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1
Introduction
In the current UE demodulation simulation assumptions, the number of OFDM symbols for control part (PCFICH, PHICH, and PDCCH) is set to 2. However, there would be some problems due to insufficient resources for PDCCH in case the channel bandwidth is smaller than 10 MHz. This contribution addresses this issue and proposes modification of the simulation assumptions.
2 Discussion

Currently, test parameters in the reference system configurations are being discussed in RAN5 [1]. These test parameters must be realistic values in order to ensure that UEs would behave correctly in real network. In this discussion, it was proposed that the default value of “phich-Resource” in MIB should be “one” according to [1]. The rationale for this default value is that the number of PHICH resources should be comparable to the number of UL resource blocks. 

However, it was found that such default parameters would incur some contradictions with the current RAN4 assumptions. Table 1, 2, 3, 4, 5 and 6 present the number of CCEs that can be allocated to PDCCHs for 1.4, 3, 5, 10, 15 and 20 MHz channel BW, respectively. From these tables, we can see that the number of CCEs for PDCCH might be insufficient in some scenarios, such as 1.4 MHz, 3 MHz and 5 MHz (coloured by red), when the number of OFDM symbols is set to 2. It should noted that the number of CCEs might be sufficient in the 5 MHz channel BW case because it would be larger than the number of CCEs for PDCCH format 3. However, we feel that “3” OFDM symbols for control part would be more realistic than “2” because PDCCHs are used for not only DL grant but also UL grant and TPC command. 

Therefore, we propose to modify the number of OFDM symbols for control part in case the channel BW is smaller than 10 MHz. The proposed modifications are shown below:

· 1.4 MHz Channel BW: Number of OFDM symbols for PDCCH = 4 (CFI = 3)

· 3 MHz Channel BW: Number of OFDM symbols for PDCCH = 3 (CFI = 3)

· 5 MHz Channel BW: Number of OFDM symbols for PDCCH = 3 (CFI = 3)

Further details of the modification are discussed in the next section. presented It is noted that the impact of this modification would be small from a RAN4 simulation load point of view, because most of test cases are defined in the 10 MHz channel BW. 
Table 1 Channel BW = 1.4 MHz

	
	CFI
	1
	2
	3
	Note

	(1)
	Number of OFDM symbols
	2
	3
	4
	

	(2)
	Number of total REGs
	30
	48
	66
	

	(3)
	Number of REGs for PCFICH
	4
	4
	4
	

	(4)
	Number of PHICH groups
	1
	1
	1
	Derived from Ng = 1

	(5)
	Number of REGs for PHICH groups
	3
	3
	3
	= (4)*3

	(6)
	Number of REGs for PDCCH
	23
	41
	59
	= (2) – (3) – (5)

	(7)
	Number of CCEs for PDCCH
	2
	4
	6
	= floor((6)/9)


Table 2 Channel BW = 3 MHz

	
	CFI
	1
	2
	3
	Note

	(1)
	Number of OFDM symbols
	1
	2
	3
	

	(2)
	Number of total REGs
	30
	75
	120
	

	(3)
	Number of REGs for PCFICH
	4
	4
	4
	

	(4)
	Number of PHICH groups
	2
	2
	2
	Derived from Ng = 1

	(5)
	Number of REGs for PHICH groups
	6
	6
	6
	= (4)*3

	(6)
	Number of REGs for PDCCH
	20
	65
	110
	= (2) – (3) – (5)

	(7)
	Number of CCEs for PDCCH
	2
	7
	12
	= floor((6)/9)


Table 3 Channel BW = 5 MHz

	
	CFI
	1
	2
	3
	Note

	(1)
	Number of OFDM symbols
	1
	2
	3
	

	(2)
	Number of total REGs
	50
	125
	200
	

	(3)
	Number of REGs for PCFICH
	4
	4
	4
	

	(4)
	Number of PHICH groups
	4
	4
	4
	Derived from Ng = 1

	(5)
	Number of REGs for PHICH groups
	12
	12
	12
	= (4)*3

	(6)
	Number of REGs for PDCCH
	34
	109
	184
	= (2) – (3) – (5)

