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This is a pCR to the TR 45.820 to introduce changes as defined in GP-150571.
Three editorial revisions are made and highlighted in green. 
First Change

7.2.2.3.2
Downlink common control channel


	
	
	

	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


The Physical Downlink Control Channel (PDCCH) carries control messages such as downlink assignment messages, uplink assignment messages, uplink ack/nack and paging information.  The PDCCH occupies the 24 slots immediately after PBCH slots as shown in Figure 7.2.2.3-1.
The frequency resource allocated to the PDCCH is divided into a number of coverage classes for different coupling losses. An empty tone is inserted between two coverage classes. The allocation of PDCCH resource to different coverage classes is illustrated in Figure 7.2.2.3.2-1.
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Figure 7.2.2.3.2-1 Illustration of PDCCH resource segmentation for different coverage classes.
The messages are independently encoded. The MCS design of PDCCH allows for 72-bit pay load regardless of path loss, see Table 7.2.2.3.2-1.
Table 7.2.2.3.2-1 List of MCSs used by different PDCCH coverage classes.
	Coverage Class
	1
	2
	3
	4
	5

	MCS
	16QAM rate-1/2
	QPSK rate-3/4
	BPSK rate-1/2
	BPSK rate-1/8
	BPSK rate-1/24


A typical resource segmentation of PDCCH is provided in Table 7.2.2.3.2-2.

Table 7.2.2.3.2-2 A PDCCH resource segmentation.

	Coverage class
	No. of tones
	No. of slots
	Coding rate
	Modulation
	Total No. of Tones
	Total No. of Messages per frame
	Tx power/tone

(dBm)

	5
	6
	24
	1/24
	BPSK
	-18
	3
	27

	4
	4
	12
	1/8
	BPSK
	16
	8
	24

	3
	2
	6
	1/2
	BPSK
	16
	32
	23

	2
	2
	2
	3/4
	QPSK
	14
	84
	23

	1
	2
	1
	1/2
	16QAM
	2
	24
	21


A total of 8 PDCCH configuration formats, each with different tone allocations and hence different number of messages among coverage classes, are allowed and indicated by the PDCCH configuration bits carried in primary system information, see Sec.7.2.3.4.2. 

Other PDCCH tone allocation formats among coverage classes are F.F.S.

Second Change

7.2.2.3.4
Physical downlink shared channel




	
	
	

	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	



The Physical Downlink Shared Channel (PDSCH) carries downlink data packets.
The transmit format of a data packet over PDSCH is identified by its MCS and resource block size (RBS). A resource block is the physical resource assigned for the transmission of a data packet. It consists of an even number of contiguous PDSCH time slots. For each coverage class as defined by PDCCH, up to 32 resource block size (RBS) and MCS pair can be defined to support different packet sizes as well as different coupling loss and power allocation levels. 

A total of 5 physical-layer packet sizes are supported by PDSCH, they are 25 bytes, 50 bytes, 75 bytes, 100 bytes, and 125 bytes including CRC.

Below, the PDSCH MCS and RBS pairs defined for coverage classes 1 to 5 are listed in Tables 7.2.2.3.4-1 to 7.2.2.3.4-5, respectively. 

Table 7.2.2.3.4-1. PDSCH MCS and RBS for coverage class 1.

	MCS & RBS Index
	MCS

(Mod.-Rate)
	RBS

(Tone×Slot)
	Bytes
	MCS & RBS Index
	MCS

(Mod.-Rate)
	RBS

(Tone×Slot)
	Bytes

	0
	16QAM-0.5682
	1×40
	125
	8
	16QAM-0.5208
	8×2
	50

	1
	16QAM-0.5682
	1×32
	100
	9
	16QAM-0.5208
	4×2
	25

	2
	16QAM-0.5682
	1×24
	75
	10
	16QAM-0.5208
	10×4
	125

	3
	16QAM-0.5682
	1×16
	50
	11
	16QAM-0.5208
	8×4
	100

	4
	16QAM-0.5682
	1×8
	25
	12
	16QAM-0.5208
	6×4
	75

	5
	16QAM-0.5208
	20×2
	125
	13
	16QAM-0.5208
	4×4
	50

	6
	16QAM-0.5208
	16×2
	100
	14
	16QAM-0.5208
	2×4
	25

	7
	16QAM-0.5208
	12×2
	75
	-
	
	
	


Table 7.2.2.3.4-2 PDSCH MCS and RBS for coverage class 2.

