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Proposed Text for the TR on Optimized Uplink Pilot Design and CBS Tables for NB M2M
1 Introduction

This document provides the text proposal on Optimized Uplink Pilot Design and CBS Tables for the NB M2M system. Detailed discussions and analysis on the proposed changes can be found in [1].
2 Proposed text for the TR
	First Change


7.1.2.1.2.13
Modulation and coding schemes (MCS)
As shown in Table 7.1.2-1, a total of 10 MCS indexes are supported for the PDSCH, providing PHY data rates ranging from 135 bps to 25.92 kbps. The quoted data rates take into account pilot overheads and are also scaled by 0.9 to allow for retransmissions arising from a 10% block error rate.

Spreading and repetitions are applied for the lower MCS indexes to achieve various coverage extension levels. DL MCS-0 is designed to target an MCL even higher than the 164 dB required by the Cellular IoT study. This assures robustness of the system against interference and also provides some further coverage extension capability. A combination of modulation, code rate, spreading and repetitions has been chosen for each MCS such that for a baseline CBS the required SNR for demodulation (and therefore the achieved coverage) is approximately evenly spaced between MCSs.

Table 7.1.2-1: Modulation and coding schemes for PDSCH

	DL MCS index
	Modulation
	Code rate
	Spreading
factor
	Repetition
factor
	PHY data rate (kbps)

	0
	π/2-BPSK
	½
	4
	8
	0.135

	1
	π/2-BPSK
	½
	4
	4
	0.27

	2
	π/2-BPSK
	½
	4
	2
	0.54

	3
	π/2-BPSK
	½
	4
	1
	1.08

	4
	π/2-BPSK
	½
	2
	1
	2.16

	5
	π/2-BPSK
	½
	1
	1
	4.32

	6
	π/4-QPSK
	½
	1
	1
	8.64

	7
	π/4-QPSK
	¾
	1
	1
	12.96

	8
	16-QAM
	½
	1
	1
	17.28

	9
	16-QAM
	¾
	1
	1
	25.92


There are 48 CBSs for DL MCS-0 to DL MCS-6, 43 CBSs for DL MCS-7, 32 CBSs for DL MCS-8, and 21 CBSs for DL MCS-9, each denoted by a CBS index as shown in Table 7.1.2-2 below.

Table 7.1.2-2: CBS for non-DCI burst type 1 and variable-length part of DCI burst
	
	

	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	DL MCS index
	DL CBS index

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	
	Burst length (ms)

	
	40
	80
	120
	160
	200
	240
	280
	320
	360
	400
	440
	480

	0-3
	48
	96
	144
	192
	240
	288
	336
	384
	432
	480
	528
	576

	DL MCS index
	DL CBS index

	
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23

	
	Burst length (ms)

	
	520
	560
	600
	640
	680
	720
	760
	800
	840
	880
	920
	960

	0-3
	624
	672
	720
	768
	816
	864
	912
	960
	1008
	1056
	1104
	1152

	DL MCS index
	DL CBS index

	
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35

	
	Burst length (ms)

	
	1000
	1040
	1080
	1120
	1160
	1200
	1240
	1280
	1320
	1360
	1400
	1440

	0-3
	1200
	1248
	1296
	1344
	1392
	1440
	1488
	1536
	1584
	1632
	1680
	1728

	DL MCS index
	DL CBS index

	
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47

	
	Burst length (ms)

	
	1480
	1520
	1560
	1600
	1640
	1680
	1720
	1760
	1800
	1840
	1880
	1920

	0-3
	1776
	1824
	1872
	1920
	1968
	2016
	2064
	2112
	2160
	2208
	2256
	2304

	DL MCS index
	DL CBS index

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	
	Burst length (ms)

	
	20
	40
	60
	80
	100
	120
	140
	160
	180
	200
	220
	240

	4
	48
	96
	144
	192
	240
	288
	336
	384
	432
	480
	528
	576

	DL MCS index
	DL CBS index

	
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23

	
	Burst length (ms)