	(7)
	Number of CCEs for PDCCH
	3
	12
	20
	= floor((6)/9)


Table 4 Channel BW = 10 MHz

	
	CFI
	1
	2
	3
	Note

	(1)
	Number of OFDM symbols
	1
	2
	3
	

	(2)
	Number of total REGs
	100
	250
	400
	

	(3)
	Number of REGs for PCFICH
	4
	4
	4
	

	(4)
	Number of PHICH groups
	7
	7
	7
	Derived from Ng = 1

	(5)
	Number of REGs for PHICH groups
	21
	21
	21
	= (4)*3

	(6)
	Number of REGs for PDCCH
	75
	225
	375
	= (2) – (3) – (5)

	(7)
	Number of CCEs for PDCCH
	8
	25
	41
	= floor((6)/9)


Table 5 Channel BW = 15 MHz

	
	CFI
	1
	2
	3
	Note

	(1)
	Number of OFDM symbols
	1
	2
	3
	

	(2)
	Number of total REGs
	150
	375
	600
	

	(3)
	Number of REGs for PCFICH
	4
	4
	4
	

	(4)
	Number of PHICH groups
	10
	10
	10
	Derived from Ng = 1

	(5)
	Number of REGs for PHICH groups
	30
	30
	30
	= (4)*3

	(6)
	Number of REGs for PDCCH
	116
	341
	566
	= (2) – (3) – (5)

	(7)
	Number of CCEs for PDCCH
	12
	37
	62
	= floor((6)/9)


Table 6 Channel BW = 20 MHz

	
	CFI
	1
	2
	3
	Note

	(1)
	Number of OFDM symbols
	1
	2
	3
	

	(2)
	Number of total REGs
	200
	500
	800
	

	(3)
	Number of REGs for PCFICH
	4
	4
	4
	

	(4)
	Number of PHICH groups
	13
	13
	13
	Derived from Ng = 1

	(5)
	Number of REGs for PHICH groups
	39
	39
	39
	= (4)*3

	(6)
	Number of REGs for PDCCH
	157
	457
	757
	= (2) – (3) – (5)

	(7)
	Number of CCEs for PDCCH
	17
	50
	84
	= floor((6)/9)


3 Modification of FRC parameters

3.1 Reference measurement channel for receiver characteristics
Table 7 presents proposed modification in the reference measurement channels for receiver characteristics. The original parameters are derived from the agreed CR [2]. It should be noted that payload size has not changed although the number of the physical channels has decreased. It is caused by the restrictions of available payload size, which is defined in section 7.1.7, TS 36.213 [3]. It implies that we need to re-simulate the performance in the reference sensitivity requirements.
Table 7 “Table A.3.2-1 Fixed Reference Channel for Receiver Requirements (FDD)” in TS 36.101
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	10
	10

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

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

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	408
	1320
	2216
	4392
	6712
	8760

	  For Sub-Frame 5
	Bits
	320
	1064
	1800
	4392
	6712
	8760

	  For Sub-Frame 0
	Bits
	152
	872
	1800
	4392
	6712
	8760

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per subframe
	
	1
	1
	1
	1
	2
	2

	Code block CRC size
	Bits
	0
	0
	0
	0
	24
	24

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1368
	3780
	6300
	13800
	20700
	27600

	  For Sub-Frame 5
	Bits
	1080
	3492
	6012
	13512
	20412
	27312

	  For Sub-Frame 0
	Bits
	528
	2940
	5460
	12960
	19860
	26760

	Max. Throughput averaged over 1 frame
	kbps
	373.6
	1249.6
	2132.8
	4392
	6712
	8760

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 15 MHz channel BW. 3 symbols allocated to PDCCH for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:
Reference signal, Synchronization signals and  PBCH allocated as per TS 36.211 [4]