	MCS & RBS Index
	MCS

(Mod.-Rate)
	RBS

(Tone×Slot)
	Bytes
	MCS & RBS Index
	MCS

(Mod-Rate)
	RBS

(Tone×Slot)
	Bytes

	0
	QPSK-0.5208
	8×10
	125
	8
	16QAM-0.4545
	1×50
	125

	1
	QPSK-0.5208
	8×8
	100
	9
	16QAM-0.4545
	1×40
	100

	2
	QPSK-0.5208
	8×6
	75
	10
	16QAM-0.4545
	1×30
	75

	3
	QPSK-0.5208
	8×4
	50
	11
	16QAM-0.4545
	1×20
	50

	4
	QPSK-0.5208
	8×2
	25
	12
	16QAM-0.4545
	1×10
	25

	5
	QPSK-0.6944
	2×30
	125
	13
	16QAM-0.5208
	2×20
	125

	6
	QPSK-0.6944
	2×24
	100
	14
	16QAM-0.5208
	2×16
	100

	7
	QPSK-0.6944
	2×18
	75
	15
	16QAM-0.5208
	2×12
	75

	8
	QPSK-0.6944
	2×12
	50
	18
	16QAM-0.5208
	2x8
	50

	9
	QPSK-0.6944
	2×6
	25
	19
	16QAM-0.5208
	2x4
	25


Table 7.2.2.3.4-3 PDSCH MCS and RBS for coverage class 3.

	MCS& RBS Index
	MCS

(Mod.-Rate)
	RBS

(Tone×Slot)
	Bytes
	MCS & RBS Index
	MCS

(Mod.-Rate)
	RBS

(Tone×Slot)
	Bytes

	0
	BPSK-0.4630
	2×90
	125
	10
	QPSK-0.4167
	2×50
	125

	1
	BPSK-0.4630
	2×72
	100
	11
	QPSK-0.4167
	2×40
	100

	2
	BPSK-0.4630
	2×54
	75
	12
	QPSK-0.4167
	2×30
	75

	3
	BPSK-0.4630
	2×36
	50
	13
	QPSK-0.4167
	2×20
	50

	4
	BPSK-0.4630
	2×18
	25
	14
	QPSK-0.4167
	2×10
	25

	5
	BPSK-0.6944
	4×30
	125
	15
	QPSK-0.6944
	2×30
	125

	6
	BPSK-0.6944
	4×24
	100
	16
	QPSK-0.6944
	2×24
	100

	7
	BPSK-0.6944
	4×18
	75
	17
	QPSK-0.6944
	2×18
	75

	8
	BPSK-0.6944
	4×12
	50
	18
	QPSK-0.6944
	2×12
	50

	9
	BPSK-0.6944
	4×6
	25
	19
	QPSK-0.6944
	2×6
	25


Table 7.2.2.3.4-4 PDSCH MCS and RBS for coverage class 4.

	MCS & RBS Index
	MCS

(Mod.-Rate)
	RBS

(Tone×Slot)
	Bytes
	MCS & RBS Index
	MCS

(Mod.-Rate)
	RBS

(Tone×Slot)
	Bytes

	0
	BPSK-0.3247
	1×280
	125
	10
	BPSK-0.2976
	4×70
	125

	1
	BPSK-0.3247
	1×224
	100
	11
	BPSK-0.2976
	4×56
	100

	2
	BPSK-0.3247
	1×168
	75
	12
	BPSK-0.2976
	4×42
	75

	3
	BPSK-0.3247
	1×112
	50
	13
	BPSK-0.2976
	4×28
	50

	4
	BPSK-0.3247
	1×56
	25
	14
	BPSK-0.2976
	4×14
	25

	5
	BPSK-0.3205
	2×130
	125
	15
	BPSK-0.4630
	2×90
	125

	6
	BPSK-0.3205
	2×104
	100
	16
	BPSK-0.4630
	2×72
	100

	7
	BPSK-0.3205
	2×78
	75
	17
	BPSK-0.4630
	2×54
	75

	8
	BPSK-0.3205
	2×52
	50
	18
	BPSK-0.4630
	2×36
	50

	9
	BPSK-0.3205
	2×26
	25
	19
	BPSK-0.4630
	2×18
	25


Table 7.2.2.3.4-5 PDSCH MCS and RBS for coverage class 5.

