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7.1.7.1.1
DL-SCH transport block size selection / DCI format 1 / RA type 0

7.1.7.1.1.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE on PDCCH receives DCI format 1 indicating Resource Allocation Type 0, a resource block assignment correspondent to 
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 physical resource blocks and a modulation and coding scheme 
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 }

    then { UE decodes the received transport block of size correspondent to the read 
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 and 
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 and forwards it to higher layers }

            }

7.1.7.1.1.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.212, clause 5.3.3.1.2; TS 36.213, clauses 7.1.6.1, 7.1.7, 7.1.7.1, 7.1.7.2 and 7.1.7.2.1; and TS 36.306 clause 4.1.

[TS 36.212 clause 5.3.3.1.2]

DCI format 1 is used for the scheduling of one PDSCH codeword. 

The following information is transmitted by means of the DCI format 1:

- Resource allocation header (resource allocation type 0 / type 1) – 1 bit as defined in section 7.1.6 of [3]

      If downlink bandwidth is less than or equal to 10 PRBs, there is no resource allocation header and resource allocation type 0 is assumed. 

- Resource block assignment:

- For resource allocation type 0 as defined in section 7.1.6.1 of [3]: 

- 
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where the value of P depends on the number of DL resource blocks as indicated in section 7.1.6 of [3]

- Modulation and coding scheme – 5 bits as defined in section 7.1.7 of [3]

If the number of information bits in format 1 is equal to that for format 0/1A, one bit of value zero shall be appended to format 1.

If the number of information bits in format 1 belongs to one of the sizes in Table 5.3.3.1.2-1, one or more zero bit(s) shall be appended to format 1 until the payload size of format 1 does not belong to one of the sizes in Table 5.3.3.1.2-1 and not equal to that of format 0/1A.
Table 5.3.3.1.2-1: Ambiguous Sizes of Information Bits

	{12, 14, 16 ,20, 24, 26, 32, 40, 44, 56}


[TS 36.213 clause 7.1.6.1]

In resource allocations of type 0, resource block assignment information includes a bitmap indicating the resource block groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive physical resource blocks (PRBs). Resource block group size (P) is a function of the system bandwidth as shown in Table 7.1.6.1-1.  The total number of RBGs (
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) for downlink system bandwidth of
[image: image7.wmf]DL

RB

N

 PRBs is given by 
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of the RBGs are of size P and if 
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 then one of the RBGs is of size
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.  The bitmap is of size 
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bits with one bitmap bit per RBG such that each RBG is addressable. The RBGs shall be indexed in the order of increasing frequency and non-increasing RBG sizes starting at the lowest frequency. The order of RBG to bitmap bit mapping is in such way that RBG 0 to RBG
[image: image13.wmf]1
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 are mapped to MSB to LSB of the bitmap. The RBG is allocated to the UE if the corresponding bit value in the bitmap is 1, the RBG is not allocated to the UE otherwise.

Table 7.1.6.1-1: Type 0 Resource Allocation RBG Size vs. Downlink System Bandwidth

	System Bandwidth
	RBG Size

	
[image: image14.wmf]DL

RB

N


	(P)

	≤10
	1

	11 – 26
	2

	27 – 63
	3

	64 – 110
	4


[TS 36.213 clause 7.1.7]

To determine the modulation order and transport block size(s) in the physical downlink shared channel, the UE shall first

· read the 5-bit “modulation and coding scheme” field (
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) in the DCI
and second if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then

...

else 
· set the Table 7.1.7.2.1-1 column indicator 
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 to the total number of allocated PRBs based on the procedure defined in Section 7.1.6.

if the transport block is transmitted in DwPTS of the special subframe in frame structure type 2,  then 
set the Table 7.1.7.2.1-1 column indicator 
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else, set the Table 7.1.7.2.1-1 column indicator 
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The UE may skip decoding a transport block in an initial transmission if the effective channel code rate is higher than 0.930, 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 CP or configurations 0 and 4 with extended CP, shown in table 4.2-1 [3], there shall be no PDSCH transmission in  DwPTS of the special subframe.
[TS 36.213 clause 7.1.7.1]

The UE shall use 
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= 2 if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI, otherwise, the UE shall use
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and Table 7.1.7.1-1 to determine the modulation order (
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) used in the physical downlink shared channel.

Table 7.1.7.1-1: Modulation and TBS index table for PDSCH

	MCS Index
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	Modulation Order
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	TBS Index
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	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	4
	9

	11
	4
	10

	12
	4
	11

	13
	4
	12

	14
	4
	13

	15
	4
	14

	16
	4
	15

	17
	6
	15

	18
	6
	16

	19
	6
	17

	20
	6
	18

	21
	6
	19

	22
	6
	20

	23
	6
	21

	24
	6
	22

	25
	6
	23

	26
	6
	24

	27
	6
	25

	28
	6
	26

	29
	2
	reserved

	30
	4
	

	31
	6
	


[TS 36.213 clause 7.1.7.2]

If the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then 
-
for DCI format 1A:
-
the UE shall set the TBS index (
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) equal to 
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 and determine its TBS by the procedure in Section 7.1.7.2.1. 

...

else

-
for
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, the UE shall first determine the TBS index (
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) using
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and Table 7.1.7.1-1 except if the transport block is disabled in DCI formats 2 and 2A as specified below. For a transport block that is not mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Section 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 Section 7.1.7.2.2. 
-
for
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, the TBS is assumed to be as determined from DCI transported in the latest PDCCH for the same transport block using 
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. If there is no latest PDCCH for the same transport block using
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, and if the initial PDSCH for the same transport block is semi-persistently scheduled, the TBS shall be determined from the most recent semi-persistent scheduling assignment PDCCH.
-
In DCI formats 2 and 2A a transport block is disabled if 
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 and if rvidx = 1 otherwise the transport block is enabled.
The NDI and HARQ process ID, as signalled on PDCCH, and the TBS, as determined above, shall be delivered to higher layers.

[TS 36.213 clause 7.1.7.2.1]

For
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, the TBS is given by the (
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,
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) entry of Table 7.1.7.2.1-1.

Table 7.1.7.2.1-1: Transport block size table (dimension 27×110)

	
[image: image37.wmf]TBS

I


	
[image: image38.wmf]PRB

N



	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	0
	16
	32
	56
	88
	120
	152
	176
	208
	224
	256

	1
	24
	56
	88
	144
	176
	208
	224
	256
	328
	344

	2
	32
	72
	144
	176
	208
	256
	296
	328
	376
	424

	3
	40
	104
	176
	208
	256
	328
	392
	440
	504
	568

	4
	56
	120
	208
	256
	328
	408
	488
	552
	632
	696

	5
	72
	144
	224
	328
	424
	504
	600
	680
	776
	872

	6
	328
	176
	256
	392
	504
	600
	712
	808
	936
	1032

	7
	104
	224
	328
	472
	584
	712
	840
	968
	1096
	1224

	8
	120
	256
	392
	536
	680
	808
	968
	1096
	1256
	1384

	9
	136
	296
	456
	616
	776
	936
	1096
	1256
	1416
	1544

	10
	144
	328
	504
	680
	872
	1032
	1224
	1384
	1544
	1736

	11
	176
	376
	584
	776
	1000
	1192
	1384
	1608
	1800
	2024

	12
	208
	440
	680
	904
	1128
	1352
	1608
	1800
	2024
	2280

	13
	224
	488
	744
	1000
	1256
	1544
	1800
	2024
	2280
	2536

	14
	256
	552
	840
	1128
	1416
	1736
	1992
	2280
	2600
	2856

	15
	280
	600
	904
	1224
	1544
	1800
	2152
	2472
	2728
	3112

	16
	328
	632
	968
	1288
	1608
	1928
	2280
	2600
	2984
	3240

	17
	336
	696
	1064
	1416
	1800
	2152
	2536
	2856
	3240
	3624

	18
	376
	776
	1160
	1544
	1992
	2344
	2792
	3112
	3624
	4008

	19
	408
	840
	1288
	1736
	2152
	2600
	2984
	3496
	3880
	4264

	20
	440
	904
	1384
	1864
	2344
	2792
	3240
	3752
	4136
	4584

	21
	488
	1000
	1480
	1992
	2472
	2984
	3496
	4008
	4584
	4968

	22
	520
	1064
	1608
	2152
	2664
	3240
	3752
	4264
	4776
	5352

	23
	552
	1128
	1736
	2280
	2856
	3496
	4008
	4584
	5160
	5736

	24
	584
	1192
	1800
	2408
	2984
	3624
	4264
	4968
	5544
	5992

	25
	616
	1256
	1864
	2536
	3112
	3752
	4392
	5160
	5736
	6200

	26
	712
	1480
	2216
	2984
	3752
	4392
	5160
	5992
	6712
	7480
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	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	0
	288
	328
	344
	376
	392
	424
	456
	488
	504
	536

	1
	376
	424
	456
	488
	520
	568
	600
	632
	680
	712

	2
	472
	520
	568
	616
	648
	696
	744
	776
	840
	872

	3
	616
	680
	744
	808
	872
	904
	968
	1032
	1096
	1160

	4
	776
	840
	904
	1000
	1064
	1128
	1192
	1288
	1352
	1416

	5
	968
	1032
	1128
	1224
	1320
	1384
	1480
	1544
	1672
	1736

	6
	1128
	1224
	1352
	1480
	1544
	1672
	1736
	1864
	1992
	2088

	7
	1320
	1480
	1608
	1672
	1800
	1928
	2088
	2216
	2344
	2472

	8
	1544
	1672
	1800
	1928
	2088
	2216
	2344
	2536
	2664
	2792

	9
	1736
	1864
	2024
	2216
	2344
	2536
	2664
	2856
	2984
	3112

	10
	1928
	2088
	2280
	2472
	2664
	2792
	2984
	3112
	3368
	3496

	11
	2216
	2408
	2600
	2792
	2984
	3240
	3496
	3624
	3880
	4008

	12
	2472
	2728
	2984
	3240
	3368
	3624
	3880
	4136
	4392
	4584

	13
	2856
	3112
	3368
	3624
	3880
	4136
	4392
	4584
	4968
	5160

	14
	3112
	3496
	3752
	4008
	4264
	4584
	4968
	5160
	5544
	5736

	15
	3368
	3624
	4008
	4264
	4584
	4968
	5160
	5544
	5736
	6200

	16
	3624
	3880
	4264
	4584
	4968
	5160
	5544
	5992
	6200
	6456

	17
	4008
	4392
	4776
	5160
	5352
	5736
	6200
	6456
	6712
	7224

	18
	4392
	4776
	5160
	5544
	5992
	6200
	6712
	7224
	7480
	7992

	19
	4776
	5160
	5544
	5992
	6456
	6968
	7224
	7736
	8248
	8504

	20
	5160
	5544
	5992
	6456
	6968
	7480
	7992
	8248
	8760
	9144

	21
	5544
	5992
	6456
	6968
	7480
	7992
	8504
	9144
	9528
	9912

	22
	5992
	6456
	6968
	7480
	7992
	8504
	9144
	9528
	10296
	10680

	23
	6200
	6968
	7480
	7992
	8504
	9144
	9912
	10296
	11064
	11448

	24
	6712
	7224
	7992
	8504
	9144
	9912
	10296
	11064
	11448
	12216

	25
	6968
	7480
	8248
	8760
	9528
	10296
	10680
	11448
	12216
	12576

	26
	8248
	8760
	9528
	10296
	11064
	11832
	12576
	13536
	14112
	14688
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	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	0
	568
	600
	616
	648
	680
	712
	744
	776
	776
	808

