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1. Introduction

In RAN1#76 meeting, the following was agreed for design of CQI/MCS/TBS table supporting 256QAM in downlink transmission. 
· CQI table

· Support SE in the entire range from X1 bps/Hz to X2 bps/Hz
· Down-sample low CQI entries by removing Y1 entries, and add Y1 new entries for 256QAM region with even spacing
· CQI#0 to be equaled to out of range

· Switching point of 64QAM and 256QAM should be CQI Z (Z=14 or 15 in the existing table)

· FFS the positions of the CQI entries in the Rel-12 CQI table 
· Modulation and TBS index table

· Definition of N (N=3 or 4) reserved entries for adaptive retransmission 

· Modulation and TBS table design should provide the support of all the VoIP TBS at least for Format 1A, FFS for Format 2x
· The need of overlapping spectral efficiency of different modulations is FFS
· FFS the position of Modulation and TBS entries in the Rel-12 Modulation and TBS table
· TBS table

· Reuse as many as possible of current TBS entries with up to around [2%] average padding aligned with Rel-10 design
· Define overhead assumption(s) (REs/PRB) for PDSCH 

· Working assumption: Use [120 REs] per PRB for all new spectral efficiencies except for the highest spectral efficiency

· FFS: Overhead assumption for the highest spectral efficiency
· The new transport block sizes introduced in the specification should follow the Rel-8 principle of QPP size alignment
In this contribution, we provide analysis on key features of current CQI/MCS/TBS table design and design principles of new CQI/MCS/TBS table for 256QAM support in downlink transmission. Also, we introduce new CQI/MCS/TBS table.
2. Current CQI/MCS/TBS table
In [1], the key features of the Rel-8 MCS and TBS design were proposed as follows. 
· A 5-bit MCS table with 3 reserved entries for modulation order signalling
· Highest code rate is chosen as 0.92
· CQI values taken as starting point for MCS design 

· 14 out of the 15 CQI values appear in the MCS table (CQI index#1 with spectral efficiency = 0.1523 is likely to be used for PDCCH only) 

· Two MCSs defined in the overlap region (r=0.66 QPSK and r=0.33 16QAM)  and (r=0.42 16QAM and r=0.64 64QAM)

· The remaining 13 MCS entries chosen as equally spaced between adjacent spectral efficiencies.
· TBS computed from the MCS assuming n=3 OFDM symbol for control and 2 antennas, 120 REs/PRB.
In [2], however, the above features were slightly modified. The highest code rate was changed to 0.93 which is the threshold channel code rate for UEs to skip decoding. For the highest spectral efficiency, TBS was defined with the overhead assumption having 136 RE/PRB such as 1 OFDM symbol for control and 4 antennas.

Table 1 shows relationship between the current CQI and MCS entries, and their simulation results in terms of required SNR at BLER 10% in AWGN channel with 1 x 2 antenna configurations. The SNR granularity of CQI is about 1.89 [dB] and that of MCS is about 0.88 [dB].
Table 1. Analysis on current CQI/MCS/TBS
	CQI Index
	IMCS
	ITBS
	code rate * 1024
	Modulation order
	efficiency
	Required SNR @ BLER 10%
	CQI SNR gap
	MCS SNR gap