	MCS & RBS Index
	MCS

(Mod.-Rate)
	RBS

(Tone×Slot)
	Bytes
	MCS & RBS Index
	MCS

(Mod.-Rate)
	RBS

(Tone×Slot)
	Bytes

	0
	BPSK-1/24
	4×500
	125
	10
	BPSK-0.1042
	2×400
	125

	1
	BPSK-1/24
	4×400
	100
	11
	BPSK-0.1042
	2×320
	100

	2
	BPSK-1/24
	4×300
	75
	12
	BPSK-0.1042
	2×240
	75

	3
	BPSK-1/24
	4×200
	50
	13
	BPSK-0.1042
	2×160
	50

	4
	BPSK-1/24
	4×100
	25
	14
	BPSK-0.1042
	2×80
	25

	5
	BPSK-1/12
	2×500
	125
	15
	BPSK-0.1653
	1×550
	125

	6
	BPSK-1/12
	2×400
	100
	16
	BPSK-0.1653
	1×440
	100

	7
	BPSK-1/12
	2×300
	75
	17
	BPSK-0.1653
	1×330
	75

	8
	BPSK-1/12
	2×200
	50
	18
	BPSK-0.1653
	1×220
	50

	9
	BPSK-1/12
	2×100
	25
	19
	BPSK-0.1653
	1×110
	25



7.2.2.4.2
Physical uplink shared channel

The Physical Uplink Shared Channel (PUSCH) carries uplink data packets. 

	
	
	

	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	



For PUSCH, the transmit format of a data packet is identified by a 3-tuple consisting of MCS, resource block size (RBS), and power reduction relative to the maximal transmit power, 23 dBm, in addition to the power reduction signaled in its associated assignment message. 

A resource block for PUSCH consists of an even number of slots. For each coverage class as defined by PDCCH, up to 32 transmission formats can be defined to support different packet sizes and coupling losses. 

A total of 6 physical-layer packet sizes are supported in the uplink, they are 25 bytes, 50 bytes, 75 bytes, 100 bytes, 125 bytes, and 150 bytes including CRC.

Below, the PUSCH MCS, RBS, and power reduction (PR) defined for coverage classes 1 to 5 are listed in Tables 7.2.2.4.2-1 to 7.2.2.4.2-5, respectively. 

Table 7.2.2.4.2-1 PUSCH MCS, RBS, and Power Reduction for coverage class 1.

	Index
	MCS

(Mod.-Rate)
	RBS

(T×S)
	PR

(dB)
	Bytes
	Index
	MCS

(Mod.-Rate)
	RBS

(T×S)
	PR (dB)
	Bytes

	0
	QPSK-0.5208
	8×12
	10
	150
	10
	(8,8)TPSK-0.6944
	8×24
	12
	150

	1
	QPSK-0.5208
	8×10
	10
	125
	11
	(8,8)TPSK-0.6944
	8×20
	12
	125

	2
	QPSK-0.5208
	8×8
	10
	100
	12
	(8,8)TPSK-0.6944
	8×16
	12
	100

	3
	QPSK-0.5208
	8×6
	10
	75
	13
	(8,8)TPSK-0.6944
	8×12
	12
	75

	4
	QPSK-0.5208
	8×4
	10
	50
	14
	(8,8)TPSK-0.6944
	8×8
	12
	50

	5
	QPSK-0.5208
	8×2
	10
	25
	15
	(8,8)TPSK-0.6944
	8×4
	12
	25


Table 7.2.2.4.2-2 PUSCH MCS, RBS, and Power Reduction for coverage class 2.