	1
	744
	776
	808
	872
	904
	936
	968
	1000
	1032
	1064

	2
	936
	968
	1000
	1064
	1096
	1160
	1192
	1256
	1288
	1320

	3
	1224
	1256
	1320
	1384
	1416
	1480
	1544
	1608
	1672
	1736

	4
	1480
	1544
	1608
	1736
	1800
	1864
	1928
	1992
	2088
	2152

	5
	1864
	1928
	2024
	2088
	2216
	2280
	2344
	2472
	2536
	2664

	6
	2216
	2280
	2408
	2472
	2600
	2728
	2792
	2984
	2984
	3112

	7
	2536
	2664
	2792
	2984
	3112
	3240
	3368
	3368
	3496
	3624

	8
	2984
	3112
	3240
	3368
	3496
	3624
	3752
	3880
	4008
	4264

	9
	3368
	3496
	3624
	3752
	4008
	4136
	4264
	4392
	4584
	4776

	10
	3752
	3880
	4008
	4264
	4392
	4584
	4776
	4968
	5160
	5352

	11
	4264
	4392
	4584
	4776
	4968
	5352
	5544
	5736
	5992
	5992

	12
	4776
	4968
	5352
	5544
	5736
	5992
	6200
	6456
	6712
	6712

	13
	5352
	5736
	5992
	6200
	6456
	6712
	6968
	7224
	7480
	7736

	14
	5992
	6200
	6456
	6968
	7224
	7480
	7736
	7992
	8248
	8504

	15
	6456
	6712
	6968
	7224
	7736
	7992
	8248
	8504
	8760
	9144

	16
	6712
	7224
	7480
	7736
	7992
	8504
	8760
	9144
	9528
	9912

	17
	7480
	7992
	8248
	8760
	9144
	9528
	9912
	10296
	10296
	10680

	18
	8248
	8760
	9144
	9528
	9912
	10296
	10680
	11064
	11448
	11832

	19
	9144
	9528
	9912
	10296
	10680
	11064
	11448
	12216
	12576
	12960

	20
	9912
	10296
	10680
	11064
	11448
	12216
	12576
	12960
	13536
	14112

	21
	10680
	11064
	11448
	12216
	12576
	12960
	13536
	14112
	14688
	15264

	22
	11448
	11832
	12576
	12960
	13536
	14112
	14688
	15264
	15840
	16416

	23
	12216
	12576
	12960
	13536
	14112
	14688
	15264
	15840
	16416
	16992

	24
	12960
	13536
	14112
	14688
	15264
	15840
	16416
	16992
	17568
	18336

	25
	13536
	14112
	14688
	15264
	15840
	16416
	16992
	17568
	18336
	19080

	26
	15264
	16416
	16992
	17568
	18336
	19080
	19848
	20616
	21384
	22152
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	31
	32
	33
	34
	35
	36
	37
	38
	39
	40

	0
	840
	872
	904
	936
	968
	1000
	1032
	1032
	1064
	1096

	1
	1128
	1160
	1192
	1224
	1256
	1288
	1352
	1384
	1416
	1416

	2
	1384
	1416
	1480
	1544
	1544
	1608
	1672
	1672
	1736
	1800

	3
	1800
	1864
	1928
	1992
	2024
	2088
	2152
	2216
	2280
	2344

	4
	2216
	2280
	2344
	2408
	2472
	2600
	2664
	2728
	2792
	2856

	5
	2728
	2792
	2856
	2984
	3112
	3112
	3240
	3368
	3496
	3496

	6
	3240
	3368
	3496
	3496
	3624
	3752
	3880
	4008
	4136
	4136

	7
	3752
	3880
	4008
	4136
	4264
	4392
	4584
	4584
	4776
	4968

	8
	4392
	4584
	4584
	4776
	4968
	4968
	5160
	5352
	5544
	5544

	9
	4968
	5160
	5160
	5352
	5544
	5736
	5736
	5992
	6200
	6200

	10
	5544
	5736
	5736
	5992
	6200
	6200
	6456
	6712
	6712
	6968

	11
	6200
	6456
	6712
	6968
	6968
	7224
	7480
	7736
	7736
	7992

	12
	6968
	7224
	7480
	7736
	7992
	8248
	8504
	8760
	8760
	9144

	13
	7992
	8248
	8504
	8760
	9144
	9144
	9528
	9912
	9912
	10296

	14
	8760
	9144
	9528
	9912
	9912
	10296
	10680
	11064
	11064
	11448

	15
	9528
	9912
	10296
	10296
	10680
	11064
	11448
	11832
	11832
	12216

	16
	9912
	10296
	10680
	11064
	11448
	11832
	12216
	12216
	12576
	12960

	17
	11064
	11448
	11832
	12216
	12576
	12960
	13536
	13536
	14112
	14688

	18
	12216
	12576
	12960
	13536
	14112
	14112
	14688
	15264
	15264
	15840

	19
	13536
	13536
	14112
	14688
	15264
	15264
	15840
	16416
	16992
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	9144
	9144
	9144
	9528
	9528
	9528
	9528
	9528

	6
	10680
	10680
	10680
	10680
	11064
	11064
	11064
	11448
	11448
	11448

	7
	12216
	12576
	12576
	12576
	12960
	12960
	12960
	12960
	13536
	13536

	8
	14112
	14112
	14688
	14688
	14688
	14688
	15264
	15264
	15264
	15264

	9
	15840
	16416
	16416
	16416
	16416
	16992
	16992
	16992
	16992
	17568

	10
	17568
	18336
	18336
	18336
	18336
	18336
	19080
	19080
	19080
	19080

	11
	20616
	20616
	20616
	21384
	21384
	21384
	21384
	22152
	22152
	22152

	12
	22920
	23688
	23688
	23688
	23688
	24496
	24496
	24496
	24496
	25456

	13
	26416
	26416
	26416
	26416
	27376
	27376
	27376
	27376
	28336
	28336

	14
	29296
	29296
	29296
	29296
	30576
	30576
	30576
	30576
	31704
	31704

	15
	30576
	31704
	31704
	31704
	31704
	32856
	32856
	32856
	34008
	34008

	16
	32856
	32856
	34008
	34008
	34008
	34008
	35160
	35160
	35160
	35160

	17
	36696
	36696
	36696
	37888
	37888
	37888
	39232
	39232
	39232
	39232

	18
	40576
	40576
	40576
	40576
	42368
	42368
	42368
	42368
	43816
	43816

	19
	43816
	43816
	43816
	45352
	45352
	45352
	46888
	46888
	46888
	46888

	20
	46888
	46888
	48936
	48936
	48936
	48936
	48936
	51024
	51024
	51024

	21
	51024
	51024
	51024
	52752
	52752
	52752
	52752
	55056
	55056
	55056

	22
	55056
	55056
	55056
	57336
	57336
	57336
	57336
	59256
	59256
	59256

	23
	57336
	59256
	59256
	59256
	59256
	61664
	61664
	61664
	61664
	63776

	24
	61664
	61664
	63776
	63776
	63776
	63776
	66592
	66592
	66592
	66592

	25
	63776
	63776
	66592
	66592
	66592
	66592
	68808
	68808
	68808
	71112

	26
	75376
	75376
	75376
	75376
	75376
	75376
	75376
	75376
	75376
	75376


[TS 36.306 clause 4.1]

 

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	

	
	

	
	
	
	
	

	
	
	

	
	

	
	
	

	
	

	



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


The  field ue-Category defines a combined uplink and downlink capability. The parameters set by the UE Category are defined in subclause 4.2. Tables 4.1-1 and 4.1-2 define the downlink and, respectively, uplink physical layer parameter values for each UE Category. A UE indicating category 6 or 7 shall also indicate category 4. A UE indicating category 8 shall also indicate category 5. A UE indicating category 9 shall also indicate category 6 and 4. A UE indicating category 10 shall also indicate category 7 and 4. A UE indicating category 11 shall also indicate category 9, 6 and 4. A UE indicating category 12 shall also indicate category 10, 7 and 4. Table 4.1-4 defines the minimum capability for the maximum number of bits of a MCH transport block received within a TTI for an MBMS capable UE.

Table 4.1-1: Downlink physical layer parameter values set by the field ue-Category
	UE 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

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	299552
	149776
	3667200
	4

	Category 6
	301504
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	3654144
	2 or 4

	Category 7
	301504
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	3654144
	2 or 4

	Category 8
	2998560
	299856
	35982720
	8

	Category 9
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	5481216
	2 or 4

	Category 10
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	5481216
	2 or 4

	Category 11
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	Category 12
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	NOTE 1:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.


Table 4.1-2: Uplink physical layer parameter values set by the field ue-Category

	UE Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	Category 1
	5160
	5160
	No

	Category 2
	25456
	25456
	No

	Category 3
	51024
	51024
	No

	Category 4
	51024
	51024
	No

	Category 5
	75376
	75376
	Yes

	Category 6
	51024
	51024
	No

	Category 7
	102048
	51024
	No

	Category 8
	1497760
	149776
	Yes

	Category 9
	51024
	51024
	No

	Category 10
	102048
	51024
	No

	Category 11
	51024
	51024
	No

	Category 12
	102048
	51024
	No


[TS 36.306 clause 4.1A]

The fields ue-CategoryDL and ue-CategoryUL define downlink/uplink capability respectively. The parameters set by the UE DL/UL Categories are defined in subclause 4.2. Tables 4.1A-1 and 4.1A-2 define the downlink and, respectively, uplink physical layer parameter values for each UE DL/UL Category Table 4.1A-4 defines the minimum capability for the maximum number of bits of a MCH transport block received within a TTI for an MBMS capable UE. Table 4.1A-6 defines the only combinations for UE UL and DL Categories that are allowed to be signalled with ue-CategoryDL and ue-CategoryUL. Table 4.1A-6 also defines which UE Categories a UE shall indicate in addition to the combinations for UE UL and DL Categories.
Table 4.1A-1: Downlink physical layer parameter values set by the field ue-CategoryDL

	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 0 (Note 2)
	1000
	1000
	25344
	1

	DL Category 6
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	DL Category 7
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	DL Category 9
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	DL Category 10
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	DL Category 11
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	DL Category 12
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	DL Category 13
	391632
	195816 (4 layers)
97896 (2 layers)
	3654144
	2 or 4

	DL Category 14
	3916560
	391656
	47431680
	8

	NOTE 1:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.
NOTE 2:
Within one TTI, a UE indicating category 0 shall be able to receive up to 1000 bits for a transport block associated with C-RNTI/Semi-Persistent Scheduling C-RNTI/P-RNTI/SI-RNTI/RA-RNTI and up to 2216 bits for another transport block associated with P-RNTI/SI-RNTI/RA-RNTI


Table 4.1A-2: Uplink physical layer parameter values set by the field ue-CategoryUL

	UE UL Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	UL Category 0
	1000
	1000
	No

	UL Category 3
	51024
	51024
	No

	UL Category 5
	75376
	75376
	Yes

	UL Category 7
	102048
	51024
	No

	UL Category 8
	1497760
	149776
	Yes

	UL Category 13
	150752
	75376
	Yes


7.1.7.1.1.3
Test description
7.1.7.1.1.3.1
Pre-test conditions

System Simulator:
-
Cell 1.