Note 3:
The RLC should be configured to Unacknowledged Mode




3.2 Reference channels for UE demodulation
Table 8 presents proposed modification in the reference channels for UE demodulation (coloured by yellow). It can be seen that some problems have been caused by the reduction of the physical channel bits. The coding rate in sub frame 0 is 0.9 and 1.15 in R.0 and R.4, respectively (coloured by green). The reason for this problem is that the payload size could not be reduced due to the restriction of the modulation scheme and the payload size, if we keep the modulation scheme (See Table 7.1.7.1-1 and Table 7.1.7.2.1-1 in TS 36.213). To solve the problems, some solutions are discussed below:
Table 8 Reference channels for UE demodulation
	Ref.
Ch.
	TX
ports
	Alloc.
	MCS
	SF
	FDD
	TDD

	
	
	
	
	
	Nbits
	TBS
(A)
	#CB
	CR
	Peak rate
	Nbits
	TBS
(A)
	#CB
	CR
	Peak rate

	R.0
	1
	1PRB 1.4 MHz
	16QAM 1/2
	0
	176
	136
	1
	0.9
	195 kbps
	320
	136
	1
	0.50
	125 kbps

	
	
	
	
	5
	360
	152
	1
	0.49
	
	504
	232
	1
	0.51
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	408
	176
	1
	0.49
	

	
	
	
	
	Others
	456
	208
	1
	0.51
	
	552
	264
	1
	0.52
	

	R.1
	1
	1PRB
10/20 MHz
	16QAM 1/2
	0
	552
	264
	1
	0.52
	264 kbps
	552
	264
	1
	0.52
	147 kbps

	
	
	
	
	5
	552
	264
	1
	0.52
	
	552
	264
	1
	0.52
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	456
	208
	1
	0.51
	

	
	
	
	
	others
	552
	264
	1
	0.52
	
	552
	264
	1
	0.52
	

	R.2
	1
	Full
10 MHz
	QPSK
1/3
	0
	12960
	4392
	1
	0.34
	4.39 Mbps
	13104
	4392
	1
	0.34
	2.48 Mbps

	
	
	
	
	5
	13512
	4392
	1
	0.33
	
	13656
	4392
	1
	0.32
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	11256
	3624
	1
	0.32
	

	
	
	
	
	others
	13800
	4392
	1
	0.32
	
	13800
	4392
	1
	0.32
	

	R.3
	1
	Full
10 MHz
	16QAM
1/2
	0
	25920
	12960
	3
	0.50
	13.9 Mbps
	26208
	12960
	3
	0.50
	7.82 Mbps

	
	
	
	
	5
	27024
	12960
	3
	0.48
	
	27312
	14112
	3
	0.52
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	22512
	11448
	2
	0.51
	

	
	
	
	
	others
	27600
	14112
	3
	0.51
	
	27600
	14112
	3
	0.51
	

	R.4
	1
	Full
1.4 MHz
	64QAM
3/4
	0
	1584
	1800
	1
	1.15
	2.80 Mbps
	2880
	2152
	1
	0.76
	1.87 Mbps

	
	
	
	
	5
	3240
	2344
	1
	0.73
	
	4536
	3496
	1
	0.78
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	3672
	2792
	1
	0.77
	

	
	
	
	
	others
	4104
	2984
	1
	0.73
	
	4968
	3752
	1
	0.76
	

	R.5
	1
	Full
3 MHz
	64QAM
3/4
	0
	8820
	6456
	2
	0.73
	8.25 Mbps
	10332
	7480
	2
	0.73
	4.99 Mbps

	
	
	
	
	5
	10476
	7992
	2
	0.77
	
	11988
	9144
	2
	0.76
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	9828
	7480
	2
	0.76
	

	
	
	
	
	others
	11340
	8504
	2
	0.75
	
	12420
	9144
	2
	0.74
	

	R.6
	1
	Full
5 MHz
	64QAM
3/4
	0
	16380
	12576
	3
	0.77
	13.9 Mbps
	18612
	14112
	3
	0.76
	8.51 Mbps

	
	
	
	
	5
	18036
	13536
	3
	0.75
	
	20268
	15264
	3
	0.75
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	16668
	12576
	3
	0.76
	

	
	