	
	260
	280
	300
	320
	340
	360
	380
	400
	420
	440
	460
	480

	4
	624
	672
	720
	768
	816
	864
	912
	960
	1008
	1056
	1104
	1152

	DL MCS index
	DL CBS index

	
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35

	
	Burst length (ms)

	
	500
	520
	540
	560
	580
	600
	620
	640
	660
	680
	700
	720

	4
	1200
	1248
	1296
	1344
	1392
	1440
	1488
	1536
	1584
	1632
	1680
	1728

	DL MCS index
	DL CBS index

	
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47

	
	Burst length (ms)

	
	740
	760
	780
	800
	820
	840
	860
	880
	900
	920
	940
	960

	4
	1776
	1824
	1872
	1920
	1968
	2016
	2064
	2112
	2160
	2208
	2256
	2304

	DL MCS index
	DL CBS index

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	
	Burst length (ms)

	
	10
	20
	30
	40
	50
	60
	70
	80
	90
	100
	110
	120

	5
	48
	96
	144
	192
	240
	288
	336
	384
	432
	480
	528
	576

	6
	96
	192
	288
	384
	480
	576
	672
	768
	864
	960
	1056
	1152

	7
	144
	288
	432
	576
	720
	864
	1008
	1152
	1296
	1440
	1584
	1728

	8
	192
	384
	576
	768
	960
	1152
	1344
	1536
	1728
	1920
	2112
	2304

	9
	288
	576
	864
	1152
	1440
	1728
	2016
	2304
	2592
	2880
	3168
	3456

	DL MCS index
	DL CBS index

	
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23

	
	Burst length (ms)

	
	130
	140
	150
	160
	170
	180
	190
	200
	210
	220
	230
	240

	5
	624
	672
	720
	768
	816
	864
	912
	960
	1008
	1056
	1104
	1152

	6
	1248
	1344
	1440
	1536
	1632
	1728
	1824
	1920
	2016
	2112
	2208
	2304

	7
	1872
	2016
	2160
	2304
	2448
	2592
	2736
	2880
	3024
	3168
	3312
	3456

	8
	2496
	2688
	2880
	3072
	3264
	3456
	3648
	3840
	4032
	4224
	4416
	4608

	9
	3744
	4032
	4320
	4608
	4896
	5184
	5472
	5760
	6048
	/
	/
	/

	DL MCS index
	DL CBS index

	
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35

	
	Burst length (ms)

	
	250
	260
	270
	280
	290
	300
	310
	320
	330
	340
	350
	360

	5
	1200
	1248
	1296
	1344
	1392
	1440
	1488
	1536
	1584
	1632
	1680
	1728

	6
	2400
	2496
	2592
	2688
	2784
	2880
	2976
	3072
	3168
	3264
	3360
	3456

	7
	3600
	3744
	3888
	4032
	4176
	4320
	4464
	4608
	4752
	4896
	5040
	5184

	8
	4800
	4992
	5184
	5376
	5568
	5760
	5952
	6144
	/
	/
	/
	/

	DL MCS index
	DL CBS index

	
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47

	
	Burst length (ms)

	
	370
	380
	390
	400
	410
	420
	430
	440
	450
	460
	470
	480

	5
	1776
	1824
	1872
	1920
	1968
	2016
	2064
	2112
	2160
	2208
	2256
	2304

	6
	3552
	3648
	3744
	3840
	3936
	4032
	4128
	4224
	4320
	4416
	4512
	4608

	7
	5328
	5472
	5616
	5760
	5904
	6048
	6192
	/
	/
	/
	/
	/


For the fixed-length part of the DCI burst, the CBSs for each MCS are listed in Table 7.1.2-2 below. The differences arise from the addition of a preamble to the fixed-length part of the DCI burst, which is not present in any other type of burst (see subclause 7.1.2.1.1.3 for more details on the design of DCI burst).

Table 7.1.2-3: CBS for the fixed-length part of DCI burst

	DL MCS index
	0-5
	6
	7
	8
	9

	CBS (bit)
	136
	272
	408
	544
	816


For each broadcast information block on PBSCH or EPBCH, the modulation, code rate, spreading factor and repetition factor are all fixed, as defined in Table 7.1.2-4 and Table 7.1.2-5.