-
Uplink and downlink bandwidth set to the maximum bandwidth for the E-UTRA Band under test as specified in Table 5.6.1-1 in [31] (to enable testing of 
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up to maximum value). For Band 18, Band 19 and Band 25, based on industry requirement, uplink and downlink bandwidth set to 10MHz.
UE:

None.

Preamble:
-
The UE is in state Loopback Activated (state 4) according to [18].

7.1.7.1.1.3.2
Test procedure sequence

Table 7.1.7.1.1.3.2-1: Maximum TBsize for different UE categories

	UE Category
	Maximum number of bits of a DL-SCH transport block received within a TTI

	Category 0
	1000

	Category 1
	10296

	Category 2
	51024

	Category 3
	75376

	Category 4
	75376

	Category 5
	149776

	Category 6
	149776

	Category 7
	149776

	Category 8
	299856

	Category 9
	149776

	Category 10
	149776

	Category 11
	149776

	Category 12
	149776


Table 7.1.7.1.1.3.2-2: Number of downlink PDCP SDUs and PDCP SDU size used as test data

	TBsize 

[bits]
	Number of PDCP SDUs
	PDCP SDU size

[bits]

See note 1

	104 ≤ TBsize ≤12096note 2
	1
	8*FLOOR((TBsize – 96)/8)

	12097 ≤ TBsize ≤24128
	2
	8*FLOOR((TBsize – 128)/16))

	24129 ≤ TBsize ≤ 36152
	3
	8*FLOOR((TBsize – 152)/24))

	36153 ≤ TBsize ≤48184
	4
	8*FLOOR((TBsize – 184)/32))

	48185 ≤ TBsize ≤60208
	5
	8*FLOOR((TBsize – 208)/40))

	60209 ≤ TBsize ≤ 72240
	6
	8*FLOOR((TBsize – 240)/48))

	TBsize> 72240
	7
	8*FLOOR((TBsize – 264)/56))

	Note 1. 
Each PDCP SDU is limited to 1500 octets (to keep below maximum SDU size of ESM as specified in TS 24.301 clause 9.9.4.12).

The PDCP SDU size of each PDCP SDU is

PDCP SDU size = (TBsize – N*PDCP header size - AMD PDU header size  - MAC header size – Size of Timing Advance – RLC Status PDU size) / N, where

PDCP header size is 16 bits for the RLC AM and 12-bit SN case;
AMD PDU header size is CIEL[(16+(N-1)*12)/8] bytes which includes 16 standard AM header and (N-1) Length indicators; and 

                  MAC header size = 40 bits as MAC header size can be

                  1) R/R/E/LCID MAC subheader (8 bits for Timing Advance) + R/R/E/LCID MAC subheader (16 bits for MAC SDU for RLC Status PDU)R/R/E/LCID MAC subheader (8 bits for MAC SDU) = for AMD PDU  8 + 8 16+bits = 32 bits

                  Or

                 2) R/R/E/LCID MAC subheader (8 bits for Timing Advance) + R/R/E/LCID MAC subheader (24 bits for MAC SDU for AMD PDU, Note: Length can be of 2 bytes depending upon the size of AMD PDU)+ R/R/E/LCID MAC subheader (8 bits for MAC SDU for RLC Status PDU) + = 8+24 + 8 bits = 40 bits

                 Therefore Maximum MAC header size can be 40 bits


Size of Timing Advance MAC CE is 8 bits (if no Timing Advance and/or RLC status needs to be sent, padding will occur instead)
                 RLC Status PDU size = 16 bits

This gives: 

PDCP SDU size = 8*FLOOR((TBsize – N*16- 8*CIEL((16+(N-1)*12)/8) – 64)/(8*N)) bits

Note 2: 
According to TS 36.213 Table 7.1.7.2.1-1 and the final PDCP SDU size formula in Note 1, the smallest TBsize that can be tested is 104 bits.


Table 7.1.7.1.1.3.2-2a: Bandwidth Dependent Parameters

	Max Bandwidth
	Max 
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	Allowed 
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Values

	5 MHz
	25
	1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25

	10 MHz
	50
	2, 3, 5, 6, 8, 9, 11, 12, 14, 15, 17, 18, 20, 21, 23, 24, 26, 27, 29, 30, 32, 33, 35, 36, 38, 39, 41, 42, 44, 45, 47, 48, 50

	15 MHz
	75
	3, 4, 7, 8, 11, 12, 15, 16, 19, 20, 23, 24, 27, 28, 31, 32, 35, 36, 39, 40, 43, 44 ,47, 48, 51, 52, 55, 56, 59, 60, 63, 64, 67, 68, 71, 72, 75

	20 MHz
	100
	4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64, 68, 72, 76, 80, 84, 88, 92, 96, 100

	Note :
Maximum bandwidth for EUTRA bands is 5/10/15/20 MHz.


Table 7.1.7.1.1.3.2-2b: Ambiguous Sizes of Information Bits

	{12, 14, 16 ,20, 24, 26, 32, 40, 44, 56}


Table 7.1.7.1.1.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	-
	EXCEPTION: Steps 1 to 4 are repeated for allowed values of 
[image: image62.wmf]PRB

N

 as per table 7.1.7.1.1.3.2-2a and 
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 from 0 to 28.
	-
	-
	-
	-

	1
	SS looks up 
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 in table 7.1.7.1-1 in TS 36.213 based on the value of 
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. SS looks up TBsize in table 7.1.7.2.1-1 in TS 36.213 based on values of 
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 and 
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.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 2 to 4 are performed if TBsize is less than or equal to UE capability “Maximum number of DL-SCH transport block bits received within a TTI” as specified in Table 7.1.7.1.1.3.2-1 and larger than or equal to 104 bits as specified in Table 7.1.7.1.1.3.2-2, and the effective channel code rate, as defined in TS 36.213 clause 7.1.7, is lower than or equal to 0.930.
	-
	-
	-
	-

	2
	SS creates one or more PDCP SDUs, depending on TBsize, in accordance with Table 7.1.7.1.1.3.2-2.
	-
	-
	-
	-

	3
	SS transmits the PDCP SDUs concatenated into a MAC PDU and indicates on PDCCH DCI Format 1 with RA type 0 and a resource block assignment (RBA) correspondent to 
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 as specified in 7.1.6.1 in TS 36.213 and modulation and coding scheme 
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.
If the number of information bits in format 1 is equal to that for format 0/1A, one bit of value zero shall be appended to format 1 by the SS.

If the number of information bits in format 1 belongs to one of the sizes in Table 7.1.7.1.1.3.2-2b, one or more zero bit(s) shall be appended to format 1 by the SS until the payload size of format 1 does not belong to one of the sizes in Table 7.1.7.1.1.3.2-2b and not equal to that of format 0/1A.
	<--
	MAC PDU (NxPDCP SDUs)

DCI: (DCI Format 1, RA type 0, RBA(
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), 
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)
	-
	-

	3A
	At the reception of scheduling request the SS transmits UL Grant for transmitting loop back PDCP SDUs.
	<--
	(UL Grant)
	-
	-

	4
	CHECK: Does UE return the same number of PDCP SDUs with same content as transmitted by the SS in step 3?
	-->
	(NxPDCP SDUs)
	1
	P


7.1.7.1.1.3.3
Specific Message Contents

Table 7.1.7.1.1.3.3.1: MAC-MainConfig-RBC (preamble Table 4.5.3.3-1 [18]: Step 8)

	Derivation Path: 36.508 Table 4.8.2.1.5-1

	Information Element
	Value/remark
	Comment
	Condition

	    retxBSR-Timer
	sf320
	
	


Table 7.1.7.1.1.3.3-2: UECapabilityInformation (Preamble Table 4.5.2.3-1 [18]: Step 13)

	Derivation Path: 36.508 table 4.6.1-23

	Information Element
	Value/remark
	Comment
	Condition

	UECapabilityInformation ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      ueCapabilityInformation-r8 SEQUENCE {
	
	
	

	        ue-CapabilityRAT-ContainerList SEQUENCE (SIZE (1..maxRAT-Capabilities)) OF SEQUENCE {
	1 entry
	
	

	          ueCapabilityRAT-Container
	
	
	

	            ue-EUTRA-Capability SEQUENCE {
	
	
	

	              ue-Category
	Checked against UE Category indications in the PICS
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	


7.1.7.1.2
DL-SCH transport block size selection / DCI format 1 / RA type 1

7.1.7.1.2.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE on PDCCH receives DCI format 1 indicating Resource Allocation Type 1, a resource block assignment correspondent to 
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 physical resource blocks and a modulation and coding scheme 
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 }

    then { UE decodes the received transport block of size correspondent to the read 
[image: image74.wmf]PRB

N

 and 
[image: image75.wmf]MCS

I

 and forwards it to higher layers }

            }

7.1.7.1.2.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.212, clause 5.3.3.1.2; TS 36.213, clauses 7.1.6.2, 7.1.7, 7.1.7.1, 7.1.7.2 and 7.1.7.2.1; and TS 36.306 clause 4.1.

[TS 36.212 clause 5.3.3.1.2]

DCI format 1 is used for the scheduling of one PDSCH codeword. 

The following information is transmitted by means of the DCI format 1:

- Resource allocation header (resource allocation type 0 / type 1) – 1 bit as defined in section 7.1.6 of [3]

      If downlink bandwidth is less than or equal to 10 PRBs, there is no resource allocation header and resource allocation type 0 is assumed. 

- Resource block assignment:

…

- For resource allocation type 1 as defined in section 7.1.6.2 of [3]: 

- 
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 bits of this field are used as a header specific to this resource allocation type to indicate the selected resource blocks subset

- 1 bit indicates a shift of the resource allocation span

- 
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 bits provide the resource allocation

where the value of P depends on the number of DL resource blocks as indicated in section 7.1.6 of [3]

- Modulation and coding scheme – 5 bits as defined in section 7.1.7 of [3]

If the number of information bits in format 1 is equal to that for format 0/1A, one bit of value zero shall be appended to format 1.

If the number of information bits in format 1 belongs to one of the sizes in Table 5.3.3.1.2-1, one or more zero bit(s) shall be appended to format 1 until the payload size of format 1 does not belong to one of the sizes in Table 5.3.3.1.2-1 and not equal to that of format 0/1A.
Table 5.3.3.1.2-1: Ambiguous Sizes of Information Bits

	{12, 14, 16 ,20, 24, 26, 32, 40, 44, 56}


[TS 36.213 clause 7.1.6.2]

In resource allocations of type 1, a resource block assignment information of size 
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 indicates to a scheduled UE the PRBs from the set of PRBs from one of P RBG subsets. Also P is the RBG size associated with the system bandwidth as shown in Table 7.1.6.1-1. A RBG subset 
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, consists of every 
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th RBG starting from RBG 
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. The resource block assignment information consists of three fields [4]. 
The first field with 
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bits is used to indicate the selected RBG subset among 
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 RBG subsets.

The second field with one bit is used to indicate a shift of the resource allocation span within a subset. A bit value of 1 indicates shift is triggered. Shift is not triggered otherwise.