	
	
	others
	18900
	14112
	3
	0.75
	
	20700
	15264
	3
	0.74
	

	R.7
	1
	Full
10 MHz
	64QAM
3/4
	0
	38880
	28336
	5
	0.73
	30.4 Mbps
	39312
	30576
	5
	0.78
	17.3 Mbps

	
	
	
	
	5
	40536
	30576
	5
	0.75
	
	40968
	30576
	5
	0.75
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	33768
	25456
	5
	0.75
	

	
	
	
	
	others
	41400
	30576
	5
	0.74
	
	41400
	30576
	5
	0.74
	

	R.8
	1
	Full
15 MHz
	64QAM
3/4
	0
	59580
	45352
	8
	0.76
	46.6 Mbps
	60012
	45352
	8
	0.76
	26.2 Mbps

	
	
	
	
	5
	61236
	45352
	8
	0.74
	
	61668
	46888
	8
	0.76
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	50868
	37888
	7
	0.75
	

	
	
	
	
	others
	62100
	46888
	8
	0.76
	
	62100
	46888
	8
	0.76
	

	R.9
	1
	Full
20 MHz
	64QAM
3/4
	0
	80280
	61664
	11
	0.77
	61.7 Mbps
	80712
	61664
	11
	0.76
	34.9 Mbps

	
	
	
	
	5
	81936
	61664
	11
	0.75
	
	82368
	61664
	11
	0.75
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	67968
	51024
	9
	0.75
	

	
	
	
	
	others
	82800
	61664
	11
	0.75
	
	82800
	61664
	11
	0.75
	

	R.10
	2
	Full
10 MHz
	QPSK
1/3
	0
	12384
	4392
	1
	0.36
	4.39 Mbps
	12528
	4392
	1
	0.35
	2.48 Mbps

	
	
	
	
	5
	12912
	4392
	1
	0.34
	
	13056
	4392
	1
	0.34
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	10656
	3624
	1
	0.34
	

	
	
	
	
	others
	13200
	4392
	1
	0.33
	
	13200
	4392
	1
	0.33
	

	R.11
	2
	Full
10 MHz
	16QAM
1/2
	0
	24768
	12960
	3
	0.52
	13.0 Mbps
	25056
	12960
	3
	0.52
	7.17 Mbps

	
	
	
	
	5
	25824
	12960
	3
	0.50
	
	26112
	12960
	3
	0.50
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	21312
	9912
	2
	0.47
	

	
	
	
	
	others
	26400
	12960
	3
	0.49
	
	26400
	12960
	3
	0.49
	

	R.12
	4
	Full
1.4 MHz
	QPSK
1/3
	0
	480
	152
	1
	0.37
	374
kbps
	912
	248
	1
	0.30
	230

kbps

	
	
	
	
	5
	960
	320
	1
	0.36
	
	1392
	408
	1
	0.31
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	1104
	320
	1
	0.31
	

	
	
	
	
	Others
	1248
	408
	1
	0.35
	
	1536
	504
	1
	0.34
	

	R.13
	4
	Full
10 MHz
	QPSK
1/3
	0
	12032
	3624
	1
	0.30
	4.32
Mbps
	12176
	4392
	1
	0.36
	2.48
Mbps

	
	
	
	
	5
	12512
	4392
	1
	0.35
	
	12656
	4392
	1
	0.35
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	10256
	3624
	1
	0.36
	

	
	
	
	
	others
	12800
	4392
	1
	0.35
	
	12800
	4392
	1
	0.35
	

	R.14
	4
	Full
10 MHz
	16QAM
1/2
	0
	24064
	11448
	2
	0.48
	12.8

Mbps
	24352
	11448
	2
	0.47
	7.02
Mbps

	
	
	
	
	5
	25024
	12960
	3
	0.52
	
	25312
	12960
	3
	0.51
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	20512
	9912
	2
	0.48
	

	
	
	
	
	others
	25600
	12960
	3
	0.51
	
	25600
	12960
	3
	0.51
	


NOTE: the payload sizes and data rates are given per code word

3.2.1 Solutions in “R.0”
The purpose of these scenarios is to verify the single PRB SIMO performance at lower band edge in small channel bandwidth options. Therefore, it would be reasonable to change the channel bandwidth to 3 MHz. The proposed modification is listed in Table 9.
Table 9
	Ref.
Ch.
	TX
ports
	Alloc.
	MCS
	SF
	FDD
	TDD