Table 7.1.2-4: Modulation and coding scheme for PBSCH

	Modulation
	Code rate
	Spreading factor
	Repetition factor

	π/2-DBPSK
	½
	8
	8


Table 7.1.2-5: Modulation and coding scheme for EPBCH

	Modulation
	Code rate
	Spreading factor
	Repetition factor

	π/2-DBPSK
	½
	8
	8


For PBSCH, the CBS of the broadcast information block 1 is 156 bits.

For EPBCH, the CBS of broadcast information blocks 2, 3, and 4 are 176, 176 and 116 bits, respectively.
	Second Change


7.1.2.1.1.2
Time structure
The uplink time structure and the definition of slot, frame, superframe and hyperframe are the same as for the downlink.
7.1.2.1.1.3
Burst structure
There is only one type of burst in the uplink:
1)
Non-DCI burst type 2. This burst is transmitted on PUSCH and is used to carry random access messages as well as data and signalling information for higher layers. It has a duration of an integral number of slots, each containing 37.5*B symbols (where B is the channel bonding factor). 
Random access messages can share the same PUSCH with data and signalling information. In this case every burst in the uplink is scheduled by a DCI burst in the downlink, and the parameter N2 of a non-DCI burst type 2 is indicated in the scheduling information contained in the DCI burst.

It is also possible to configure some periodically repeated slots on one or more PUSCHs to be dedicated for random access messages. For these resources the UE does not need to wait for a DCI burst before transmitting a random access message on the PUSCH, and the parameter N2 of the burst containing the random access message is determined according to the MCS chosen for that message.

The structure of the non-DCI burst type 2 is shown in Figure 7.1.3-3. Pilot symbols are inserted at regular intervals into the stream of data symbols. For BPSK, QPSK and 8-PSK modulations, 2 pilots are inserted for every 8 data symbols. For GMSK modulation, 4 pilots are inserted for every 11 data symbols; this allows the outer pilot symbols in each group to be discarded as they are impacted by ISI due to the GMSK shaping filter.
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Figure 7.1.3-3.  Non-DCI burst type 2
Depending on the intended coverage level, a burst may be repeated a number of times when being transmitted.
	Third Change


7.1.3.1.2.9
Modulation and coding schemes (MCS)
As shown in Table 7.1.3-1, a total of 12 Class-A MCSs are supported for the PUSCH, providing PHY data rates ranging from 56.3 bps to 43.2 kbps. These data rates take into account pilot overheads and are also scaled by 0.9 to allow for retransmissions arising from an assumed 10% block error rate.

Only repetition is used to extend coverage for the uplink because spreading is more vulnerable to frequency offsets and Doppler given the lower channel bandwidth that is used on the uplink compared with the downlink. Channel bonding is used for the higher MCS indexes to achieve higher data rates in good radio conditions. It may be beneficial for cost/complexity reasons to define x8 channel bonding as an optional feature for UEs.
Similarly to the downlink, UL MCS-0 and UL MCS-1 for Class-A are included in order to target an MCL even higher than required by the Cellular IoT study. This assures robustness of the system against interference and also provides some further coverage extension capability. The combination of modulation, code rate and repetition factor for each MCS has been chosen such that for a baseline CBS the required SNR for demodulation (and therefore the achieved coverage) is approximately evenly spaced between MCSs.

Table 7.1.3-1: Modulation and coding schemes for PUSCH, Class-A

	UL MCS index
	Modulation
	Code rate
	Bonding
factor
	Spreading
factor
	Repetition
factor
	PHY data rate (kbps)