	Index
	MCS

(Mod.-Rate)
	RBS

(T×S)
	PR

(dB)
	Bytes
	Index
	MCS

(Mod.-Rate)
	RBS

(T×S)
	PR (dB)
	Bytes

	0
	QPSK-0.5208
	4×24
	8
	150
	9
	QPSK-0.5208
	8×6
	6
	75

	1
	QPSK-0.5208
	4×20
	8
	125
	10
	QPSK-0.5208
	8×4
	6
	50

	2
	QPSK-0.5208
	4×16
	8
	100
	11
	QPSK-0.5208
	8×2
	6
	25

	3
	QPSK-0.5208
	4×12
	8
	75
	12
	(8,8)TPSK-0.6944
	8×24
	8
	150

	4
	QPSK-0.5208
	4×8
	8
	50
	13
	(8,8)TPSK-0.6944
	8×20
	8
	125

	5
	QPSK-0.5208
	4×4
	8
	25
	14
	(8,8)TPSK-0.6944
	8×16
	8
	100

	6
	QPSK-0.5208
	8×12
	6
	150
	15
	(8,8)TPSK-0.6944
	8×12
	8
	75

	7
	QPSK-0.5208
	8×10
	6
	125
	16
	(8,8)TPSK-0.6944
	8×8
	8
	50

	8
	QPSK-0.5208
	8×8
	6
	100
	17
	(8,8)TPSK-0.6944
	8×4
	8
	25


Table 7.2.2.4.2-3 PUSCH MCS, RBS, and Power Reduction for coverage class 3.

	Index
	MCS

(Mod.-Rate)
	RBS

(T×S)
	PR

(dB)
	Bytes
	Index
	MCS

(Mod.-Rate)
	RBS

(T×S)
	PR (dB)
	Bytes

	0
	QPSK-0.7576
	1×24
	0
	50
	10
	(8,8)TPSK-0.6944
	8×16
	0
	100

	1
	QPSK-0.7576
	1×12
	0
	25
	11
	(8,8)TPSK-0.6944
	8×12
	0
	75

	2
	(4,4)TPSK-0.6944
	4×36
	0
	150
	12
	(8,8)TPSK-0.6944
	8×8
	0
	50

	3
	(4,4)TPSK-0.6944
	4×30
	0
	125
	13
	(8,8)TPSK-0.6944
	8×4
	0
	25

	4
	(4,4)TPSK-0.6944
	4×24
	0
	100
	14
	QPSK-0.5208
	4×24
	5
	150

	5
	(4,4)TPSK-0.6944
	4×18
	0
	75
	15
	QPSK-0.5208
	4×20
	5
	125

	6
	(4,4)TPSK-0.6944
	4×12
	0
	50
	16
	QPSK-0.5208
	4×16
	5
	100

	7
	(4,4)TPSK-0.6944
	4×6
	0
	25
	17
	QPSK-0.5208
	4×12
	5
	75

	8
	(8,8)TPSK-0.6944
	8×24
	0
	150
	18
	QPSK-0.5208
	4×8
	5
	50

	9
	(8,8)TPSK-0.6944
	8×20
	0
	125
	19
	QPSK-0.5208
	4×4
	5
	25


Table 7.2.2.4.2-4 PUSCH MCS, RBS, and Power Reduction for coverage class 4.