The third field includes a bitmap, where each bit of the bitmap addresses a single PRB in the selected RBG subset in such a way that MSB to LSB of the bitmap are mapped to the PRBs in the increasing frequency order. The PRB is allocated to the UE if the corresponding bit value in the bit field is 1, the PRB is not allocated to the UE otherwise.  The portion of the bitmap used to address PRBs in a selected RBG subset has size 
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The addressable PRB numbers of a selected RBG subset start from an offset, 
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 to the smallest PRB number within the selected RBG subset, which is mapped to the MSB of the bitmap. The offset is in terms of the number of PRBs and is done within the selected RBG subset. If the value of the bit in the second field for shift of the resource allocation span is set to 0, the offset for RBG subset 
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 is given by 
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. Otherwise, the offset for RBG subset 
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 is given by 
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, where the LSB of the bitmap is justified with the highest PRB number within the selected RBG subset. 
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is the number of PRBs in RBG subset 
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and can be calculated by the following equation, 
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Consequently, when RBG subset 
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 is indicated, bit 
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[TS 36.213 clause 7.1.7]

To determine the modulation order and transport block size(s) in the physical downlink shared channel, the UE shall first

· read the 5-bit “modulation and coding scheme” field (
[image: image99.wmf]MCS

I

) in the DCI
and second if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then

...

else 
· set the Table 7.1.7.2.1-1 column indicator 
[image: image100.wmf]PRB

N

¢

 to the total number of allocated PRBs based on the procedure defined in Section 7.1.6.

if the transport block is transmitted in DwPTS of the special subframe in frame structure type 2,  then 
set the Table 7.1.7.2.1-1 column indicator 
[image: image101.wmf]{
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, 
else, set the Table 7.1.7.2.1-1 column indicator 
[image: image102.wmf]PRB

PRB

N

N
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=

.
The UE may skip decoding a transport block in an initial transmission if the effective channel code rate is higher than 0.930, 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 CP or configurations 0 and 4 with extended CP, shown in table 4.2-1 [3], there shall be no PDSCH transmission in  DwPTS of the special subframe.
[TS 36.213 clause 7.1.7.1]

The UE shall use 
[image: image103.wmf]m

Q

= 2 if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI, otherwise, the UE shall use
[image: image104.wmf]MCS

I

and Table 7.1.7.1-1 to determine the modulation order (
[image: image105.wmf]m

Q

) used in the physical downlink shared channel.

Table 7.1.7.1-1: Modulation and TBS index table for PDSCH

	MCS Index

[image: image106.wmf]MCS
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	Modulation Order

[image: image107.wmf]m
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	TBS Index

[image: image108.wmf]TBS
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	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	4
	9

	11
	4
	10

	12
	4
	11

	13
	4
	12

	14
	4
	13

	15
	4
	14

	16
	4
	15

	17
	6
	15

	18
	6
	16

	19
	6
	17

	20
	6
	18

	21
	6
	19

	22
	6
	20

	23
	6
	21

	24
	6
	22

	25
	6
	23

	26
	6
	24

	27
	6
	25

	28
	6
	26

	29
	2
	reserved

	30
	4
	

	31
	6
	


[TS 36.213 clause 7.1.7.2]

If the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then 
· for DCI format 1A: 
· the UE shall set the TBS index (
[image: image109.wmf]TBS

I

) equal to 
[image: image110.wmf]MCS

I

 and determine its TBS by the procedure in Section 7.1.7.2.1. 

...

else

· for
[image: image111.wmf]28

0

MCS

£

£

I

, the UE shall first determine the TBS index (
[image: image112.wmf]TBS

I

) using
[image: image113.wmf]MCS

I

and Table 7.1.7.1-1 except if the transport block is disabled in DCI formats 2 and 2A as specified below. For a transport block that is not mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Section 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 Section 7.1.7.2.2. 
· for
[image: image114.wmf]31

29

MCS

£

£

I

, the TBS is assumed to be as determined from DCI transported in the latest PDCCH for the same transport block using 
[image: image115.wmf]28

0

MCS

£

£

I

. If there is no latest PDCCH for the same transport block using
[image: image116.wmf]28

0

MCS

£

£

I

, and if the initial PDSCH for the same transport block is semi-persistently scheduled, the TBS shall be determined from the most recent semi-persistent scheduling assignment PDCCH.
· In DCI formats 2 and 2A a transport block is disabled if 
[image: image117.wmf]0

MCS

=
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 and if rvidx = 1 otherwise the transport block is enabled.
The NDI and HARQ process ID, as signalled on PDCCH, and the TBS, as determined above, shall be delivered to higher layers.

[TS 36.213 clause 7.1.7.2.1]

For
[image: image118.wmf]110

1

PRB

£
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N

, the TBS is given by the (
[image: image119.wmf]TBS
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,
[image: image120.wmf]PRB

N

) entry of Table 7.1.7.2.1-1.

Table 7.1.7.2.1-1: Transport block size table (dimension 27×110)
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	0
	16
	32
	56
	88
	120
	152
	176
	208
	224
	256

	1
	24
	56
	88
	144
	176
	208
	224
	256
	328
	344

	2
	32
	72
	144
	176
	208
	256
	296
	328
	376
	424

	3
	40
	104
	176
	208
	256
	328
	392
	440
	504
	568

	4
	56
	120
	208
	256
	328
	408
	488
	552
	632
	696

	5
	72
	144
	224
	328
	424
	504
	600
	680
	776
	872

	6
	328
	176
	256
	392
	504
	600
	712
	808
	936
	1032

	7
	104
	224
	328
	472
	584
	712
	840
	968
	1096
	1224

	8
	120
	256
	392
	536
	680
	808
	968
	1096
	1256
	1384

	9
	136
	296
	456
	616
	776
	936
	1096
	1256
	1416
	1544

	10
	144
	328
	504
	680
	872
	1032
	1224
	1384
	1544
	1736

	11
	176
	376
	584
	776
	1000
	1192
	1384
	1608
	1800
	2024

	12
	208
	440
	680
	904
	1128
	1352
	1608
	1800
	2024
	2280

	13
	224
	488
	744
	1000
	1256
	1544
	1800
	2024
	2280
	2536

	14
	256
	552
	840
	1128
	1416
	1736
	1992
	2280
	2600
	2856

	15
	280
	600
	904
	1224
	1544
	1800
	2152
	2472
	2728
	3112

	16
	328
	632
	968
	1288
	1608
	1928
	2280
	2600
	2984
	3240

	17
	336
	696
	1064
	1416
	1800
	2152
	2536
	2856
	3240
	3624

	18
	376
	776
	1160
	1544
	1992
	2344
	2792
	3112
	3624
	4008

	19
	408
	840
	1288
	1736
	2152
	2600
	2984
	3496
	3880
	4264

	20
	440
	904
	1384
	1864
	2344
	2792
	3240
	3752
	4136
	4584

	21
	488
	1000
	1480
	1992
	2472
	2984
	3496
	4008
	4584
	4968

	22
	520
	1064
	1608
	2152
	2664
	3240
	3752
	4264
	4776
	5352

	23
	552
	1128
	1736
	2280
	2856
	3496
	4008
	4584
	5160
	5736

	24
	584
	1192
	1800
	2408
	2984
	3624
	4264
	4968
	5544
	5992

	25
	616
	1256
	1864
	2536
	3112
	3752
	4392
	5160
	5736
	6200

	26
	712
	1480
	2216
	2984
	3752
	4392
	5160
	5992
	6712
	7480
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	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	0
	288
	328
	344
	376
	392
	424
	456
	488
	504
	536

	1
	376
	424
	456
	488
	520
	568
	600
	632
	680
	712

	2
	472
	520
	568
	616
	648
	696
	744
	776
	840
	872

	3
	616
	680
	744
	808
	872
	904
	968
	1032
	1096
	1160

	4
	776
	840
	904
	1000
	1064
	1128
	1192
	1288
	1352
	1416

	5
	968
	1032
	1128
	1224
	1320
	1384
	1480
	1544
	1672
	1736

	6
	1128
	1224
	1352
	1480
	1544
	1672
	1736
	1864
	1992
	2088

	7
	1320
	1480
	1608
	1672
	1800
	1928
	2088
	2216
	2344
	2472

	8
	1544
	1672
	1800
	1928
	2088
	2216
	2344
	2536
	2664
	2792

	9
	1736
	1864
	2024
	2216
	2344
	2536
	2664
	2856
	2984
	3112

	10
	1928
	2088
	2280
	2472
	2664
	2792
	2984
	3112
	3368
	3496

	11
	2216
	2408
	2600
	2792
	2984
	3240
	3496
	3624
	3880
	4008

	12
	2472
	2728
	2984
	3240
	3368
	3624
	3880
	4136
	4392
	4584

	13
	2856
	3112
	3368
	3624
	3880
	4136
	4392
	4584
	4968
	5160

	14
	3112
	3496
	3752
	4008
	4264
	4584
	4968
	5160
	5544
	5736

	15
	3368
	3624
	4008
	4264
	4584
	4968
	5160
	5544
	5736
	6200

	16
	3624
	3880
	4264
	4584
	4968
	5160
	5544
	5992
	6200
	6456

	17
	4008
	4392
	4776
	5160
	5352
	5736
	6200
	6456
	6712
	7224

	18
	4392
	4776
	5160
	5544
	5992
	6200
	6712
	7224
	7480
	7992

	19
	4776
	5160
	5544
	5992
	6456
	6968
	7224
	7736
	8248
	8504

	20
	5160
	5544
	5992
	6456
	6968
	7480
	7992
	8248
	8760
	9144

	21
	5544
	5992
	6456
	6968
	7480
	7992
	8504
	9144
	9528
	9912

	22
	5992
	6456
	6968
	7480
	7992
	8504
	9144
	9528
	10296
	10680

	23
	6200
	6968
	7480
	7992
	8504
	9144
	9912
	10296
	11064
	11448

	24
	6712
	7224
	7992
	8504
	9144
	9912
	10296
	11064
	11448
	12216

	25
	6968
	7480
	8248
	8760
	9528
	10296
	10680
	11448
	12216
	12576

	26
	8248
	8760
	9528
	10296
	11064
	11832
	12576
	13536
	14112
	14688
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	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	0
	568
	600
	616
	648
	680
	712
	744
	776
	776
	808

	1
	744
	776
	808
	872
	904
	936
	968
	1000
	1032
	1064

	2
	936
	968
	1000
	1064
	1096
	1160
	1192
	1256
	1288
	1320

	3
	1224
	1256
	1320
	1384
	1416
	1480
	1544
	1608
	1672
	1736

	4
	1480
	1544
	1608
	1736
	1800
	1864
	1928
	1992
	2088
	2152

	5
	1864
	1928
	2024
	2088
	2216
	2280
	2344
	2472
	2536
	2664

	6
	2216
	2280
	2408
	2472
	2600
	2728
	2792
	2984
	2984
	3112

	7
	2536
	2664
	2792
	2984
	3112
	3240
	3368
	3368
	3496
	3624

	8
	2984
	3112
	3240
	3368
	3496
	3624
	3752
	3880
	4008
	4264

	9
	3368
	3496
	3624
	3752
	4008
	4136
	4264
	4392
	4584
	4776

	10
	3752
	3880
	4008
	4264
	4392
	4584
	4776
	4968
	5160
	5352

	11
	4264
	4392
	4584
	4776
	4968
	5352
	5544
	5736
	5992
	5992

	12
	4776
	4968
	5352
	5544
	5736
	5992
	6200
	6456
	6712
	6712

	13
	5352
	5736
	5992
	6200
	6456
	6712
	6968
	7224
	7480
	7736

	14
	5992
	6200
	6456
	6968
	7224
	7480
	7736
	7992
	8248
	8504

	15
	6456
	6712
	6968
	7224
	7736
	7992
	8248
	8504
	8760
	9144

	16
	6712
	7224
	7480
	7736
	7992
	8504
	8760
	9144
	9528
	9912

	17
	7480
	7992
	8248
	8760
	9144
	9528
	9912
	10296
	10296
	10680

	18
	8248
	8760
	9144
	9528
	9912
	10296
	10680
	11064
	11448
	11832

	19
	9144
	9528
	9912
	10296
	10680
	11064
	11448
	12216
	12576
	12960

	20
	9912
	10296
	10680
	11064
	11448
	12216
	12576
	12960
	13536
	14112

	21
	10680
	11064
	11448
	12216
	12576
	12960
	13536
	14112
	14688
	15264

	22
	11448
	11832
	12576
	12960
	13536
	14112
	14688
	15264
	15840
	16416

	23
	12216
	12576
	12960
	13536
	14112
	14688
	15264
	15840
	16416
	16992

	24
	12960
	13536
	14112
	14688
	15264
	15840
	16416
	16992
	17568
	18336

	25
	13536
	14112
	14688
	15264
	15840
	16416
	16992
	17568
	18336
	19080

	26
	15264
	16416
	16992
	17568
	18336
	19080
	19848
	20616
	21384
	22152
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	31
	32
	33
	34
	35
	36
	37
	38
	39
	40