	1
	-
	-
	78
	2
	0.1524
	-9.8575
	-
	-

	2
	0
	0
	120
	2
	0.2344
	-8.1404
	1.7171
	-

	-
	1
	1
	157
	2
	0.3057
	-7.0333
	-
	1.1070

	3
	2
	2
	193
	2
	0.3770
	-6.1706
	1.9697
	0.8627

	-
	3
	3
	251
	2
	0.4893
	-5.0236
	-
	1.1471

	4
	4
	4
	308
	2
	0.6016
	-4.2067
	1.9640
	0.8169

	-
	5
	5
	379
	2
	0.7393
	-3.2674
	-
	0.9392

	5
	6
	6
	449
	2
	0.8770
	-2.2878
	1.9189
	0.9796

	-
	7
	7
	526
	2
	1.0264
	-1.3716
	-
	0.9162

	6
	8
	8
	602
	2
	1.1758
	-0.4235
	1.8643
	0.9481

	-
	9
	9
	679
	2
	1.3262
	0.5215
	-
	0.9450

	-
	10
	
	340
	4
	
	0.8208
	-
	0.2994

	7
	11
	10
	378
	4
	1.4766
	1.5388
	1.9622
	0.7179

	-
	12
	11
	434
	4
	1.6954
	2.4684
	-
	0.9296

	8
	13
	12
	490
	4
	1.9141
	3.3465
	1.8077
	0.8781

	-
	14
	13
	553
	4
	2.1602
	4.3225
	-
	0.9760

	9
	15
	14
	616
	4
	2.4063
	5.3027
	1.9562
	0.9802

	-
	16
	15
	658
	4
	2.5684
	5.9787
	-
	0.6760

	-
	17
	
	438
	6
	
	6.6043
	-
	0.6256

	10
	18
	16
	466
	6
	2.7305
	7.1995
	1.8968
	0.5952

	-
	19
	17
	517
	6
	3.0264
	8.1309
	-
	0.9314

	11
	20
	18
	567
	6
	3.3223
	9.0710
	1.8715
	0.9401

	-
	21
	19
	616
	6
	3.6123
	10.0235
	-
	0.9525

	12
	22
	20
	666
	6
	3.9023
	10.9901
	1.9191
	0.9666

	-
	23
	21
	719
	6
	4.2129
	11.9716
	-
	0.9815

	13
	24
	22
	772
	6
	4.5234
	12.8197
	1.8296
	0.8481

	-
	25
	23
	822
	6
	4.8193
	13.7829
	-
	0.9632

	14
	26
	24
	873
	6
	5.1152
	14.7722
	1.9525
	0.9893

	-
	27
	25
	910
	6
	5.3350
	15.6366
	-
	0.8644

	15
	28
	26
	948
	6
	5.5547
	16.6068
	1.8346
	0.9702


In [3], the TBS table in TS36.213 was optimized for the various VoIP formats(, such as NB-AMR 4.75 kbps, NB-AMR 7.40 kbps, NB-AMR SID, WB-AMR 6.6 kbps, WB-AMR 8.85 kbps and WB-AMR 12.65 kbps). The optimized TB sizes corresponding to the VoIP formats are 144, 176, 208, 224, 256 and 328 bits, and they are located within 12 PRBs and within the TBS index 16 in the table.

3. New CQI/MCS/TBS table design
3.1. Switching point of 64QAM and 256QAM
Switching point of 64QAM and 256QAM in the CQI table should be decided. Figure1 and figure 2 show the BLER performance of 64QAM and 256QAM in EPA channel model with 3km/h and 1x2 antenna configurations. In the figures, three different spectral efficiencies between 5.33 and 5.59 have been evaluated with 3 PRBs and 4 PRBs allocation. Since 64QAM shows equal or better performances with the spectral efficiencies lower than 5.59, the switching point of 64QAM and 256QAM should be current CQI index 15 having spectral efficiency 5.5547. 

Proposal 1: The switching point of 64QAM and 256QAM is current CQI index 15.
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Figure 1. BLER comparison between 64QAM and 256QAM with 3 PRBs
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Figure 2. BLER comparison between 64QAM and 256QAM with 4 PRBs
3.2. MCS entry design
In table 2, we summarized various ways of MCS entry design considering the number of overlap MCS entries and the number of modulation order signalling entries. 
In order to maximize the number of MCS entries having distinct spectral efficiencies, it is preferred not to have the MCS entries overlapping 64QAM and 256QAM. As we discussed above, the switching point of 64QAM and 256QAM should be current CQI index 15 as well as current MCS index 28. However, TBS of MCS index 28 was modified with the overhead assumption having 136 REs/PRB. If there will be the MCS entries overlapping 64QAM and 256QAM, TBS of MCS index 28 should be modified with different overhead assumption having 120 REs/PRB.
Proposal 2: There is no MCS entry overlapping spectral efficiency between 64QAM and 256QAM.
Table 2. Number of MCS entries
	# reserved entries for adaptive retransmission
	# Overlap entries
	# MCS entries with distinct efficiencies
	# MCS entries 