	0
	π/2-BPSK
	1/3
	1
	1
	16
	0.0563

	1
	π/2-BPSK
	1/3
	1
	1
	8
	0.1125

	2
	π/2-BPSK
	1/3
	1
	1
	4
	0.225

	3
	π/2-BPSK
	1/3
	1
	1
	3
	0.3

	4
	π/2-BPSK
	1/3
	1
	1 
	2
	0.45

	5
	π/2-BPSK
	1/3
	1
	1 
	1
	0.9

	6
	π/4-QPSK
	1/3
	1
	1
	1
	1.8

	7
	π/4-QPSK
	2/3
	1
	1
	1
	3.6

	8
	π/4-QPSK
	2/3
	2
	1
	1
	7.2

	9
	π/4-QPSK
	2/3
	4
	1
	1
	14.4

	10
	π/4-QPSK
	2/3
	8
	1 
	1
	28.8

	11
	π/8-8PSK
	2/3
	8
	1 
	1
	43.2


For Class-A, there are 48 CBSs for UL MCS-0 to UL MCS-6, 38 CBSs for UL MCS-7 to UL MCS-9, 19 CBSs for UL MCS-10, and 13 CBSs for UL MCS-11, each denoted by a CBS index as shown in Table 7.1.3-2. The maximum CBS (and consequently the number of CBSs) for each UL MCS is limited by the input block sizes defined for the Turbo code internal interleaver in Table 5.1.3-3 of 3GPP TS 36.212, since the Turbo coding and rate matching procedures designed for LTE are reused (see subclause 7.1.3.1.2.2).

Table 7.1.3-2: CBS for non-DCI burst type 2, Class-A
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	UL MCS index
	UL CBS index

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	
	Burst length (ms)

	
	40
	80
	120
	160
	200
	240
	280
	320
	360
	400
	440
	480

	0-5
	40
	80
	120
	160
	200
	240
	280
	320
	360
	400
	440
	480

	6
	80
	160
	240
	320
	400
	480
	560
	640
	720
	800
	880
	960

	7
	160
	320
	480
	640
	800
	960
	1120
	1280
	1440
	1600
	1760
	1920

	UL MCS index
	UL CBS index

	
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23

	
	Burst length (ms)

	
	520
	560
	600
	640
	680
	720
	760
	800
	840
	880
	920
	960

	0-5
	528
	560
	608
	640
	688
	720
	768
	800
	848
	880
	928
	960

	6
	1056
	1120
	1216
	1280
	1376
	1440
	1536
	1600
	1696
	1760
	1856
	1920

	7
	2112
	2240
	2432
	2560
	2752
	2880
	3072
	3200
	3392
	3520
	3712
	3840

	UL MCS index
	UL CBS index

	
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35

	
	Burst length (ms)

	
	1000
	1040
	1080
	1120
	1160
	1200
	1240
	1280
	1320
	1360
	1400
	1440

	0-5
	1008
	1056
	1088
	1120
	1152
	1216
	1248
	1280
	1312
	1376
	1408
	1440

	6
	2016
	2112
	2176
	2240
	2304
	2432
	2496
	2560
	2624
	2752
	2816
	2880

	7
	4032
	4160
	4352
	4480
	4672
	4800
	4992
	5120
	5312
	5440
	5632
	5760

	UL MCS index
	UL CBS index

	
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47

	
	Burst length (ms)

	
	1480
	1520
	1560
	1600
	1640
	1680
	1720
	1760
	1800
	1840
	1880
	1920

	0-5
	1472
	1536
	1568
	1600
	1632
	1696
	1728
	1760
	1792
	1856
	1888
	1920

	6
	2944
	3072
	3136
	3200
	3264
	3392
	3456
	3520
	3584
	3712
	3776
	3840

	7
	5952
	6080
	/
	/
	/
	/
	
	/
	/
	/
	/
	/

	UL MCS index
	UL CBS index

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	
	Burst length (ms)

	
	20
	40
	60
	80
	100
	120
	140
	160
	180
	200
	220
	240

	8
	160
	320
	480
	640
	800
	960
	1120
	1280
	1440
	1600
	1760
	1920

	UL MCS index
	UL CBS index

	
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23

	
	Burst length (ms)

	
	260
	280
	300
	320
	340
	360
	380
	400
	420
	440
	460
	480

	8
	2112
	2240
	2432
	2560
	2752
	2880
	3072
	3200
	3392
	3520
	3712
	3840

	UL MCS index
	UL CBS index

	
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35

	
	Burst length (ms)