	0
	840
	872
	904
	936
	968
	1000
	1032
	1032
	1064
	1096

	1
	1128
	1160
	1192
	1224
	1256
	1288
	1352
	1384
	1416
	1416

	2
	1384
	1416
	1480
	1544
	1544
	1608
	1672
	1672
	1736
	1800

	3
	1800
	1864
	1928
	1992
	2024
	2088
	2152
	2216
	2280
	2344

	4
	2216
	2280
	2344
	2408
	2472
	2600
	2664
	2728
	2792
	2856

	5
	2728
	2792
	2856
	2984
	3112
	3112
	3240
	3368
	3496
	3496

	6
	3240
	3368
	3496
	3496
	3624
	3752
	3880
	4008
	4136
	4136

	7
	3752
	3880
	4008
	4136
	4264
	4392
	4584
	4584
	4776
	4968

	8
	4392
	4584
	4584
	4776
	4968
	4968
	5160
	5352
	5544
	5544

	9
	4968
	5160
	5160
	5352
	5544
	5736
	5736
	5992
	6200
	6200

	10
	5544
	5736
	5736
	5992
	6200
	6200
	6456
	6712
	6712
	6968

	11
	6200
	6456
	6712
	6968
	6968
	7224
	7480
	7736
	7736
	7992

	12
	6968
	7224
	7480
	7736
	7992
	8248
	8504
	8760
	8760
	9144

	13
	7992
	8248
	8504
	8760
	9144
	9144
	9528
	9912
	9912
	10296

	14
	8760
	9144
	9528
	9912
	9912
	10296
	10680
	11064
	11064
	11448

	15
	9528
	9912
	10296
	10296
	10680
	11064
	11448
	11832
	11832
	12216

	16
	9912
	10296
	10680
	11064
	11448
	11832
	12216
	12216
	12576
	12960

	17
	11064
	11448
	11832
	12216
	12576
	12960
	13536
	13536
	14112
	14688

	18
	12216
	12576
	12960
	13536
	14112
	14112
	14688
	15264
	15264
	15840

	19
	13536
	13536
	14112
	14688
	15264
	15264
	15840
	16416
	16992
	16992

	20
	14688
	14688
	15264
	15840
	16416
	16992
	16992
	17568
	18336
	18336

	21
	15840
	15840
	16416
	16992
	17568
	18336
	18336
	19080
	19848
	19848

	22
	16992
	16992
	17568
	18336
	19080
	19080
	19848
	20616
	21384
	21384

	23
	17568
	18336
	19080
	19848
	19848
	20616
	21384
	22152
	22152
	22920

	24
	19080
	19848
	19848
	20616
	21384
	22152
	22920
	22920
	23688
	24496

	25
	19848
	20616
	20616
	21384
	22152
	22920
	23688
	24496
	24496
	25456

	26
	22920
	23688
	24496
	25456
	25456
	26416
	27376
	28336
	29296
	29296
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	41
	42
	43
	44
	45
	46
	47
	48
	49
	50

	0
	1128
	1160
	1192
	1224
	1256
	1256
	1288
	1320
	1352
	1384

	1
	1480
	1544
	1544
	1608
	1608
	1672
	1736
	1736
	1800
	1800

	2
	1800
	1864
	1928
	1992
	2024
	2088
	2088
	2152
	2216
	2216

	3
	2408
	2472
	2536
	2536
	2600
	2664
	2728
	2792
	2856
	2856

	4
	2984
	2984
	3112
	3112
	3240
	3240
	3368
	3496
	3496
	3624

	5
	3624
	3752
	3752
	3880
	4008
	4008
	4136
	4264
	4392
	4392

	6
	4264
	4392
	4584
	4584
	4776
	4776
	4968
	4968
	5160
	5160

	7
	4968
	5160
	5352
	5352
	5544
	5736
	5736
	5992
	5992
	6200

	8
	5736
	5992
	5992
	6200
	6200
	6456
	6456
	6712
	6968
	6968

	9
	6456
	6712
	6712
	6968
	6968
	7224
	7480
	7480
	7736
	7992

	10
	7224
	7480
	7480
	7736
	7992
	7992
	8248
	8504
	8504
	8760

	11
	8248
	8504
	8760
	8760
	9144
	9144
	9528
	9528
	9912
	9912

	12
	9528
	9528
	9912
	9912
	10296
	10680
	10680
	11064
	11064
	11448

	13
	10680
	10680
	11064
	11448
	11448
	11832
	12216
	12216
	12576
	12960

	14
	11832
	12216
	12216
	12576
	12960
	12960
	13536
	13536
	14112
	14112

	15
	12576
	12960
	12960
	13536
	13536
	14112
	14688
	14688
	15264
	15264

	16
	13536
	13536
	14112
	14112
	14688
	14688
	15264
	15840
	15840
	16416

	17
	14688
	15264
	15264
	15840
	16416
	16416
	16992
	17568
	17568
	18336

	18
	16416
	16416
	16992
	17568
	17568
	18336
	18336
	19080
	19080
	19848

	19
	17568
	18336
	18336
	19080
	19080
	19848
	20616
	20616
	21384
	21384

	20
	19080
	19848
	19848
	20616
	20616
	21384
	22152
	22152
	22920
	22920

	21
	20616
	21384
	21384
	22152
	22920
	22920
	23688
	24496
	24496
	25456

	22
	22152
	22920
	22920
	23688
	24496
	24496
	25456
	25456
	26416
	27376

	23
	23688
	24496
	24496
	25456
	25456
	26416
	27376
	27376
	28336
	28336

	24
	25456
	25456
	26416
	26416
	27376
	28336
	28336
	29296
	29296
	30576

	25
	26416
	26416
	27376
	28336
	28336
	29296
	29296
	30576
	31704
	31704

	26
	30576
	30576
	31704
	32856
	32856
	34008
	35160
	35160
	36696
	36696
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	51
	52
	53
	54
	55
	56
	57
	58
	59
	60

	0
	1416
	1416
	1480
	1480
	1544
	1544
	1608
	1608
	1608
	1672

	1
	1864
	1864
	1928
	1992
	1992
	2024
	2088
	2088
	2152
	2152

	2
	2280
	2344
	2344
	2408
	2472
	2536
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The  field ue-Category defines a combined uplink and downlink capability. The parameters set by the UE Category are defined in subclause 4.2. Tables 4.1-1 and 4.1-2 define the downlink and, respectively, uplink physical layer parameter values for each UE Category. A UE indicating category 6 or 7 shall also indicate category 4. A UE indicating category 8 shall also indicate category 5. A UE indicating category 9 shall also indicate category 6 and 4. A UE indicating category 10 shall also indicate category 7 and 4. A UE indicating category 11 shall also indicate category 9, 6 and 4. A UE indicating category 12 shall also indicate category 10, 7 and 4. Table 4.1-4 defines the minimum capability for the maximum number of bits of a MCH transport block received within a TTI for an MBMS capable UE.

Table 4.1-1: Downlink physical layer parameter values set by the field ue-Category
	UE 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

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	299552
	149776
	3667200
	4

	Category 6
	301504
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	3654144
	2 or 4

	Category 7
	301504
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	3654144
	2 or 4

	Category 8
	2998560
	299856
	35982720
	8

	Category 9
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	5481216
	2 or 4

	Category 10
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	5481216
	2 or 4

	Category 11
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	Category 12
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	NOTE 1:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.


Table 4.1-2: Uplink physical layer parameter values set by the field ue-Category

	UE Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	Category 1
	5160
	5160
	No

	Category 2
	25456
	25456
	No

	Category 3
	51024
	51024
	No

	Category 4
	51024
	51024
	No

	Category 5
	75376
	75376
	Yes

	Category 6
	51024
	51024
	No

	Category 7
	102048
	51024
	No

	Category 8
	1497760
	149776
	Yes

	Category 9
	51024
	51024
	No

	Category 10
	102048
	51024
	No

	Category 11
	51024
	51024
	No

	Category 12
	102048
	51024
	No


[TS 36.306 clause 4.1A]

The fields ue-CategoryDL and ue-CategoryUL define downlink/uplink capability respectively. The parameters set by the UE DL/UL Categories are defined in subclause 4.2. Tables 4.1A-1 and 4.1A-2 define the downlink and, respectively, uplink physical layer parameter values for each UE DL/UL Category Table 4.1A-4 defines the minimum capability for the maximum number of bits of a MCH transport block received within a TTI for an MBMS capable UE. Table 4.1A-6 defines the only combinations for UE UL and DL Categories that are allowed to be signalled with ue-CategoryDL and ue-CategoryUL. Table 4.1A-6 also defines which UE Categories a UE shall indicate in addition to the combinations for UE UL and DL Categories.
Table 4.1A-1: Downlink physical layer parameter values set by the field ue-CategoryDL

	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 0 (Note 2)
	1000
	1000
	25344
	1

	DL Category 6
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	DL Category 7
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	DL Category 9
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	DL Category 10
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	DL Category 11
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	DL Category 12
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	DL Category 13
	391632
	195816 (4 layers)
97896 (2 layers)
	3654144
	2 or 4

	DL Category 14
	3916560
	391656
	47431680
	8

	NOTE 1:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.
NOTE 2:
Within one TTI, a UE indicating category 0 shall be able to receive up to 1000 bits for a transport block associated with C-RNTI/Semi-Persistent Scheduling C-RNTI/P-RNTI/SI-RNTI/RA-RNTI and up to 2216 bits for another transport block associated with P-RNTI/SI-RNTI/RA-RNTI


Table 4.1A-2: Uplink physical layer parameter values set by the field ue-CategoryUL

	UE UL Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	UL Category 0
	1000
	1000
	No

	UL Category 3
	51024
	51024
	No

	UL Category 5
	75376
	75376
	Yes

	UL Category 7
	102048
	51024
	No

	UL Category 8
	1497760
	149776
	Yes

	UL Category 13
	150752
	75376
	Yes


7.1.7.1.2.3
Test description
7.1.7.1.2.3.1
Pre-test conditions

System Simulator:
-
Cell 1.

-
Uplink and downlink bandwidth set to the maximum bandwidth for the E-UTRA Band under test as specified in Table 5.6.1-1 in [31] (to enable testing of 
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up to maximum value). For Band 18, Band 19 and Band 25, based on industry requirement, uplink and downlink bandwidth set to 10MHz.
UE:

None.

Preamble:
-
The UE is in state Loopback Activated (state 4) according to [18].