Btw. CQIs

	3
	0
	29
	1 or 2

	3
	2
	27
	1

	3
	3
	26
	0 or 1

	4
	0
	28
	1

	4
	2
	26
	0 or 1

	4
	3
	25
	0 or 1


It is preferred to have 3 reserved MCS entries for adaptive HARQ retransmission. Comparing to 4 reserved MCS entries, the only drawback comes from the adaptive retransmission without QPSK for the initial transmission with 256QAM. However, there can be more possibilities using adaptive retransmission with 16QAM, 64QAM and 256QAM, and the performance difference seems to be negligible. On the other hand, it seems to be very rare cases allowing adaptive retransmission with 256QAM for the initial transmission with QPSK, 16QAM or 64QAM.
Proposal 3: There are 3 reserved MCS entries for adaptive retransmission.
For further design of MCS entries, it is preferred to have CQI values taken as starting point and to have at least one additional MCS entry to have similar SNR granularity between MCS entries as much as possible. 
Proposal 4: CQI entries are taken as starting point of MCS design and there should be at least one additional MCS entry between adjacent CQI entries.
3.3. Down-sample low CQI entries
In order to have similar SNR granularity between adjacent CQI entries, it would be better to remove every other CQI entries in current CQI table. Also, in order not to shrink the low SNR range, CQI index 1 should be reused. So, it is preferred to remove CQI index 2, 4 and 6. 
Proposal 5: CQI index 2, 4 and 6 are removed.

However, the removed CQI entries (MCS index 0, 4 and 8) should be reused in the new MCS table to have similar SNR granularity between adjacent MCS entries either.
Proposal 6: MCS index 0, 4 and 8 are reused.
3.4. VoIP TBS
In order to add new CQI/MCS entries supporting 256QAM, it is required to remove some CQI/MCS entries in the low SNR range. However, the VoIP TB sizes are located within TBS index 16(MCS index 18). Table 3 shows the presence or absence of VoIP TB sizes for each TBS index.
Table 3. VoIP TBS per TBS index
	CQI Index
	IMCS
	ITBS
	VoIP TBS

	
	
	
	144
	176
	208
	224
	256
	328

	2
	0
	0
	X
	O
	O
	O
	O
	O

	-
	1
	1
	O
	O
	O
	O
	O
	O

	3
	2
	2
	O
	O
	O
	X
	O
	O

	-
	3
	3
	X
	O
	O
	X
	O
	O

	4
	4
	4
	X
	X
	O
	X
	O
	O

	-
	5
	5
	O
	X
	X
	O
	X
	O

	5
	6
	6
	X
	O
	X
	X
	O
	O

	-
	7
	7
	X
	X
	X
	O
	X
	O

	6
	8
	8
	X
	X
	X
	X
	O
	X

	-
	9, 10
	9
	X
	X
	X
	X
	X
	X

	7
	11
	10
	O
	X
	X
	X
	X
	O

	-
	12
	11
	X
	O
	X
	X
	X
	X

	8
	13
	12
	X
	X
	O
	X
	X
	X

	-
	14
	13
	X
	X
	X
	O
	X
	X

	9
	15
	14
	X
	X
	X
	X
	O
	X

	-
	16, 17
	15
	X
	X
	X
	X
	X
	X

	10
	18
	16
	X
	X
	X
	X
	X
	O


In the table, TBS index 1 has all six VoIP TB sizes and TBS index 0 and 2 has five of them. In order to minimize the performance impact on VoIP service, it is preferred to reuse TBS index 0, 1 and 2. Consequently, MCS index 0, 1 and 2 should be reused.

Proposal 7: MCS index 0, 1 and 2 are reused.
3.5. New entries for 256QAM
The spectral efficiency range supporting 256QAM could be from 5.5547(same as current CQI index 15) to 7.4063 considering the maximum code rate 948/1024 the same as current one. Since the three CQI entries for QPSK are proposed to be removed, four CQI entries should be defined for 256QAM. There can be two options to define the four CQI entries as follows.

· Option 1: Even spacing of spectral efficiency 
· Option 2: Even spacing of required SNR
For option 1, two more spectral efficiency values 6.1719 and 6.7891 can be assumed with the granularity 0.6172. Figure 3 shows BLER performance of option 1 in AWGN channel with 1 x 2 antenna configurations. Table 4 shows the performance in terms of required SNR at BLER 10%. In addition, the TB sizes have been chosen assuming 3, 4, 5 and 6 PRBs and 120 REs/PRB.
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Figure 3. BLER performance of option 1 

Table 4. Required SNR at BLER 10%
	code rate
* 1024
	efficiency
	3 PRBs
	4 PRBs

	
	