	
	
	
	
	
	Nbits
	TBS
(A)
	#CB
	CR
	Peak rate
	Nbits
	TBS
(A)
	#CB
	CR
	Peak rate

	R.0
	1
	1PRB 3 MHz
	16QAM 1/2
	0
	504
	232
	1
	0.51
	232 kbps
	320
	136
	1
	0.50
	125 kbps

	
	
	
	
	5
	504
	232
	1
	0.51
	
	504
	232
	1
	0.51
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	408
	176
	1
	0.49
	

	
	
	
	
	Others
	504
	232
	1
	0.51
	
	552
	264
	1
	0.52
	


3.2.2 Solutions in “R.4”
The purpose of these scenarios is to verify the SIMO performance at channel bandwidths other than 10 MHz. It means that changing the channel bandwidth options would not be appropriate. One of the solutions is to change MCS to “QPSK, 1/3” or “16QAM, 1/2.” The details of such modification are presented in Table 10. It seems that “16QAM, 1/2” still has problems in sub frame 0. Therefore, we propose to use “QPSK, 1/3” for R.4. 
	Ref.
Ch.
	TX
ports
	Alloc.
	MCS
	SF
	FDD
	TDD

	
	
	
	
	
	Nbits
	TBS
(A)
	#CB
	CR
	Peak rate
	Nbits
	TBS
(A)
	#CB
	CR
	Peak rate

	R.4
	1
	Full
1.4 MHz
	QPSK
1/3
	0
	528
	152
	1
	0.33
	0.374 Mbps
	2880
	2152
	1
	0.76
	1.87 Mbps

	
	
	
	
	5
	1080
	320
	1
	0.32
	
	4536
	3496
	1
	0.78
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	3672
	2792
	1
	0.77
	

	
	
	
	
	others
	1368
	408
	1
	0.32
	
	4968
	3752
	1
	0.76
	

	R.4
	1
	Full
1.4 MHz
	16QAM
1/2
	0
	1056
	936
	1
	0.91
	1.28 Mbps
	2880
	2152
	1
	0.76
	1.87 Mbps

	
	
	
	
	5
	2160
	1032
	1
	0.49
	
	4536
	3496
	1
	0.78
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	3672
	2792
	1
	0.77
	

	
	
	
	
	others
	2736
	1352
	1
	0.50
	
	4968
	3752
	1
	0.76
	


4 Conclusions

This contribution proposed that the number of OFDM symbols for control part should be modified because the resource elements for PDCCH would be insufficient in some scenarios. The proposed modifications are shown below:

· 1.4 MHz Channel BW: Number of OFDM symbols for PDCCH = 4 (CFI = 3)

· 3 MHz Channel BW: Number of OFDM symbols for PDCCH = 3)

· 5 MHz Channel BW: Number of OFDM symbols for PDCCH = 3 (CFI = 3)

The details of the proposed modifications on FRCs are provided in Annex A and B.
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Annex A. A.3.2 Reference measurement channel for receiver characteristics
Tables A.3.2-1 and A.3.2-2 are applicable for measurements on the Receiver Characteristics (clause 7) [with the exception of sub-clause 7.4 (Maximum input level)].
Tables A.3.2-1 and A.3.2-2 also apply for the modulated interferer used in Clauses 7.5, 7.6 and 7.8 with test specific bandwidths. 