7.1.7.1.2.3.2
Test procedure sequence

Table 7.1.7.1.2.3.2-1: Maximum TBsize for different UE categories

	UE Category
	Maximum number of bits of a DL-SCH transport block received within a TTI

	Category 0
	1000

	Category 1
	10296

	Category 2
	51024

	Category 3
	75376

	Category 4
	75376

	Category 5
	149776

	Category 6
	149776

	Category 7
	149776

	Category 8
	299856

	Category 9
	149776

	Category 10
	149776

	Category 11
	149776

	Category 12
	149776


Table 7.1.7.1.2.3.2-2: Number of downlink PDCP SDUs and PDCP SDU size used as test data

	TBsize 

[bits]
	Number of PDCP SDUs
	PDCP SDU size

[bits]

See note 1

	104 ≤ TBsize ≤12096
note 2
	1
	8*FLOOR((TBsize - 96)/8)

	12097 ≤ TBsize ≤24128
	2
	8*FLOOR((TBsize – 128)/16))

	24129 ≤ TBsize ≤ 36152
	3
	8*FLOOR((TBsize – 152)/24))

	36153 ≤ TBsize ≤48184
	4
	8*FLOOR((TBsize – 184)/32))

	48185 ≤ TBsize ≤60208
	5
	8*FLOOR((TBsize - 208)/40))

	60209 ≤ TBsize ≤ 72240
	6
	8*FLOOR((TBsize – 240)/48))

	 TBsize> 72240
	7
	8*FLOOR((TBsize – 264)/56))

	Note 1:
Each PDCP SDU is limited to 1500 octets (to keep below maximum SDU size of ESM as specified in TS 24.301 clause 9.9.4.12).

The PDCP SDU size of each PDCP SDU is

PDCP SDU size = (TBsize – N*PDCP header size - AMD PDU header size  - MAC header size – Size of Timing Advance – RLC Status PDU size) / N, where

PDCP header size is 16 bits for the RLC AM and 12-bit SN case;
AMD PDU header size is CIEL[(16+(N-1)*12)/8] bytes which includes 16 standard AM header and (N-1) Length indicators; and
MAC header size = 40 bits as MAC header can be

R/R/E/LCID MAC subheader (8 bits for Timing Advance) + R/R/E/LCID MAC subheader (16 bits for MAC SDU for RLC Status PDU) +R/R/E/LCID MAC subheader (8 bits for MAC SDU for AMD PDU) = 8 + 16+ 8 bits = 32 bits
OR
R/R/E/LCID MAC subheader (8 bits for Timing Advance) + R/R/E/LCID MAC subheader (24 bits for MAC SDU for AMD PDU, Note: Length can be 2 bytes depending on the size of AMD PDU) +R/R/E/LCID MAC subheader (8 bits for MAC SDU for RLC Status PDU) = 8 + 24+ 8 bits = 40 bits
Therefore maximum MAC header size can be 40 bits
Size of Timing Advance MAC CE is 8 bits (if no Timing Advance and/or RLC status needs to be sent, padding will occur instead)
RLC Status PDU size = 16 bits

This gives:
PDCP SDU size = 8*FLOOR((TBsize – N*16- 8*CIEL((16+(N-1)*12)/8) – 64)/(8*N)) bits

Note 2:
According to TS 36.213 Table 7.1.7.2.1-1 and the final PDCP SDU size formula in Note 1, the smallest TBsize that can be tested is 104 bits.


Table 7.1.7.1.2.3.2-2a: Bandwidth Dependent Parameters

	Max Bandwidth
	Max 
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	5 MHz
	25
	11

	10 MHz
	50
	14

	15 MHz
	75
	16

	20 MHz
	100
	22

	Note : Maximum bandwidth for EUTRA bands is 5/10/15/20 MHz.


Table 7.1.7.1.2.3.2-2b: Ambiguous Sizes of Information Bits

	{12, 14, 16 ,20, 24, 26, 32, 40, 44, 56}


Table 7.1.7.1.2.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	-
	EXCEPTION: Steps 1 to 4 are repeated for values of 
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 from 1 to 
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 as per table 7.1.7.1.2.3.2-2a and 
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 from 0 to 28.
	-
	-
	-
	-

	1
	SS looks up 
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 in table 7.1.7.1-1 in TS 36.213 based on the value of 
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. SS looks up TBsize in table 7.1.7.2.1-1 in TS 36.213 based on values of 
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 and 
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.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 2 to 4 are performed if TBsize is less than or equal to UE capability “Maximum number of DL-SCH transport block bits received within a TTI” as specified in Table 7.1.7.1.2.3.2-1 and larger than or equal to 104 bits as specified in Table 7.1.7.1.2.3.2-2, and the effective channel code rate,  as defined in TS 36.213 clause 7.1.7, is lower than or equal to 0.930.
	-
	-
	-
	-

	2
	SS creates one or more PDCP SDUs, depending on TBsize, in accordance with Table 7.1.7.1.2.3.2-2.
	-
	-
	-
	-

	3
	SS transmits the PDCP SDUs concatenated into a MAC PDU and indicates on PDCCH DCI Format 1 with RA type 1 and a resource block assignment (RBA) correspondent to 
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 as specified in 7.1.6.2 in TS 36.213 and modulation and coding scheme 
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.
If the number of information bits in format 1 is equal to that for format 0/1A, one bit of value zero shall be appended to format 1 by the SS.

If the number of information bits in format 1 belongs to one of the sizes in Table 7.1.7.1.2.3.2-2b, one or more zero bit(s) shall be appended to format 1 by the SS until the payload size of format 1 does not belong to one of the sizes in Table 7.1.7.1.2.3.2-2b and not equal to that of format 0/1A.
	<--
	MAC PDU (NxPDCP SDUs)

DCI: (DCI Format 1, RA type 1, RBA(
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), 
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)
	-
	-

	3A
	At the reception of scheduling request the SS transmits UL Grant for transmitting loop back PDCP SDUs.
	<--
	(UL Grant)
	
	

	4
	CHECK: Does UE return the same number of PDCP SDUs with same content as transmitted by the SS in step 3?
	-->
	(NxPDCP SDUs)
	1
	P


7.1.7.1.2.3.3
Specific Message Contents

Table 7.1.7.1.2.3.3.1: MAC-MainConfig-RBC (preamble Table 4.5.3.3-1 [18]: Step 8)

	Derivation Path: 36.508 Table 4.8.2.1.5-1

	Information Element
	Value/remark
	Comment
	Condition

	    retxBSR-Timer
	sf320
	
	


Table 7.1.7.1.2.3.3-2: UECapabilityInformation (Preamble Table 4.5.2.3-1 [18]: Step 13)

	Derivation Path: 36.508 table 4.6.1-23

	Information Element
	Value/remark
	Comment
	Condition

	UECapabilityInformation ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      ueCapabilityInformation-r8 SEQUENCE {
	
	
	

	        ue-CapabilityRAT-ContainerList SEQUENCE (SIZE (1..maxRAT-Capabilities)) OF SEQUENCE {
	1 entry
	
	

	          ueCapabilityRAT-Container
	
	
	

	            ue-EUTRA-Capability SEQUENCE {
	
	
	

	              ue-Category
	Checked against UE Category indications in the PICS
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	


7.1.7.1.3
DL-SCH transport block size selection / DCI format 1A / RA type 2 / Localised VRB

7.1.7.1.3.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE on PDCCH receives DCI format 1A indicating Resource Allocation Type 2 with Localized VRB, a resource block assignment correspondent to 
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 physical resource blocks and a modulation and coding scheme 
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 }

    then { UE decodes the received transport block of size correspondent to the read 
[image: image159.wmf]PRB

N

 and 
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 and forwards it to higher layers }

            } 

7.1.7.1.3.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.212, clauses 5.3.3.1.2 and 5.3.3.1.3; TS 36.213, clauses 7.1.6.3, 7.1.7, 7.1.7.1, 7.1.7.2 and 7.1.7.2.1; and TS 36.306 clause 4.1.

[TS 36.212 clause 5.3.3.1.2]

...

Table 5.3.3.1.2-1: Ambiguous Sizes of Information Bits

	{12, 14, 16 ,20, 24, 26, 32, 40, 44, 56}


[TS 36.212 clause 5.3.3.1.3]

DCI format 1A is used for the compact scheduling of one PDSCH codeword and random access procedure initiated by a PDCCH order. 

The following information is transmitted by means of the DCI format 1A:

- Flag for format0/format1A differentiation – 1 bit, where value 0 indicates format 0 and value 1 indicates format 1A

…

Otherwise, 

- Localized/Distributed VRB assignment flag – 1 bit as defined in 7.1.6.3 of [3]

- Resource block assignment – 
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bits as defined in section 7.1.6.3 of [3]:

- For localized VRB: 
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- For distributed VRB: 

- If 
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 or if the format 1A CRC is scrambled by RA-RNTI, P-RNTI, or SI-RNTI

- 
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- Else

- 1 bit, the MSB indicates the gap value, where value 0 indicates 
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 and value 1 indicates 
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 bits provide the resource allocation 
- Modulation and coding scheme – 5bits as defined in section 7.1.7 of [3]

If the number of information bits in format 1A is less than that of format 0, zeros shall be appended to format 1A until the payload size equals that of format 0. 

If the number of information bits in format 1A belongs to one of the sizes in Table 5.3.3.1.2-1, one zero bit shall be appended to format 1A.

...

[TS 36.213 clause 7.1.6.3]

In resource allocations of type 2, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated localized virtual resource blocks or distributed virtual resource blocks. In case of resource allocation signalled with PDCCH DCI format 1A, 1B or 1D, one bit flag indicates whether localized virtual resource blocks or distributed virtual resource blocks are assigned (value 0 indicates Localized and value 1 indicates Distributed VRB assignment) while distributed virtual resource blocks are always assigned in case of resource allocation signalled with PDCCH DCI format 1C. Localized VRB allocations for a UE vary from a single VRB up to a maximum number of VRBs spanning the system bandwidth. For DCI format 1A the distributed VRB allocations for a UE vary from a single VRB up to 
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 VRBs, where 
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 is defined in [3], if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI. With PDCCH DCI format 1B, 1D, or 1A with a CRC scrambled with C-RNTI, distributed VRB allocations for a UE vary from a single VRB up to 
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 VRBs if 
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 is 6-49 and vary from a single VRB up to 16 if 
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 is 50-110. With PDCCH DCI format 1C, distributed VRB allocations for a UE vary from 
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 VRB(s) up to 
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 VRBs with an increment step of 
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 value is determined depending on the downlink system bandwidth as shown in Table 7.1.6.3-1.

Table 7.1.6.3-1: 
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 values vs. Downlink System Bandwidth

	System BW (
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	DCI format 1C

	6-49
	2

	50-110
	4


For PDCCH DCI format 1A, 1B or 1D, a type 2 resource allocation field consists of a resource indication value (RIV) corresponding to a starting resource block (
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where
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For PDCCH DCI format 1C, a type 2 resource block assignment field consists of a resource indication value (RIV) corresponding to a starting resource block (
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[TS 36.213 clause 7.1.7]

To determine the modulation order and transport block size(s) in the physical downlink shared channel, the UE shall first

· read the 5-bit “modulation and coding scheme” field (
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) in the DCI
and second if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then

...

else
· set the Table 7.1.7.2.1-1 column indicator 
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 to the total number of allocated PRBs based on the procedure defined in Section 7.1.6.

if the transport block is transmitted in DwPTS of the special subframe in frame structure type 2,  then 
set the Table 7.1.7.2.1-1 column indicator 
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else, set the Table 7.1.7.2.1-1 column indicator 
[image: image207.wmf]PRB

PRB

N

N

¢

=

.
The UE may skip decoding a transport block in an initial transmission if the effective channel code rate is higher than 0.930, 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 CP or configurations 0 and 4 with extended CP, shown in table 4.2-1 [3], there shall be no PDSCH transmission in  DwPTS of the special subframe.
[TS 36.213 clause 7.1.7.1]

The UE shall use 
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= 2 if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI, otherwise, the UE shall use
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and Table 7.1.7.1-1 to determine the modulation order (
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) used in the physical downlink shared channel.