	TBS
	Req. SNR
	SNR gap
	TBS
	Req. SNR
	SNR gap

	711
	5.5547
	1992
	16.7311
	1.9107
	2664
	16.7344
	1.9140

	790
	6.1719
	2216
	18.3731
	1.6420
	2984
	18.3222
	1.5878

	869
	6.7891
	2408
	20.1279
	1.7548
	3240
	20.0835
	1.7613

	948
	7.4063
	2984
	22.4600
	2.3321
	4008
	22.3596
	2.2761

	code rate
* 1024
	efficiency
	5 PRBs
	6 PRBs

	
	
	TBS
	Req. SNR
	SNR gap
	TBS
	Req. SNR
	SNR gap

	711
	5.5547
	3368
	16.6593
	1.8389
	4008
	16.6575
	1.8371

	790
	6.1719
	3624
	18.3019
	1.6426
	4392
	18.3398
	1.6823

	869
	6.7891
	4008
	20.0488
	1.7469
	4776
	20.0368
	1.697

	948
	7.4063
	4968
	22.2693
	2.2205
	5992
	22.2664
	2.2296


According to table 4, however, the required SNR is not uniformly distributed, and the differences are around 25% of the SNR granularity. It seems not feasible to use option 1 to define new CQI entries for 256QAM.
Proposal 8: There are four CQI entries for 256QM, and their spectral efficiencies are defined to have even space of required SNR.
4. Proposed CQI/MCS/TBS table for 256QAM support
In this section, we propose new CQI/MCS/TBS table. Table 5 shows proposed CQI table where we have removed current CQI index 2, 4, 6 and 15 and defined four CQI entries for 256QAM to have even space of required SNR.
Table 5. Proposed CQI table
	CQI 
index
	code rate 
* 1024
	Modulation 
Order
	efficiency
	Current CQI 
index

	1
	78
	QPSK
	0.1524
	1

	2
	193
	QPSK
	0.3770
	3

	3
	449
	QPSK
	0.8770
	5

	4
	378
	16QAM
	1.4766
	7

	5
	490
	16QAM
	1.9141
	8

	6
	616
	16QAM
	2.4063
	9

	7
	466
	64QAM
	2.7305
	10

	8
	567
	64QAM
	3.3223
	11

	9
	666
	64QAM
	3.9023
	12

	10
	772
	64QAM
	4.5234
	13

	11
	873
	64QAM
	5.1152
	14

	12
	711
	256QAM
	5.5547
	-

	13
	797
	256QAM
	6.2266
	-

	14
	882
	256QAM
	6.8906
	-

	15
	948
	256QAM
	7.4063
	-


Figure 4 shows BLER performance of the proposed CQI entries for 256QAM in AWGN channel with 1 x 2 antenna configurations. Table 6 shows the performance in terms of required SNR at BLER 10%. In addition, the TB sizes have been chosen assuming 3, 4, 5 and 6 PRBs and 120 REs/PRB. Comparing to table 4, the proposed CQI entries have similar SNR granularity which leads to even spacing of the required SNR.
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Figure 4. BLER performance of proposed CQI entries for 256QAM 

Table 6. Required SNR at BLER 10%
	code rate 

*1024
	efficiency
	3 PRBs
	4 PRBs

	
	
	TBS
	Req. SNR
	SNR gap
	TBS
	Req. SNR
	SNR gap

	711
	5.5547
	1992
	16.7311
	1.9107
	2664
	16.7344
	1.9140

	797
	6.2266
	2216
	18.5179
	1.7868
	2984
	18.4932
	1.7588

	882
	6.8906
	2472
	20.4749
	1.9570
	3240
	20.4363
	1.9431

	948
	7.4063
	2984
	22.4600
	1.9851
	4008
	22.3596
	1.9233

	code rate
* 1024
	efficiency
	5 PRBs
	6 PRBs

	
	
