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1 Introduction
In RAN#75, the following proposals in [1] were accepted:
· Introduction of new alternative Transport Block Size for 256QAM  
· The TBS for single layer should be based on 100752 bits
· The TBS for two layers should be based on 201936 bits
· The new TBS should be optional for the UE with capability signalling
· The mechanism to use 33B would be the same as for 33A
· The new TBS should be applicable from Rel-14
· Ask the Working Groups to develop the relevant specification details
A motivation of the proposal is with DL Category 16 (1Gbps) wherein the actual maximum data rate is less than 1Gbps (~980Mbps) with the existing TBS for 256QAM and 4 layers.
This contribution discusses the specification update to reflect the decision made in RAN#75.
2 Discussion – TBS and code rate aspects
Given that the accepted proposals are mainly for marketing purpose to say 1Gbps can be achieved, it is highly desirable to update TBS 100752 bits for single layer and 201936 bits for two layers only for N_PRB=100 – for other N_PRB values, we can keep the same TBS as I_TBS=33 for a new I_TBS=33B. For convenience, I_TBS tables for single and two layers with the modification are shown from N_PRB=91.
Table 1 Transport block size table for transport blocks not mapped to two or more layer spatial multiplexing – shown from N_PRB=91 (Table 7.1.7.2.1-1 of TS36.213 v14.2.0)
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	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
	75376
	75376
	76208
	76208
	78704
	78704

	31
	75376
	76208
	76208
	78704
	78704
	78704
	81176
	81176
	81176
	81176

	32
	78704
	78704
	78704
	81176
	81176
	81176
	84760
	84760
	84760
	84760

	32A
	84760
	84760
	87936
	87936
	87936
	87936
	90816
	90816
	90816
	93800

	33
	90816
	90816
	90816
	93800
	93800
	93800
	93800
	97896
	97896
	97896

	33A
	78704
	81176
	81176
	81176
	81176
	84760
	84760
	84760
	84760
	87936

	33B
	90816
	90816
	90816
	93800
	93800
	93800
	93800
	97896
	97896
	100752

	34
	93800
	97896
	97896
	97896
	97896
	101840
	101840
	101840
	105528
	105528
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	101
	102
	103
	104
	105
	106
	107
	108
	109
	110

	27
	66592
	66592
	68808
	68808
	68808
	71112
	71112
	71112
	71112
	73712

	28
	71112
	71112
	73712
	73712
	73712
	75376
	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
	87936

	31
	84760
	84760
	84760
	84760
	87936
	87936
	87936
	87936
	90816
	90816

	32
	87936
	87936
	87936
	87936
	90816
	90816
	90816
	93800
	93800
	93800

	32A
	93800
	93800
	93800
	97896
	97896
	97896
	97896
	101840
	101840
	101840

	33
	97896
	97896
	97896
	97896
	97896
	97896
	97896
	97896
	97896
	97896

	33A
	87936
	87936
	87936
	90816
	90816
	90816
	93800
	93800
	93800
	97896

	33B
	100752
	100752
	100752
	100752
	100752
	100752
	100752
	100752
	100752
	100752

	34
	105528
	105528
	105528
	105528
	105528
	105528
	105528
	105528
	105528
	105528


Table 2 One-layer to two-layer TBS translation table (Table 7.1.7.2.2-1 of TS36.213 v14.2.0)
	TBS_L1
	TBS_L2
	TBS_L1
	TBS_L2
	TBS_L1
	TBS_L2
	TBS_L1
	TBS_L2