Table A.3.2-1 Fixed Reference Channel for Receiver Requirements (FDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	10
	10

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

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

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	408
	1320
	2216
	4392
	6712
	8760

	  For Sub-Frame 5
	Bits
	320
	1064
	1800
	4392
	6712
	8760

	  For Sub-Frame 0
	Bits
	152
	872
	1800
	4392
	6712
	8760

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per subframe
	
	1
	1
	1
	1
	2
	2

	Code block CRC size
	Bits
	0
	0
	0
	0
	24
	24

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1368
	3780
	6300
	13800
	20700
	27600

	  For Sub-Frame 5
	Bits
	1080
	3492
	6012
	13512
	20412
	27312

	  For Sub-Frame 0
	Bits
	528
	2940
	5460
	12960
	19860
	26760

	Max. Throughput averaged over 1 frame
	kbps
	373.6
	1249.6
	2132.8
	4392
	6712
	8760

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 15 MHz channel BW. 3 symbols allocated to PDCCH for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:
Reference signal, Synchronization signals and  PBCH allocated as per TS 36.211 [4]

Note 3:
The RLC should be configured to Unacknowledged Mode




Annex B. Reference channels for UE demodulation:

	Ref.
Ch.
	TX
ports
	Alloc.
	MCS
	SF
	FDD
	TDD

	
	
	
	
	
	Nbits
	TBS
(A)
	#CB
	CR
	Peak rate
	Nbits
	TBS
(A)
	#CB
	CR
	Peak rate

	R.0
	1
	1PRB 3 MHz
	16QAM 1/2
	0
	504
	232
	1
	0.51
	232 kbps
	320
	136
	1
	0.50
	125 kbps

	
	
	
	
	5
	504
	232
	1
	0.51
	
	504
	232
	1
	0.51
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	408
	176
	1
	0.49
	

	
	
	
	
	Others
	504
	232
	1
	0.51
	
	552
	264
	1
	0.52
	

	R.1
	1
	1PRB
10/20 MHz
	16QAM 1/2
	0
	552
	264
	1
	0.52
	264 kbps
	552
	264
	1
	0.52
	147 kbps

	
	
	
	
	5
	552
	264
	1
	0.52
	
	552
	264
	1
	0.52
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	456
	208
	1
	0.51
	

	
	
	
	
	others
	552
	264
	1
	0.52
	
	552
	264
	1
	0.52
	

	R.2
	1
	Full
10 MHz
	QPSK
1/3
	0
	12960
	4392
	1
	0.34
	4.39 Mbps
	13104
	4392
	1
	0.34
	2.48 Mbps

	
	
	
	
	5
	13512
	4392
	1
	0.33
	
	13656
	4392
	1
	0.32
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	11256
	3624
	1
	0.32
	

	
	
	
	
	others
	13800
	4392
	1
	0.32
	
	13800
	4392
	1
	0.32
	

	R.3
	1
	Full
10 MHz
	16QAM
1/2
	0
	25920
	12960
	3
	0.50
	13.9 Mbps
	26208
	12960
	3
	0.50
	7.82 Mbps

	
	
	
	
	5
	27024
	12960
	3
	0.48
	
	27312
	14112
	3
	0.52
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	22512
	11448
	2
	0.51
	

	
	
	
	
	others
	27600
	14112
	3
	0.51
	
	27600
	14112
	3
	0.51
	

	R.4
	1
	Full
1.4 MHz
	QPSK
1/3
	0
	528
	152
	1
	0.33
	0.374 Mbps
	2880
	2152
	1
	0.76
	1.87 Mbps

	
	
	
	
	5
	1080
	320
	1
	0.32
	
	4536
	3496
	1
	0.78
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	3672
	2792
	1
	0.77
	

	
	
	
	
	others
	1368
	408
	1
	0.32
	
	4968
	3752
	1
	0.76
	

	R.5
	1
	Full
3 MHz
	64QAM
3/4
	0
	8820
	6456
	2
	0.73
	8.25Mbps
	10332
	7480
	2
	0.73
	4.99 Mbps

	
	
	
	
	5
	10476
	7992
	2
	0.76
	
	11988
	9144
	2
	0.76
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	9828
	7480
	2
	0.76
	

	
	
	
	
	others
	11340
	8504
	2
	0.75
	
	12420
	9144
	2
	0.74
	

	R.6
	1
	Full
5 MHz
	64QAM
3/4
	0
	16380
	12576
	3
	0.77
	13.9 Mbps
	18612
	14112
	3
	0.76
	8.51 Mbps

	
	
	
	
	5
	18036
	13536
	3
	0.75
	
	20268
	15264
	3
	0.75
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	16668
	12576
	3
	0.76
	