Table 7.1.7.1-1: Modulation and TBS index table for PDSCH

	MCS Index
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	Modulation Order
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	TBS Index
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	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	4
	9

	11
	4
	10

	12
	4
	11

	13
	4
	12

	14
	4
	13

	15
	4
	14

	16
	4
	15

	17
	6
	15

	18
	6
	16

	19
	6
	17

	20
	6
	18

	21
	6
	19

	22
	6
	20

	23
	6
	21

	24
	6
	22

	25
	6
	23

	26
	6
	24

	27
	6
	25

	28
	6
	26

	29
	2
	reserved

	30
	4
	

	31
	6
	


[TS 36.213 clause 7.1.7.2]

If the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then 
-
for DCI format 1A: 
-
the UE shall set the TBS index (
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) equal to 
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 and determine its TBS by the procedure in Section 7.1.7.2.1.

...

else

· for
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, the UE shall first determine the TBS index (
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) using
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and Table 7.1.7.1-1 except if the transport block is disabled in DCI formats 2 and 2A as specified below. For a transport block that is not mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Section 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 Section 7.1.7.2.2. 
· for
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29

MCS

£

£

I

, the TBS is assumed to be as determined from DCI transported in the latest PDCCH for the same transport block using 
[image: image220.wmf]28
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. If there is no latest PDCCH for the same transport block using
[image: image221.wmf]28

0

MCS

£

£

I

, and if the initial PDSCH for the same transport block is semi-persistently scheduled, the TBS shall be determined from the most recent semi-persistent scheduling assignment PDCCH.
· In DCI formats 2 and 2A a transport block is disabled if 
[image: image222.wmf]0
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 and if rvidx = 1 otherwise the transport block is enabled.
The NDI and HARQ process ID, as signalled on PDCCH, and the TBS, as determined above, shall be delivered to higher layers.

[TS 36.213 clause 7.1.7.2.1]

For
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, the TBS is given by the (
[image: image224.wmf]TBS

I

,
[image: image225.wmf]PRB

N

) entry of Table 7.1.7.2.1-1.

Table 7.1.7.2.1-1: Transport block size table (dimension 27×110)
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	0
	16
	32
	56
	88
	120
	152
	176
	208
	224
	256

	1
	24
	56
	88
	144
	176
	208
	224
	256
	328
	344

	2
	32
	72
	144
	176
	208
	256
	296
	328
	376
	424

	3
	40
	104
	176
	208
	256
	328
	392
	440
	504
	568

	4
	56
	120
	208
	256
	328
	408
	488
	552
	632
	696

	5
	72
	144
	224
	328
	424
	504
	600
	680
	776
	872

	6
	328
	176
	256
	392
	504
	600
	712
	808
	936
	1032

	7
	104
	224
	328
	472
	584
	712
	840
	968
	1096
	1224

	8
	120
	256
	392
	536
	680
	808
	968
	1096
	1256
	1384

	9
	136
	296
	456
	616
	776
	936
	1096
	1256
	1416
	1544

	10
	144
	328
	504
	680
	872
	1032
	1224
	1384
	1544
	1736

	11
	176
	376
	584
	776
	1000
	1192
	1384
	1608
	1800
	2024

	12
	208
	440
	680
	904
	1128
	1352
	1608
	1800
	2024
	2280

	13
	224
	488
	744
	1000
	1256
	1544
	1800
	2024
	2280
	2536

	14
	256
	552
	840
	1128
	1416
	1736
	1992
	2280
	2600
	2856

	15
	280
	600
	904
	1224
	1544
	1800
	2152
	2472
	2728
	3112

	16
	328
	632
	968
	1288
	1608
	1928
	2280
	2600
	2984
	3240

	17
	336
	696
	1064
	1416
	1800
	2152
	2536
	2856
	3240
	3624

	18
	376
	776
	1160
	1544
	1992
	2344
	2792
	3112
	3624
	4008

	19
	408
	840
	1288
	1736
	2152
	2600
	2984
	3496
	3880
	4264

	20
	440
	904
	1384
	1864
	2344
	2792
	3240
	3752
	4136
	4584

	21
	488
	1000
	1480
	1992
	2472
	2984
	3496
	4008
	4584
	4968

	22
	520
	1064
	1608
	2152
	2664
	3240
	3752
	4264
	4776
	5352

	23
	552
	1128
	1736
	2280
	2856
	3496
	4008
	4584
	5160
	5736

	24
	584
	1192
	1800
	2408
	2984
	3624
	4264
	4968
	5544
	5992

	25
	616
	1256
	1864
	2536
	3112
	3752
	4392
	5160
	5736
	6200

	26
	712
	1480
	2216
	2984
	3752
	4392
	5160
	5992
	6712
	7480
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	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	0
	288
	328
	344
	376
	392
	424
	456
	488
	504
	536

	1
	376
	424
	456
	488
	520
	568
	600
	632
	680
	712

	2
	472
	520
	568
	616
	648
	696
	744
	776
	840
	872

	3
	616
	680
	744
	808
	872
	904
	968
	1032
	1096
	1160

	4
	776
	840
	904
	1000
	1064
	1128
	1192
	1288
	1352
	1416

	5
	968
	1032
	1128
	1224
	1320
	1384
	1480
	1544
	1672
	1736

	6
	1128
	1224
	1352
	1480
	1544
	1672
	1736
	1864
	1992
	2088

	7
	1320
	1480
	1608
	1672
	1800
	1928
	2088
	2216
	2344
	2472

	8
	1544
	1672
	1800
	1928
	2088
	2216
	2344
	2536
	2664
	2792

	9
	1736
	1864
	2024
	2216
	2344
	2536
	2664
	2856
	2984
	3112

	10
	1928
	2088
	2280
	2472
	2664
	2792
	2984
	3112
	3368
	3496

	11
	2216
	2408
	2600
	2792
	2984
	3240
	3496
	3624
	3880
	4008

	12
	2472
	2728
	2984
	3240
	3368
	3624
	3880
	4136
	4392
	4584

	13
	2856
	3112
	3368
	3624
	3880
	4136
	4392
	4584
	4968
	5160

	14
	3112
	3496
	3752
	4008
	4264
	4584
	4968
	5160
	5544
	5736

	15
	3368
	3624
	4008
	4264
	4584
	4968
	5160
	5544
	5736
	6200

	16
	3624
	3880
	4264
	4584
	4968
	5160
	5544
	5992
	6200
	6456

	17
	4008
	4392
	4776
	5160
	5352
	5736
	6200
	6456
	6712
	7224

	18
	4392
	4776
	5160
	5544
	5992
	6200
	6712
	7224
	7480
	7992

	19
	4776
	5160
	5544
	5992
	6456
	6968
	7224
	7736
	8248
	8504

	20
	5160
	5544
	5992
	6456
	6968
	7480
	7992
	8248
	8760
	9144

	21
	5544
	5992
	6456
	6968
	7480
	7992
	8504
	9144
	9528
	9912

	22
	5992
	6456
	6968
	7480
	7992
	8504
	9144
	9528
	10296
	10680

	23
	6200
	6968
	7480
	7992
	8504
	9144
	9912
	10296
	11064
	11448

	24
	6712
	7224
	7992
	8504
	9144
	9912
	10296
	11064
	11448
	12216

	25
	6968
	7480
	8248
	8760
	9528
	10296
	10680
	11448
	12216
	12576

	26
	8248
	8760
	9528
	10296
	11064
	11832
	12576
	13536
	14112
	14688
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	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	0
	568
	600
	616
	648
	680
	712
	744
	776
	776
	808

	1
	744
	776
	808
	872
	904
	936
	968
	1000
	1032
	1064

	2
	936
	968
	1000
	1064
	1096
	1160
	1192
	1256
	1288
	1320

	3
	1224
	1256
	1320
	1384
	1416
	1480
	1544
	1608
	1672
	1736

	4
	1480
	1544
	1608
	1736
	1800
	1864
	1928
	1992
	2088
	2152

	5
	1864
	1928
	2024
	2088
	2216
	2280
	2344
	2472
	2536
	2664

	6
	2216
	2280
	2408
	2472
	2600
	2728
	2792
	2984
	2984
	3112

	7
	2536
	2664
	2792
	2984
	3112
	3240
	3368
	3368
	3496
	3624

	8
	2984
	3112
	3240
	3368
	3496
	3624
	3752
	3880
	4008
	4264

	9
	3368
	3496
	3624
	3752
	4008
	4136
	4264
	4392
	4584
	4776

	10
	3752
	3880
	4008
	4264
	4392
	4584
	4776
	4968
	5160
	5352

	11
	4264
	4392
	4584
	4776
	4968
	5352
	5544
	5736
	5992
	5992

	12
	4776
	4968
	5352
	5544
	5736
	5992
	6200
	6456
	6712
	6712

	13
	5352
	5736
	5992
	6200
	6456
	6712
	6968
	7224
	7480
	7736

	14
	5992
	6200
	6456
	6968
	7224
	7480
	7736
	7992
	8248
	8504

	15
	6456
	6712
	6968
	7224
	7736
	7992
	8248
	8504
	8760
	9144

	16
	6712
	7224
	7480
	7736
	7992
	8504
	8760
	9144
	9528
	9912

	17
	7480
	7992
	8248
	8760
	9144
	9528
	9912
	10296
	10296
	10680

	18
	8248
	8760
	9144
	9528
	9912
	10296
	10680
	11064
	11448
	11832

	19
	9144
	9528
	9912
	10296
	10680
	11064
	11448
	12216
	12576
	12960

	20
	9912
	10296
	10680
	11064
	11448
	12216
	12576
	12960
	13536
	14112

	21
	10680
	11064
	11448
	12216
	12576
	12960
	13536
	14112
	14688
	15264

	22
	11448
	11832
	12576
	12960
	13536
	14112
	14688
	15264
	15840
	16416

	23
	12216
	12576
	12960
	13536
	14112
	14688
	15264
	15840
	16416
	16992

	24
	12960
	13536
	14112
	14688
	15264
	15840
	16416
	16992
	17568
	18336

	25
	13536
	14112
	14688
	15264
	15840
	16416
	16992
	17568
	18336
	19080

	26
	15264
	16416
	16992
	17568
	18336
	19080
	19848
	20616
	21384
	22152
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	31
	32
	33
	34
	35
	36
	37
	38
	39
	40