	Index
	MCS

(Mod.-Rate)
	RBS

(T×S)
	PR

(dB)
	Bytes
	Index
	MCS

(Mod.-Rate)
	RBS

(T×S)
	PR (dB)
	Bytes

	0
	(2,2)TPSK-0.3247
	2×52
	0
	50
	16
	(2,2)TPSK-0.6944
	2×72
	0
	150

	1
	(2,2)TPSK-0.3247
	2×26
	0
	25
	17
	(2,2)TPSK-0.6944
	2×60
	0
	125

	2
	QPSK-0.3247
	1×56
	0
	50
	18
	(2,2)TPSK-0.6944
	2×48
	0
	100

	3
	QPSK-0.3247
	1×28
	0
	25
	19
	(2,2)TPSK-0.6944
	2×36
	0
	75

	4
	QPSK-0.4545
	1×120
	0
	150
	20
	(2,2)TPSK-0.6944
	2×24
	0
	50

	5
	QPSK-0.4545
	1×100
	0
	125
	21
	(2,2)TPSK-0.6944
	2×12
	0
	25

	6
	QPSK-0.4545
	1×80
	0
	100
	22
	(4,4)TPSK-0.4630
	4×54
	0
	150

	7
	QPSK-0.4545
	1×60
	0
	75
	23
	(4,4)TPSK-0.4529
	4×46
	0
	125

	8
	QPSK-0.4545
	1×40
	0
	50
	24
	(4,4)TPSK-0.4630
	4×36
	0
	100

	9
	QPSK-0.4545
	1×20
	0
	25
	25
	(4,4)TPSK-0.4464
	4×28
	0
	75

	10
	QPSK-0.6494
	1×84
	0
	150
	26
	(4,4)TPSK-0.4630
	4×18
	0
	50

	11
	QPSK-0.6494
	1×70
	0
	125
	27
	(4,4)TPSK-0.4167
	4×10
	0
	25

	12
	QPSK-0.6494
	1×56
	0
	100
	28
	QPSK-0.7576
	1×72
	0
	150

	13
	QPSK-0.6494
	1×42
	0
	75
	29
	QPSK-0.7576
	1×60
	0
	125

	14
	QPSK-0.6494
	1×28
	0
	50
	30
	QPSK-0.7576
	1×48
	0
	100

	15
	QPSK-0.6494
	1×14
	0
	25
	31
	QPSK-0.7576
	1×36
	0
	75


Table 7.2.2.4.2-5 PUSCH MCS, RBS, and Power Reduction for coverage class 5.

	Index
	MCS

(Mod.-Rate)
	RBS

(T×S)
	PR

(dB)
	Bytes
	Index
	MCS

(Mod.-Rate)
	RBS

(T×S)
	PR (dB)
	Bytes

	0
	BPSK-0.1684
	1×648
	0
	150
	16
	BPSK-0.3247
	1×112
	0
	50

	1
	BPSK-0.1684
	1×540
	0
	125
	17
	BPSK-0.3247
	1×56
	0
	25

	2
	BPSK-0.1684
	1×432
	0
	100
	18
	BPSK-0.5051
	1×216
	0
	150

	3
	BPSK-0.1684
	1×354
	0
	75
	19
	BPSK-0.5051
	1×180
	0
	125

	4
	BPSK-0.1684
	1×216
	0
	50
	20
	BPSK-0.5051
	1×144
	0
	100

	5
	BPSK-0.1684
	1×108
	0
	25
	21
	BPSK-0.5051
	1×108
	0
	75

	6
	BPSK-0.2525
	1×432
	0
	150
	22
	BPSK-0.5051
	1×72
	0
	50

	7
	BPSK-0.2525
	1×360
	0
	125
	23
	BPSK-0.5051
	1×36
	0
	25

	8
	BPSK-0.2525
	1×288
	0
	100
	24
	(2,2)TPSK-0.3205
	2×156
	0
	150

	9
	BPSK-0.2525
	1×216
	0
	75
	25
	(2,2)TPSK-0.3205
	2×130
	0
	125

	10
	BPSK-0.2525
	1×144
	0
	50
	26
	(2,2)TPSK-0.3205
	2×104
	0
	100

	11
	BPSK-0.2525
	1×72
	0
	25
	27
	(2,2)TPSK-0.3205
	2×78
	0
	75

	12
	BPSK-0.3247
	1×56
	0
	150
	28
	QPSK-0.3247
	1×168
	0
	150

	13
	BPSK-0.3247
	1×280
	0
	125
	29
	QPSK-0.3247
	1×140
	0
	125

	14
	BPSK-0.3247
	1×224
	0
	100
	30
	QPSK-0.3247
	1×112
	0
	100

	15
	BPSK-0.3247
	1×168
	0
	75
	31
	QPSK-0.3247
	1×84
	0
	75



Third Change





End of Changes
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