826389][bookmark: _Toc52466555][bookmark: _Toc66869540][bookmark: _Toc66872358][bookmark: _Toc75173515][bookmark: _Toc76497331][bookmark: _Toc82894132][bookmark: _Toc89684663][bookmark: _Toc98574804][bookmark: _Toc123307032][bookmark: _Toc123308177][bookmark: _Toc124187233]A.20 Fixed Reference Channels for PUSCH of Frame structure type 3
[
Table A.20-1: FRC parameters for performance requirements (QPSK 1/3)
	Reference channel
	A20-1

	Uplink resource allocation type
	3

	Allocated resource blocks
	50

	DFT-OFDM Symbols per subframe
	11

	Modulation
	QPSK

	Code rate
	1/3

	Payload size (bits)
	4392

	Transport block CRC (bits)
	24

	Code block CRC size (bits)
	0

	Number of code blocks – C
	1

	Coded block size including 12bits trellis termination (bits)
	13260

	Total number of bits per sub-frame with the PUSCH starting position at 25µs in symbol 0
	13200

	Total number of bits per sub-frame with the PUSCH starting position at symbol 0
	14400

	Total symbols per sub-frame with the PUSCH starting position at 25µs in symbol 0
	6600

	Total symbols per sub-frame with the PUSCH starting position at symbol 0
	7200

	NOTE1:	The PUSCH ending symbol for all scheduled subframes is the last symbol.



Table A.20-2 FRC parameters for performance requirements (16QAM 3/4)
	Reference channel
	A20-2

	Uplink resource allocation type
	3

	Allocated resource blocks
	50

	DFT-OFDM Symbols per subframe
	11

	Modulation
	16QAM

	Code rate
	¾

	Payload size (bits)
	19848

	Transport block CRC (bits)
	24

	Code block CRC size (bits)
	24

	Number of code blocks – C
	4

	Coded block size including 12bits trellis termination (bits)
	14988

	Total number of bits per the sub-frame with the PUSCH starting position at 25µs in symbol 0
	26400

	Total number of bits per the sub-frame with the PUSCH starting position at symbol 0
	28800

	Total symbols per the sub-frame with the PUSCH starting positon at 25µs in symbol 0
	6600

	Total symbols per the sub-frame with the PUSCH starting positon at symbol 0
	7200

	NOTE1:	The PUSCH ending symbol for all scheduled subframes is the last symbol.
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Table A.21-1 FRC parameters for performance requirements (QPSK 3/5)
	Reference channel
	A21-1
	A21-2
	A21-3
	A21-4
	A21-5
	A21-6

	Allocated resource blocks
	6
	15
	25
	50
	75
	100

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate
	0.61 
	0.62 
	0.61 
	0.61 
	0.60 
	0.61 

	MCS index
	10
	10
	10
	10
	10
	10

	Payload size (bits)
	1032
	2664
	4392
	8760
	12960
	17568

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

	Code block CRC size (bits)
	0
	0
	0
	24
	24
	24

	Number of code blocks - C
	1
	1
	1
	2
	3
	3

	Coded block size including 12bits trellis termination (bits)
	3180
	8076
	13260
	13260
	13068
	17676

	Total number of bits per sub-frame
	1728
	4320
	7200
	14400
	21600
	28800

	Total symbols per sub-frame
	864
	2160
	3600
	7200
	10800
	14400
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Table A.22-1 FRC parameters for performance requirements (64QAM 1/2)
	Reference channel
	A22-1
	A22-2
	A22-3
	A22-4

	Allocated resource blocks
	6
	15
	25
	50

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12

	Modulation
	64QAM
	64QAM
	64QAM
	64QAM

	Code rate
	0.51 
	0.50 
	0.50 
	0.50 

	MCS index
	21
	21
	21
	21

	Payload size (bits)
	2600
	6456
	10680
	21384

	Transport block CRC (bits)
	24
	24
	24
	24

	Code block CRC size (bits)
	0
	24
	24
	24

	Number of code blocks - C
	1
	2
	2
	4

	Coded block size including 12bits trellis termination (bits)
	7884
	9804
	16140
	16140

	Total number of bits per sub-frame
	5184
	12960
	21600
	43200

	Total symbols per sub-frame
	864
	2160
	3600
	7200


]
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[
The parameters for the reference measurement channels are specified in Table A.23-1 for reference sensitivity.
Table A.23-1 FRC parameters for reference sensitivity and in-channel selectivity
	Reference channel
	A23-1

	Diversity
	No

	Allocated resource blocks
	1

	Number of subcarriers
	2 out of 3

	DFT-OFDM Symbols per subframe
	12

	Modulation
	π/2 BPSK

	Code rate
	1/3

	MCS index
	0

	Payload size (bits)
	32

	Transport block CRC (bits)
	24

	Code block CRC size (bits)
	0

	Number of code blocks - C
	1

	Total number of bits per resource unit
	96*2

	Total symbols per resource unit
	96*2

	Frequency offset
	0

	Number of RUs
	1

	Tx time (ms)
	8
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Table A.24-1: FRC parameters for performance requirements (16QAM 3/4)
	Reference channel
	A24-1
	A24-2
	A24-3
	A24-4

	Allocated resource blocks
	24
	48
	72
	100

	DFT-OFDM Symbols per subframe
	1
	2
	1
	2
	1
	2
	1
	2

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate
	3/4
	3/4
	3/4
	3/4

	Payload size (bits)
	872
	1736
	1736
	3496
	2536
	5160
	3624
	7224

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

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

	Number of code blocks - C
	1
	1
	1
	1
	1
	1
	1
	2

	Coded block size including 12bits trellis termination (bits)
	2700
	5292
	5292
	10572
	7692
	15564
	10956
	10956

	Total number of bits per sub-frame
	1152
	2304
	2304
	4608
	3456
	6912
	4800
	9600

	Total symbols per sub-frame
	288
	576
	576
	1152
	864
	1728
	1200
	2400


]
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Table A.25-1: FRC parameters for performance requirements (subPRB transmission)
	Reference channel
	A25-1
	A25-2

	Diversity
	No
	No

	Allocated resource blocks
	1
	1

	Number of subcarriers
	2 out of 3
	2 out of 3

	DFT-OFDM Symbols per subframe
	12
	12

	Modulation
	π/2 BPSK
	π/2 BPSK

	Code rate
	1/3
	1/3

	MCS index
	0
	0

	Payload size (bits)
	32
	88

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	0
	0

	Number of code blocks - C
	1
	1

	Total number of bits per resource unit
	96*2
	96*2

	Total symbols per resource unit
	96*2
	96*2

	Frequency offset
	0
	0

	Number of RUs
	1
	2

	Tx time (ms)
	8
	16


]
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