	
	500
	520
	540
	560
	580
	600
	620
	640
	660
	680
	700
	720

	8
	4032
	4160
	4352
	4480
	4672
	4800
	4992
	5120
	5312
	5440
	5632
	5760

	UL MCS index
	UL CBS index

	
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47

	
	Burst length (ms)

	
	740
	760
	780
	800
	820
	840
	860
	880
	900
	920
	940
	960

	8
	5952
	6080
	/
	/
	/
	/
	
	/
	/
	/
	/
	/

	UL MCS index
	UL CBS index

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	
	Burst length (ms)

	
	10
	20
	30
	40
	50
	60
	70
	80
	90
	100
	110
	120

	9
	160
	320
	480
	640
	800
	960
	1120
	1280
	1440
	1600
	1760
	1920

	10
	320
	640
	960
	1280
	1600
	1920
	2240
	2560
	2880
	3200
	3520
	3840

	11
	480
	960
	1440
	1920
	2432
	2880
	3392
	3840
	4352
	4800
	5312
	5760

	UL MCS index
	UL CBS index

	
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23

	
	Burst length (ms)

	
	130
	140
	150
	160
	170
	180
	190
	200
	210
	220
	230
	240

	9
	2112
	2240
	2432
	2560
	2752
	2880
	3072
	3200
	3392
	3520
	3712
	3840

	10
	4160
	4480
	4800
	5120
	5440
	5760
	6080
	/
	/
	/
	/
	/

	11
	6144
	/
	/
	/
	/
	/
	/
	/
	/
	/
	/
	/

	UL MCS index
	UL CBS index

	
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35

	
	Burst length (ms)

	
	250
	260
	270
	280
	290
	300
	310
	320
	330
	340
	350
	360

	9
	4032
	4160
	4352
	4480
	4672
	4800
	4992
	5120
	5312
	5440
	5632
	5760

	UL MCS index
	UL CBS index

	
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47

	
	Burst length (ms)

	
	370
	380
	390
	400
	410
	420
	430
	440
	450
	460
	470
	480

	9
	5952
	6080
	/
	/
	/
	/
	
	/
	/
	/
	/
	/


As shown in Table 7.1.3-3, a total of 10 Class-B MCSs are supported for the PUSCH, providing PHY data rates ranging from 46.9 bps to 12 kbps. These data rates take into account pilot overheads and are also scaled by 0.9 to allow for retransmissions arising from an assumed 10% block error rate.

Table 7.1.3-3: Modulation and coding schemes for PUSCH, Class-B

	UL MCS index
	Modulation
	code rate
	Bonding
factor
	Spreading
factor
	Repetition
factor
	PHY data rate (kbps)

	0
	GMSK
	1/3
	1
	1
	16
	0.0469

	1
	GMSK
	1/3
	1
	1
	8
	0.0938

	2
	GMSK
	1/3
	1
	1
	4
	0.1875

	3
	GMSK
	1/3
	1
	1
	3
	0.25

	4
	GMSK
	1/3
	1
	1 
	2
	0.375

	5
	GMSK
	1/3
	1
	1 
	1
	0.75

	6
	GMSK
	2/3
	1
	1
	1
	1.5

	7
	GMSK
	2/3
	2
	1
	1
	3.0

	8
	GMSK
	2/3
	4
	1
	1
	6.0

	9
	GMSK
	2/3
	8
	1
	1
	12.0


For Class-B, there are 48 CBSs for UL MCS-0 to UL MCS-8, and 42 CBSs for UL MCS-9, each denoted by a CBS index as shown in Table 7.1.3-4.