	TBS
	Req. SNR
	SNR gap
	TBS
	Req. SNR
	SNR gap

	711
	5.5547
	3368
	16.6593
	1.8389
	4008
	16.6575
	1.8371

	797
	6.2266
	3752
	18.5209
	1.8616
	4392
	18.5186
	1.8611

	882
	6.8906
	4136
	20.3928
	1.8719
	4968
	20.4022
	1.8836

	948
	7.4063
	4968
	22.2693
	1.8765
	5992
	22.2664
	1.8642


Table 7 shows proposed MCS table. We have reused current MCS index 0, 1 and 2 for VoIP TBS and removed current MCS index 3, 5, 7 and 9 in QPSK range. Also, we have removed overlapping MCS index 10, 17 and 28. For 256 QAM, we have added seven new MCS entries. For the adaptive retransmission, we have proposed 3 reserved MCS entries, and they indicate different modulation orders. If the modulation order of the initial transmission is 8, the three reserved entries indicate the modulation order 4, 6 and 8 for each. Otherwise, they indicate the modulation order 2, 4 and 6.
Table 7. Proposed MCS table
	MCS index

IMCS
	Modulation order

Qm
	TBS Index

ITBS
	Current

MCS Index
	code rate
* 1024
	efficiency

	0
	2
	0
	0
	120
	0.9375

	1
	2
	1
	1
	157
	1.2266

	2
	2
	2
	2
	193
	1.5078

	3
	2
	4
	4
	308
	2.4063

	4
	2
	6
	6
	449
	3.5078

	5
	2
	8
	8
	602
	4.7031

	6
	4
	10
	11
	378
	2.9531

	7
	4
	11
	12
	434
	3.3906

	8
	4
	12
	13
	490
	3.8281

	9
	4
	13
	14
	553
	4.3203

	10
	4
	14
	15
	616
	4.8125

	11
	4
	15
	16
	658
	5.1406

	12
	6
	16
	18
	466
	3.6406

	13
	6
	17
	19
	517
	4.0391

	14
	6
	18
	20
	567
	4.4297

	15
	6
	19
	21
	616
	4.8125

	16
	6
	20
	22
	666
	5.2031

	17
	6
	21
	23
	719
	5.6172

	18
	6
	22
	24
	772
	6.0313

	19
	6
	23
	25
	822
	6.4219

	20
	6
	24
	26
	873
	6.8203

	21
	6
	25
	27
	910
	7.1094

	22
	8
	27
	-
	711
	5.5547

	23
	8
	28
	-
	753
	5.8828

	24
	8
	29
	-
	797
	6.2266

	25
	8
	30
	-
	840
	6.5625

	26
	8
	31
	-
	882
	6.8906

	27
	8
	32
	-
	916
	7.1563

	28
	8
	33
	-
	948
	7.4063

	29
	2 or 4*
	Reserved
	-

	30
	4 or 6*
	
	

	31
	6 or 8*
	
	


* Note: If the modulation order of initial transmission is 8, MCS index 29, 30 and 31 indicates modulation order 4, 6 and 8.
Table 8 shows the proposed TBS table with the overhead assumption having 120 REs/PRB for TBS index 27, 28, 29, 20, 31 and 32. For TBS index 33, 136 REs/PRB has been assumed. In the table, we reused current L1 and L2 TBS in TS 36.213 only.
Table 8. Proposed TBS table
	ITBS
	NPRB

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	27
	648
	1320
	1992
	2664
	3368
	4008
	4584
	5352
	5992
	6712

	28
	680
	1384
	2088
	2792
	3496
	4264
	4968
	5544
	6200
	6968

	29
	712
	1480
	2216
	2984
	3752
	4392
	5160
	5992
	6712
	7480

	30
	776
	1544
	2344
	3112
	3880
	4776
	5544
	6200
	6968
	7736

	31
	808
	1608
	2472
	3240
	4136
	4968
	5736
	6456
	7480
	8248

	32
	840
	1672
	2536
	3368
	4264
	5160
	5992
	6712
	7736
	8504

	33
	968
	1992
	2984
	4008
	4968
	5992
	6968
	7992
	8760
	9912

	ITBS
	NPRB

	
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	27
	7224
	7992
	8504
	9144
	9912
	10680
	11448
	11832
	12576
	12960

	28
	7736
	8504
	9144
	9912
	10680
	11064
	11832
	12576
	13536
	14112

	29
	8248
	8760
	9528
	10296
	11064
	11832
	12576
	13536
	14112
	14688

	30
	8504
	9528
	10296
	11064
	11832
	12576
	13536
	14112
	14688
	15840

	31
	9144
	9912
	10680
	11448
	12216
	12960
	14112
	14688
	15840
	16416

	32
	9528
	10296
	11064
	11832
	12960
	13536
	14688
	15264
	16416
	16992

	33
	10680
	11832
	12960
	13536
	14688
	15840
	16992
	17568
	19080
	19848

	ITBS
	NPRB

	
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	27
	14112
	14688
	15264
	15840
	16416
	16992
	17568
	18336
	19080
	19848