	1544
	3112
	3752
	7480
	10296
	20616
	28336
	57336

	1608
	3240
	3880
	7736
	10680
	21384
	29296
	59256

	1672
	3368
	4008
	7992
	11064
	22152
	30576
	61664

	1736
	3496
	4136
	8248
	11448
	22920
	31704
	63776

	1800
	3624
	4264
	8504
	11832
	23688
	32856
	66592

	1864
	3752
	4392
	8760
	12216
	24496
	34008
	68808

	1928
	3880
	4584
	9144
	12576
	25456
	35160
	71112

	1992
	4008
	4776
	9528
	12960
	25456
	36696
	73712

	2024
	4008
	4968
	9912
	13536
	27376
	37888
	76208

	2088
	4136
	5160
	10296
	14112
	28336
	39232
	78704

	2152
	4264
	5352
	10680
	14688
	29296
	40576
	81176

	2216
	4392
	5544
	11064
	15264
	30576
	42368
	84760

	2280
	4584
	5736
	11448
	15840
	31704
	43816
	87936

	2344
	4776
	5992
	11832
	16416
	32856
	45352
	90816

	2408
	4776
	6200
	12576
	16992
	34008
	46888
	93800 

	2472
	4968
	6456
	12960
	17568
	35160
	48936
	97896 

	2536
	5160
	6712
	13536
	18336
	36696
	51024
	101840

	2600
	5160
	6968
	14112
	19080
	37888
	52752
	105528

	2664
	5352
	7224
	14688
	19848
	39232
	55056
	110136

	2728
	5544
	7480
	14688
	20616
	40576
	57336
	115040

	2792
	5544
	7736
	15264
	21384
	42368
	59256
	119816

	2856
	5736
	7992
	15840
	22152
	43816
	61664
	124464

	2984
	5992
	8248
	16416
	22920
	45352
	63776
	128496

	3112
	6200
	8504
	16992
	23688
	46888
	66592
	133208

	3240
	6456
	8760
	17568
	24496
	48936
	68808
	137792

	3368
	6712
	9144
	18336
	25456
	51024
	71112
	142248

	3496
	6968
	9528
	19080
	26416
	52752
	73712
	146856

	3624
	7224
	9912
	19848
	27376
	55056
	75376
	149776

	76208
	152976
	81176
	161760
	87936
	175600
	93800
	187712

	78704
	157432
	84760
	169544
	90816
	181656
	97896
	195816

	101840
	203704
	105528
	211936
	100752
	201936
	
	


Proposal 1: Update TBS tables in TS36.213 as shown in Table 1 and Table 2.
As for the TBS value 201936 of one layer to two layers, assuming 4 CRS ports and 256 QAM, the coding rate can be calculated according to Table 3. As it can be seen, even without PSS/SSS/PBCH overhead (i.e. in subframes other than #0 and #5), the coding rate becomes 0.93180 which is beyond the current coding rate threshold 0.931. Therefore, the coding rate threshold with the new TBS needs to be updated to 0.932. More specifically, the following part of TS36.213 needs to be updated. 
	[…]

The UE may skip decoding a transport block in an initial transmission if the effective channel code rate is higher than 0.932, where the effective channel code rate is defined as the number of downlink information bits (including CRC bits) divided by the number of physical channel bits on PDSCH. If the UE skips decoding, the physical layer indicates to higher layer that the transport block is not successfully decoded. For the special subframe configurations 0 and 5 with normal downlink CP or configurations 0 and 4 with extended downlink CP in frame structure type 2, or for subframes with the same duration as the DwPTS duration of the special subframe configuration 0 and 5 in frame structure type 3, with the special subframe configurations shown in Table 4.2-1 of [3], a non-BL/CE UE shall assume there is no PDSCH transmission in DwPTS of the special subframe.
[…]


Table 3 Coding rate calculation with TBS 201936, 4 CRS ports, 256 QAM

	Normal CP,

1 OS for PDCCH
	Total number RE
	PCFICH, PHICH, PDCCH
	CRS
	PSS/SSS
	PBCH
	Number of Available RE for 2 layer TB in TM3/4 PDSCH
	Coderate

With 201936 TBS and 256 QAM

	Subframe #0


	12x14x100

= 16800
	8x100

= 800
	24x100

= 2400
	72x2

= 144
	72x4 – 4x2x6

= 240
	13216x2

= 26432
	0.9588

	Subframe #5


	12x14x100

= 16800
	8x100

= 800
	24x100

= 2400
	72x2

= 144
	0
	13456x2

= 26912
	0.9417

	Subframe #1-4, 6-9
	16800
	800
	2400
	0
	0
	13600x2

= 27200
	0.93180


Proposal 2: Coding rate threshold in TS36.213 needs to be updated from 0.931 to 0.932.

There are further miscellaneous parts to be updated in TS36.213 as shown below.