	
	
	
	
	others
	18900
	14112
	3
	0.75
	
	20700
	15264
	3
	0.74
	

	R.7
	1
	Full
10 MHz
	64QAM
3/4
	0
	38880
	28336
	5
	0.73
	30.4 Mbps
	39312
	30576
	5
	0.78
	17.3 Mbps

	
	
	
	
	5
	40536
	30576
	5
	0.75
	
	40968
	30576
	5
	0.75
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	33768
	25456
	5
	0.75
	

	
	
	
	
	others
	41400
	30576
	5
	0.74
	
	41400
	30576
	5
	0.74
	

	R.8
	1
	Full
15 MHz
	64QAM
3/4
	0
	59580
	45352
	8
	0.76
	46.6 Mbps
	60012
	45352
	8
	0.76
	26.2 Mbps

	
	
	
	
	5
	61236
	45352
	8
	0.74
	
	61668
	46888
	8
	0.76
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	50868
	37888
	7
	0.75
	

	
	
	
	
	others
	62100
	46888
	8
	0.76
	
	62100
	46888
	8
	0.76
	

	R.9
	1
	Full
20 MHz
	64QAM
3/4
	0
	80280
	61664
	11
	0.77
	61.7 Mbps
	80712
	61664
	11
	0.76
	34.9 Mbps

	
	
	
	
	5
	81936
	61664
	11
	0.75
	
	82368
	61664
	11
	0.75
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	67968
	51024
	9
	0.75
	

	
	
	
	
	others
	82800
	61664
	11
	0.75
	
	82800
	61664
	11
	0.75
	

	R.10
	2
	Full
10 MHz
	QPSK
1/3
	0
	12384
	4392
	1
	0.36
	4.39 Mbps
	12528
	4392
	1
	0.35
	2.48 Mbps

	
	
	
	
	5
	12912
	4392
	1
	0.34
	
	13056
	4392
	1
	0.34
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	10656
	3624
	1
	0.34
	

	
	
	
	
	others
	13200
	4392
	1
	0.33
	
	13200
	4392
	1
	0.33
	

	R.11
	2
	Full
10 MHz
	16QAM
1/2
	0
	24768
	12960
	3
	0.52
	13.0 Mbps
	25056
	12960
	3
	0.52
	7.17 Mbps

	
	
	
	
	5
	25824
	12960
	3
	0.50
	
	26112
	12960
	3
	0.50
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	21312
	9912
	2
	0.47
	

	
	
	
	
	others
	26400
	12960
	3
	0.49
	
	26400
	12960
	3
	0.49
	

	R.12
	4
	Full
1.4 MHz
	QPSK
1/3
	0
	480
	152
	1
	0.37
	374
kbps
	912
	248
	1
	0.30
	230

kbps

	
	
	
	
	5
	960
	320
	1
	0.36
	
	1392
	408
	1
	0.31
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	1104
	320
	1
	0.31
	

	
	
	
	
	others
	1248
	408
	1
	0.35
	
	1536
	504
	1
	0.34
	

	R.13
	4
	Full
10 MHz
	QPSK
1/3
	0
	12032
	3624
	1
	0.30
	4.32
Mbps
	12176
	4392
	1
	0.36
	2.48
Mbps

	
	
	
	
	5
	12512
	4392
	1
	0.35
	
	12656
	4392
	1
	0.35
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	10256
	3624
	1
	0.36
	

	
	
	
	
	others
	12800
	4392
	1
	0.35
	
	12800
	4392
	1
	0.35
	

	R.14
	4
	Full
10 MHz
	16QAM
1/2
	0
	24064
	11448
	2
	0.48
	12.8

Mbps
	24352
	11448
	2
	0.47
	7.02
Mbps

	
	
	
	
	5
	25024
	12960
	3
	0.52
	
	25312
	12960
	3
	0.51
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	20512
	9912
	2
	0.48
	

	
	
	
	
	others
	25600
	12960
	3
	0.51
	
	25600
	12960
	3
	0.51
	


NOTE: the payload sizes and data rates are given per code word