	28
	14688
	15264
	16416
	16992
	17568
	18336
	19080
	19848
	20616
	21384

	29
	15840
	16416
	16992
	17568
	18336
	19080
	19848
	20616
	21384
	22152

	30
	16416
	16992
	18336
	19080
	19848
	20616
	21384
	22152
	22920
	23688

	31
	16992
	18336
	19080
	19848
	20616
	21384
	22152
	22920
	23688
	24496

	32
	17568
	19080
	19848
	20616
	21384
	22152
	22920
	23688
	24496
	25456

	33
	20616
	21384
	22920
	23688
	24496
	25456
	26416
	27376
	28336
	29296

	ITBS
	NPRB

	
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40

	27
	20616
	21384
	22152
	22920
	22920
	23688
	24496
	25456
	25456
	26416

	28
	21384
	22152
	22920
	23688
	24496
	25456
	26416
	26416
	27376
	28336

	29
	22920
	23688
	24496
	25456
	26416
	26416
	27376
	28336
	29296
	29296

	30
	24496
	25456
	25456
	26416
	27376
	28336
	29296
	29296
	30576
	31704

	31
	25456
	26416
	27376
	28336
	28336
	29296
	30576
	31704
	31704
	32856

	32
	26416
	27376
	28336
	29296
	29296
	30576
	31704
	32856
	32856
	34008

	33
	30576
	31704
	32856
	34008
	35160
	35160
	36696
	37888
	39232
	39232

	ITBS
	NPRB

	
	41
	42
	43
	44
	45
	46
	47
	48
	49
	50

	27
	27376
	27376
	28336
	29296
	29296
	30576
	31704
	31704
	32856
	32856

	28
	28336
	29296
	30576
	30576
	31704
	32856
	32856
	34008
	34008
	35160

	29
	30576
	31704
	31704
	32856
	34008
	34008
	35160
	35160
	36696
	36696

	30
	31704
	32856
	34008
	34008
	35160
	36696
	36696
	37888
	37888
	39232

	31
	34008
	34008
	35160
	36696
	36696
	37888
	39232
	39232
	40576
	40576

	32
	35160
	35160
	36696
	37888
	37888
	39232
	40576
	40576
	42368
	42368

	33
	40576
	40576
	42368
	43816
	43816
	45352
	46888
	46888
	48936
	48936

	ITBS
	NPRB

	
	51
	52
	53
	54
	55
	56
	57
	58
	59
	60

	27
	34008
	34008
	35160
	35160
	36696
	36696
	37888
	37888
	39232
	39232

	28
	35160
	36696
	36696
	37888
	39232
	39232
	40576
	40576
	40576
	42368

	29
	37888
	39232
	39232
	40576
	40576
	42368
	42368
	43816
	43816
	45352

	30
	40576
	40576
	42368
	42368
	43816
	43816
	45352
	45352
	46888
	46888

	31
	42368
	42368
	43816
	43816
	45352
	45352
	46888
	46888
	48936
	48936

	32
	43816
	43816
	45352
	46888
	46888
	46888
	48936
	48936
	51024
	51024

	33
	51024
	51024
	52752
	52752
	55056
	55056
	57336
	57336
	59256
	59256

	ITBS
	NPRB

	
	61
	62
	63
	64
	65
	66
	67
	68
	69
	70

	27
	40576
	40576
	42368
	42368
	43816
	43816
	43816
	45352
	45352
	46888

	28
	42368
	43816
	43816
	45352
	45352
	46888
	46888
	46888
	48936
	48936

	29
	45352
	45352
	46888
	46888
	48936
	48936
	48936
	51024
	51024
	52752

	30
	46888
	48936
	48936
	51024
	51024
	51024
	52752
	52752
	55056
	55056

	31
	51024
	51024
	51024
	52752
	52752
	55056
	55056
	55056
	57336
	57336

	32
	52752
	52752
	52752
	55056
	55056
	57336
	57336
	57336
	59256
	59256

	33
	59256
	61664
	61664
	63776
	63776
	63776
	66592
	66592
	68808
	68808

	ITBS
	NPRB

	
	71
	72
	73
	74
	75
	76
	77
	78
	79
	80

	27
	46888
	46888
	48936
	48936
	48936
	51024
	51024
	51024
	52752
	52752

	28
	48936
	51024
	51024
	52752
	52752
	52752
	55056
	55056
	55056
	57336

	29
	52752