Table 4 Modulation and TBS index table 2 for PDSCH (Table 7.1.7.1-1A of TS36.213 v14.2.0)
	MCS Index
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	Modulation Order
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	Modulation Order
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	TBS Index
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	0
	2 
	2
	0 

	1
	2 
	2
	2 

	2
	2 
	2
	4 

	3
	2 
	4
	6 

	4
	2 
	4
	8 

	5
	4 
	6
	10 

	6
	4 
	6
	11 

	7
	4 
	6
	12 

	8
	4 
	6
	13 

	9
	4 
	6
	14 

	10
	4 
	8
	15 

	11
	6 
	8
	16 

	12
	6 
	8
	17 

	13
	6 
	8
	18 

	14
	6 
	8
	19 

	15
	6 
	8
	20 

	16
	6 
	8
	21 

	17
	6 
	8
	22 

	18
	6 
	8
	23 

	19
	6 
	8
	24 

	20
	8 
	8
	25 

	21
	8 
	8
	27 

	22
	8 
	8
	28 

	23
	8 
	8
	29 

	24
	8 
	8
	30 

	25
	8 
	8
	31 

	26
	8 
	8
	32 

	27
	8 
	8
	33/33A/33B 

	28
	2 
	2 
	reserved

	29
	4 
	4 
	

	30
	6 
	6 
	

	31
	8 
	8 
	


3 Discussion – Signaling aspects
Since the TBS usage is configured by RRC (tbsIndexAlt), TS36.331 also needs to be updated as shown below.

PDSCH-Config information element

-- ASN1START

[Omitted]

PDSCH-ConfigDedicated-v1280 ::=

SEQUENCE {


tbsIndexAlt-r12





ENUMERATED {a26, a33}



OPTIONAL
-- Need OR
}

PDSCH-ConfigDedicated-v1310 ::=

SEQUENCE {


dmrs-ConfigPDSCH-v1310



DMRS-Config-v1310




OPTIONAL
-- Need ON

}
PDSCH-ConfigDedicated-v14xy ::=

SEQUENCE {


ce-pdsch-maxBandwidth-config-r14

ENUMERATED {bw5, bw20}
OPTIONAL,
-- Need OP


ce-pdsch-tenProcesses-config-r14

ENUMERATED {on}
OPTIONAL,
-- Need OR


ce-HarqAckBundling-config-r14


ENUMERATED {on} OPTIONAL,
-- Need OR


ce-schedulingEnhancement-config-r14

ENUMERATED {range1, range2} OPTIONAL,
-- Need OR

tbsIndexAlt2-r14





BOOLEAN





OPTIONAL
-- Need OR
}

[Omitted]

	tbsIndexAlt
Indicates the applicability of the alternative TBS index for the ITBS 26 and 33 (see TS 36.213 [23, Table 7.1.7.2.1-1]) to all subframes scheduled by DCI format 2C or 2D. Value a26 refers to the alternative TBS index ITBS 26A, and value a33 refers to the alternative TBS index ITBS 33A. If this field is not configured, the UE shall use ITBS 26 specified in Table 7.1.7.2.1-1 in TS 36.213 [23] for all subframes instead. If this field is not configured with a33 and tbsIndexAlt2 is not configured, the UE shall use ITBS 33 specified in Table 7.1.7.2.1-1 in TS 36.213 [23] for all subframes instead.

	tbsIndexAlt2
Indicates the applicability of the alternative TBS index ITBS 33B for the ITBS 33 (see TS 36.213 [23, Table 7.1.7.2.1-1]) to all subframes scheduled by DCI format 2 or 2A. TRUE corresponds to the alternative TBS index ITBS 33B. If this field is configured, tbsIndexAlt-r12 shall not be configured to set as a33.  If this field is not configured, the UE shall use 33 if tbsIndexAlt is not configured or 33A if tbsIndexAlt is configured to set as a33 specified in Table 7.1.7.2.1-1 in TS 36.213 [23] for all subframes instead.


Proposal 3: a new IE tbsIndexAlt2 for the new TBS for 33B is introduced in TS36.331.

As the support of 33B is optional feature, UE capability signaling should be introduced in TS36.306. Similar to alternativeTBS-Indices-r12, the following definition can be introduced. 

<TS36.306>

4.3.4.X
alternativeTBS-Index33B-r14
This field defines whether alternative TBS index ITBS 33B for ITBS 33 as specified in TS 36.213 [22] is supported by the UE which is capable of transmission mode 3 or 4. Support of ITBS 33B is applied for the UE supporting 256QAM in DL.
<TS36.331>
UE-EUTRA-Capability information element