Table 7.1.3-4: CBS for non-DCI burst type 2, Class-B
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	UL MCS index
	UL CBS index

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	
	Burst length (ms)

	
	40
	80
	120
	160
	200
	240
	280
	320
	360
	400
	440
	480

	0-5
	40
	72
	112
	144
	184
	224
	256
	296
	328
	368
	400
	440

	6
	72
	144
	224
	296
	368
	440
	512
	592
	656
	736
	800
	880

	UL MCS index
	UL CBS index

	
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23

	
	Burst length (ms)

	
	520
	560
	600
	640
	680
	720
	760
	800
	840
	880
	920
	960

	0-5
	480
	512
	544
	592
	624
	656
	704
	736
	768
	800
	848
	880

	6
	960
	1024
	1088
	1184
	1248
	1312
	1408
	1472
	1536
	1600
	1696
	1760

	UL MCS index
	UL CBS index

	
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35

	
	Burst length (ms)

	
	1000
	1040
	1080
	1120
	1160
	1200
	1240
	1280
	1320
	1360
	1400
	1440

	0-5
	912
	960
	992
	1024
	1056
	1088
	1152
	1184
	1216
	1248
	1280
	1312

	6
	1824
	1920
	1984
	2048
	2112
	2176
	2304
	2368
	2432
	2496
	2560
	2624

	UL MCS index
	UL CBS index

	
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47

	
	Burst length (ms)

	
	1480
	1520
	1560
	1600
	1640
	1680
	1720
	1760
	1800
	1840
	1880
	1920

	0-5
	1344
	1408
	1440
	1472
	1504
	1536
	1568
	1600
	1664
	1696
	1728
	1760

	6
	2688
	2816
	2880
	2944
	3008
	3072
	3136
	3200
	3328
	3392
	3456
	3520

	UL MCS index
	UL CBS index

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	
	Burst length (ms)

	
	20
	40
	60
	80
	100
	120
	140
	160
	180
	200
	220
	240

	7
	72
	144
	224
	296
	368
	440
	512
	592
	656
	736
	800
	880

	UL MCS index
	UL CBS index

	
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23

	
	Burst length (ms)

	
	260
	280
	300
	320
	340
	360
	380
	400
	420
	440
	460
	480

	7
	960
	1024
	1088
	1184
	1248
	1312
	1408
	1472
	1536
	1600
	1696
	1760

	UL MCS index
	UL CBS index

	
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35

	
	Burst length (ms)

	
	500
	520
	540
	560
	580
	600
	620
	640
	660
	680
	700
	720

	7
	1824
	1920
	1984
	2048
	2112
	2176
	2304
	2368
	2432
	2496
	2560
	2624

	UL MCS index
	UL CBS index

	
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47

	
	Burst length (ms)

	
	740
	760
	780
	800
	820
	840
	860
	880
	900
	920
	940
	960

	7
	2688
	2816
	2880
	2944
	3008
	3072
	3136
	3200
	3328
	3392
	3456
	3520

	UL MCS index
	UL CBS index

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	
	Burst length (ms)

	
	10
	20
	30
	40
	50
	60
	70
	80
	90
	100
	110
	120

	8
	72
	144
	224
	296
	368
	440
	512
	592
	656
	736
	800
	880

	9
	144
	296
	440
	592
	736
	880
	1024
	1184
	1312
	1472
	1600
	1760

	UL MCS index
	UL CBS index

	
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23

	
	Burst length (ms)

	
	130
	140
	150
	160
	170
	180
	190
	200
	210
	220
	230
	240

	8
	960
	1024
	1088
	1184
	1248
	1312
	1408
	1472
	1536
	1600
	1696
	1760

	9
	1920
	2048
	2176
	2368
	2496
	2624
	2816
	2944
	3072
	3200
	3392
	3520

	UL MCS index
	UL CBS index

	
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35

	
	Burst length (ms)

	
	250
	260
	270
	280
	290
	300
	310
	320
	330
	340
	350
	360

	8
	1824
	1920
	1984
	2048
	2112
	2176
	2240
	2368
	2432
	2496
	2560
	2624

	9
	3648
	3840
	3968
	4096
	4224
	4416
	4544
	4672
	4864
	4992
	5120
	5312

	UL MCS index
	UL CBS index

	
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47

	
	Burst length (ms)

	
	370
	380
	390
	400
	410
	420
	430
	440
	450
	460
	470
	480

	8
	2688
	2816
	2880
	2944
	3008
	3072
	3136
	3200
	3328
	3392
	3456
	3520

	9
	5440
	5568
	5696
	5888
	6016
	6144
	/
	/
	/
	/
	/
	/


	End of Changes
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