	52752
	55056
	55056
	55056
	57336
	57336
	57336
	59256
	59256

	30
	55056
	57336
	57336
	57336
	59256
	59256
	59256
	61664
	61664
	61664

	31
	59256
	59256
	59256
	61664
	61664
	61664
	63776
	63776
	63776
	66592

	32
	61664
	61664
	61664
	63776
	63776
	63776
	66592
	66592
	66592
	68808

	33
	71112
	71112
	71112
	73712
	75376
	76208
	76208
	76208
	78704
	78704

	ITBS
	NPRB

	
	81
	82
	83
	84
	85
	86
	87
	88
	89
	90

	27
	52752
	55056
	55056
	55056
	57336
	57336
	57336
	59256
	59256
	59256

	28
	57336
	57336
	59256
	59256
	59256
	59256
	61664
	61664
	61664
	63776

	29
	59256
	61664
	61664
	61664
	63776
	63776
	63776
	66592
	66592
	66592

	30
	63776
	63776
	63776
	66592
	66592
	66592
	68808
	68808
	68808
	71112

	31
	66592
	66592
	68808
	68808
	71112
	71112
	71112
	73712
	73712
	73712

	32
	68808
	71112
	71112
	71112
	73712
	73712
	73712
	75376
	76208
	76208

	33
	81176
	81176
	81176
	81176
	84760
	84760
	84760
	87936
	87936
	87936

	ITBS
	NPRB

	
	91
	92
	93
	94
	95
	96
	97
	98
	99
	100

	27
	59256
	61664
	61664
	61664
	63776
	63776
	63776
	63776
	66592
	66592

	28
	63776
	63776
	66592
	66592
	66592
	66592
	68808
	68808
	68808
	71112

	29
	66592
	68808
	68808
	68808
	71112
	71112
	71112
	73712
	73712
	73712

	30
	71112
	71112
	73712
	73712
	73712
	75376
	76208
	76208
	78704
	78704

	31
	75376
	75376
	76208
	76208
	78704
	78704
	78704
	81176
	81176
	81176

	32
	78704
	78704
	78704
	81176
	81176
	81176
	81176
	84760
	84760
	84760

	33
	90816
	90816
	90816
	93800
	93800
	93800
	93800
	97896
	97896
	97896

	ITBS
	NPRB

	
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110

	27
	66592
	66592
	68808
	68808
	68808
	71112
	71112
	71112
	71112
	73712

	28
	71112
	71112
	71112
	73712
	73712
	73712
	75376
	76208
	76208
	76208

	29
	75376
	76208
	76208
	76208
	78704
	78704
	78704
	81176
	81176
	81176

	30
	78704
	81176
	81176
	81176
	81176
	84760
	84760
	84760
	84760
	84760

	31
	84760
	84760
	84760
	84760
	87936
	87936
	87936
	87936
	90816
	90816

	32
	87936
	87936
	87936
	87936
	90816
	90816
	90816
	93800
	93800
	93800

	33
	97896
	97896
	97896
	97896
	97896
	97896
	97896
	97896
	97896
	97896


5. Conclusions
We propose the following for the design of new CQI/MCS/TBS table supporting 256QAM in downlink transmission:
Proposal 1: The switching point of 64QAM and 256QAM is current CQI index 15.
Proposal 2: There is no MCS entry overlapping spectral efficiency between 64QAM and 256QAM.
Proposal 3: There are 3 reserved MCS entries for adaptive retransmission.
Proposal 4: CQI entries are taken as starting point of MCS design and there should be at least one additional MCS entry between adjacent CQI entries.
Proposal 5: Current CQI index 2, 4 and 6 are removed.
Proposal 6 and 7: Current MCS index 0, 1, 2, 4 and 8 are reused.
Proposal 8: There are four CQI entries for 256QM, and their spectral efficiencies are defined to have even space of required SNR.
Also, we propose new CQI/MCS/TBS table for 256QAM support.
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