PhyLayerParameters-v14xy ::=


SEQUENCE {

ce-pusch-nb-maxTbs-r14




ENUMERATED {supported}


OPTIONAL,

ce-pdsch-pusch-maxBandwidth-r14


ENUMERATED {bw5, bw20}


OPTIONAL,

ce-HarqAckBundling-r14




ENUMERATED {supported}


OPTIONAL,

ce-pdsch-tenProcesses-r14



ENUMERATED {supported}


OPTIONAL,

ce-RetuningSymbols-r14




ENUMERATED {n0, n1}



OPTIONAL,

ce-pdsch-pusch-Enhancement-r14


ENUMERATED {supported}


OPTIONAL,

ce-schedulingEnhancement-r14


ENUMERATED {supported}


OPTIONAL,

ce-srsEnhancement-r14




ENUMERATED {supported}


OPTIONAL,


ce-pucch-Enhancement-r14




ENUMERATED {supported}


OPTIONAL,


ce-ClosedLoopTxAntennaSelection-r14

ENUMERATED {supported}


OPTIONAL,

tdd-SpecialSubframe-r14




ENUMERATED {supported}


OPTIONAL,


dmrs-LessUpPTS-r14





ENUMERATED {supported}


OPTIONAL,

mimo-UE-Parameters-v14xy




MIMO-UE-Parameters-v14xy,


OPTIONAL


alternativeTBS-Index33B-r14



ENUMERATED {supported}


OPTIONAL
}
	UE-EUTRA-Capability field descriptions
	FDD/ TDD diff

	alternativeTBS-Index33B
Indicates whether the UE supports alternative TBS index ITBS 33B for ITBS 33 as specified in TS 36.213 [23].
	-


Proposal 4: Capability signaling to indicate the support of the new TBS for 33B is introduced in TS36.331 and TS36.306.
Accordingly, the following statement needs to be updated with PHY spec update.

	[…]

for DCI format 1/1B/1D/2/2A/2B/2C/2D with CRC scrambled by C-RNTI

-
for 
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, the UE shall first determine the TBS index (
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and Table 7.1.7.1-1A except if the transport block is disabled in DCI formats 2, 2A, 2B, 2C and 2D as specified below. When 
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, if the UE is scheduled by DCI formats 2C/2D and is configured with a33 in tbsIndexAlt, 
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 is 33A; else if the UE is scheduled by DCI format 2/2A and is configured with tbsIndexAlt2, 
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 is 33B; otherwise 
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 is 33. For a transport block that is not mapped to more than single-layer spatial multiplexing, the TBS is determined by the procedure in subclause 7.1.7.2.1. For a transport block that is mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in subclause 7.1.7.2.2. For a transport block that is mapped to three-layer spatial multiplexing, the TBS is determined by the procedure in subclause 7.1.7.2.4. For a transport block that is mapped to four-layer spatial multiplexing, the TBS is determined by the procedure in subclause 7.1.7.2.5.

-
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, the TBS is assumed to be as determined from DCI transported in the latest PDCCH/EPDCCH for the same transport block using 
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-
In DCI formats 2, 2A, 2B, 2C and 2D a transport block is disabled if 
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 and if rvidx = 1 otherwise the transport block is enabled.
[…]


Proposal 5: A part for TBS selection in TS36.213 needs to be updated.
Finally, a further update for TS36.306 is shown as below for DL Category 16.

	UE DL Category
	Maximum number of DL-SCH transport block bits received within a TTI (Note 1)
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	DL Category 16
	978960 -1051360 (Note 3)
	149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM, no support of alternativeTBS-Indices-33B-r14)
201936 (4 layers, 256QAM, support of alternativeTBS-Indices-33B-r14)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM, no support of alternativeTBS-Indices-33B-r14)
100752 (2 layers, 256QAM, support of alternativeTBS-Indices-33B-r14)
	12789504
	2 or 4


Proposal 6: Maximum number of TBS bits needs to be updated in TS36.306 for DL category 16.

3 Conclusions
This contribution discussed the specification impact due to the introduction of new TBS for 256QAM in Rel-14 according to [1].  The following changes are proposed based on the discussion. 

Proposal 1: Update TBS tables in TS36.213 as shown in Table 1 and Table 2.

Proposal 2: Coding rate threshold in TS36.213 needs to be updated from 0.931 to 0.932.

Proposal 3: a new IE tbsIndexAlt2 for the new TBS for 33B is introduced in TS36.331.

Proposal 4: Capability signaling to indicate the support of the new TBS for 33B is introduced in TS36.331 and TS36.306.
Proposal 5: A part for TBS selection in TS36.213 needs to be updated.
Proposal 6: Maximum number of TBS bits needs to be updated in TS36.306 for DL category 16.

If the proposals are agreeable, we propose to agree the companion CRs for TS36.331 and TS36.306 in [3] and [4]. 
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