	0
	840
	872
	904
	936
	968
	1000
	1032
	1032
	1064
	1096

	1
	1128
	1160
	1192
	1224
	1256
	1288
	1352
	1384
	1416
	1416

	2
	1384
	1416
	1480
	1544
	1544
	1608
	1672
	1672
	1736
	1800

	3
	1800
	1864
	1928
	1992
	2024
	2088
	2152
	2216
	2280
	2344

	4
	2216
	2280
	2344
	2408
	2472
	2600
	2664
	2728
	2792
	2856

	5
	2728
	2792
	2856
	2984
	3112
	3112
	3240
	3368
	3496
	3496

	6
	3240
	3368
	3496
	3496
	3624
	3752
	3880
	4008
	4136
	4136

	7
	3752
	3880
	4008
	4136
	4264
	4392
	4584
	4584
	4776
	4968

	8
	4392
	4584
	4584
	4776
	4968
	4968
	5160
	5352
	5544
	5544

	9
	4968
	5160
	5160
	5352
	5544
	5736
	5736
	5992
	6200
	6200

	10
	5544
	5736
	5736
	5992
	6200
	6200
	6456
	6712
	6712
	6968

	11
	6200
	6456
	6712
	6968
	6968
	7224
	7480
	7736
	7736
	7992

	12
	6968
	7224
	7480
	7736
	7992
	8248
	8504
	8760
	8760
	9144

	13
	7992
	8248
	8504
	8760
	9144
	9144
	9528
	9912
	9912
	10296

	14
	8760
	9144
	9528
	9912
	9912
	10296
	10680
	11064
	11064
	11448

	15
	9528
	9912
	10296
	10296
	10680
	11064
	11448
	11832
	11832
	12216

	16
	9912
	10296
	10680
	11064
	11448
	11832
	12216
	12216
	12576
	12960

	17
	11064
	11448
	11832
	12216
	12576
	12960
	13536
	13536
	14112
	14688

	18
	12216
	12576
	12960
	13536
	14112
	14112
	14688
	15264
	15264
	15840

	19
	13536
	13536
	14112
	14688
	15264
	15264
	15840
	16416
	16992
	16992

	20
	14688
	14688
	15264
	15840
	16416
	16992
	16992
	17568
	18336
	18336

	21
	15840
	15840
	16416
	16992
	17568
	18336
	18336
	19080
	19848
	19848

	22
	16992
	16992
	17568
	18336
	19080
	19080
	19848
	20616
	21384
	21384

	23
	17568
	18336
	19080
	19848
	19848
	20616
	21384
	22152
	22152
	22920

	24
	19080
	19848
	19848
	20616
	21384
	22152
	22920
	22920
	23688
	24496

	25
	19848
	20616
	20616
	21384
	22152
	22920
	23688
	24496
	24496
	25456

	26
	22920
	23688
	24496
	25456
	25456
	26416
	27376
	28336
	29296
	29296
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	41
	42
	43
	44
	45
	46
	47
	48
	49
	50

	0
	1128
	1160
	1192
	1224
	1256
	1256
	1288
	1320
	1352
	1384

	1
	1480
	1544
	1544
	1608
	1608
	1672
	1736
	1736
	1800
	1800

	2
	1800
	1864
	1928
	1992
	2024
	2088
	2088
	2152
	2216
	2216

	3
	2408
	2472
	2536
	2536
	2600
	2664
	2728
	2792
	2856
	2856

	4
	2984
	2984
	3112
	3112
	3240
	3240
	3368
	3496
	3496
	3624

	5
	3624
	3752
	3752
	3880
	4008
	4008
	4136
	4264
	4392
	4392

	6
	4264
	4392
	4584
	4584
	4776
	4776
	4968
	4968
	5160
	5160

	7
	4968
	5160
	5352
	5352
	5544
	5736
	5736
	5992
	5992
	6200

	8
	5736
	5992
	5992
	6200
	6200
	6456
	6456
	6712
	6968
	6968

	9
	6456
	6712
	6712
	6968
	6968
	7224
	7480
	7480
	7736
	7992

	10
	7224
	7480
	7480
	7736
	7992
	7992
	8248
	8504
	8504
	8760

	11
	8248
	8504
	8760
	8760
	9144
	9144
	9528
	9528
	9912
	9912

	12
	9528
	9528
	9912
	9912
	10296
	10680
	10680
	11064
	11064
	11448

	13
	10680
	10680
	11064
	11448
	11448
	11832
	12216
	12216
	12576
	12960

	14
	11832
	12216
	12216
	12576
	12960
	12960
	13536
	13536
	14112
	14112

	15
	12576
	12960
	12960
	13536
	13536
	14112
	14688
	14688
	15264
	15264

	16
	13536
	13536
	14112
	14112
	14688
	14688
	15264
	15840
	15840
	16416

	17
	14688
	15264
	15264
	15840
	16416
	16416
	16992
	17568
	17568
	18336

	18
	16416
	16416
	16992
	17568
	17568
	18336
	18336
	19080
	19080
	19848

	19
	17568
	18336
	18336
	19080
	19080
	19848
	20616
	20616
	21384
	21384

	20
	19080
	19848
	19848
	20616
	20616
	21384
	22152
	22152
	22920
	22920

	21
	20616
	21384
	21384
	22152
	22920
	22920
	23688
	24496
	24496
	25456

	22
	22152
	22920
	22920
	23688
	24496
	24496
	25456
	25456
	26416
	27376

	23
	23688
	24496
	24496
	25456
	25456
	26416
	27376
	27376
	28336
	28336

	24
	25456
	25456
	26416
	26416
	27376
	28336
	28336
	29296
	29296
	30576

	25
	26416
	26416
	27376
	28336
	28336
	29296
	29296
	30576
	31704
	31704

	26
	30576
	30576
	31704
	32856
	32856
	34008
	35160
	35160
	36696
	36696
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	1544
	1608
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	1864
	1864
	1928
	1992
	1992
	2024
	2088
	2088
	2152
	2152
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	2280
	2344
	2344
	2408
	2472
	2536
	2536
	2600
	2664
	2664

	3
	2984
	2984
	3112
	3112
	3240
	3240
	3368
	3368
	3496
	3496

	4
	3624
	3752
	3752
	3880
	4008
	4008
	4136
	4136
	4264
	4264

	5
	4584
	4584
	4776
	4776
	4776
	4968
	4968
	5160
	5160
	5352

	6
	5352
	5352
	5544
	5736
	5736
	5992
	5992
	5992
	6200
	6200

	7
	6200
	6456
	6456
	6712
	6712
	6712
	6968
	6968
	7224
	7224

	8
	7224
	7224
	7480
	7480
	7736
	7736
	7992
	7992
	8248
	8504

	9
	7992
	8248
	8248
	8504
	8760
	8760
	9144
	9144
	9144
	9528

	10
	9144
	9144
	9144
	9528
	9528
	9912
	9912
	10296
	10296
	10680

	11
	10296
	10680
	10680
	11064
	11064
	11448
	11448
	11832
	11832
	12216

	12
	11832
	11832
	12216
	12216
	12576
	12576
	12960
	12960
	13536
	13536

	13
	12960
	13536
	13536
	14112
	14112
	14688
	14688
	14688
	15264
	15264

	14
	14688
	14688
	15264
	15264
	15840
	15840
	16416
	16416
	16992
	16992

	15
	15840
	15840
	16416
	16416
	16992
	16992
	17568
	17568
	18336
	18336

	16
	16416
	16992
	16992
	17568
	17568
	18336
	18336
	19080
	19080
	19848

	17
	18336
	19080
	19080
	19848
	19848
	20616
	20616
	20616
	21384
	21384

	18
	19848
	20616
	21384
	21384
	22152
	22152
	22920
	22920
	23688
	23688

	19
	22152
	22152
	22920
	22920
	23688
	24496
	24496
	25456
	25456
	25456

	20
	23688
	24496
	24496
	25456
	25456
	26416
	26416
	27376
	27376
	28336

	21
	25456
	26416
	26416
	27376
	27376
	28336
	28336
	29296
	29296
	30576

	22
	27376
	28336
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	29296
	29296
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	30576
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	31704
	32856

	23
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	29296
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	31704
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	31704
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	34008
	34008
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	34008
	34008
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	2408
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	2728
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	2856
	2984
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	3112
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	3624
	3624
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	3752
	3752
	3880
	3880
	4008
	4008
	4136

	4
	4392
	4392
	4584
	4584
	4584
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The  field ue-Category defines a combined uplink and downlink capability. The parameters set by the UE Category are defined in subclause 4.2. Tables 4.1-1 and 4.1-2 define the downlink and, respectively, uplink physical layer parameter values for each UE Category. A UE indicating category 6 or 7 shall also indicate category 4. A UE indicating category 8 shall also indicate category 5. A UE indicating category 9 shall also indicate category 6 and 4. A UE indicating category 10 shall also indicate category 7 and 4. A UE indicating category 11 shall also indicate category 9, 6 and 4. A UE indicating category 12 shall also indicate category 10, 7 and 4. Table 4.1-4 defines the minimum capability for the maximum number of bits of a MCH transport block received within a TTI for an MBMS capable UE.

Table 4.1-1: Downlink physical layer parameter values set by the field ue-Category
	UE 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

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	299552
	149776
	3667200
	4

	Category 6
	301504
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	3654144
	2 or 4

	Category 7
	301504
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	3654144
	2 or 4

	Category 8
	2998560
	299856
	35982720
	8

	Category 9
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	5481216
	2 or 4

	Category 10
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	5481216
	2 or 4

	Category 11
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	Category 12
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	NOTE 1:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.


Table 4.1-2: Uplink physical layer parameter values set by the field ue-Category

	UE Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	Category 1
	5160
	5160
	No

	Category 2
	25456
	25456
	No

	Category 3
	51024
	51024
	No

	Category 4
	51024
	51024
	No

	Category 5
	75376
	75376
	Yes

	Category 6
	51024
	51024
	No

	Category 7
	102048
	51024
	No

	Category 8
	1497760
	149776
	Yes

	Category 9
	51024
	51024
	No

	Category 10
	102048
	51024
	No

	Category 11
	51024
	51024
	No

	Category 12
	102048
	51024
	No


[TS 36.306 clause 4.1A]

The fields ue-CategoryDL and ue-CategoryUL define downlink/uplink capability respectively. The parameters set by the UE DL/UL Categories are defined in subclause 4.2. Tables 4.1A-1 and 4.1A-2 define the downlink and, respectively, uplink physical layer parameter values for each UE DL/UL Category Table 4.1A-4 defines the minimum capability for the maximum number of bits of a MCH transport block received within a TTI for an MBMS capable UE. Table 4.1A-6 defines the only combinations for UE UL and DL Categories that are allowed to be signalled with ue-CategoryDL and ue-CategoryUL. Table 4.1A-6 also defines which UE Categories a UE shall indicate in addition to the combinations for UE UL and DL Categories.
Table 4.1A-1: Downlink physical layer parameter values set by the field ue-CategoryDL
	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 0 (Note 2)
	1000
	1000
	25344
	1

	DL Category 6
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	DL Category 7
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	DL Category 9
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	DL Category 10
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	DL Category 11
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	DL Category 12
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	DL Category 13
	391632
	195816 (4 layers)
97896 (2 layers)
	3654144
	2 or 4

	DL Category 14
	3916560
	391656
	47431680
	8

	NOTE 1:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.
NOTE 2:
Within one TTI, a UE indicating category 0 shall be able to receive up to 1000 bits for a transport block associated with C-RNTI/Semi-Persistent Scheduling C-RNTI/P-RNTI/SI-RNTI/RA-RNTI and up to 2216 bits for another transport block associated with P-RNTI/SI-RNTI/RA-RNTI


Table 4.1A-2: Uplink physical layer parameter values set by the field ue-CategoryUL

	UE UL Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	UL Category 0
	1000
	1000
	No

	UL Category 3
	51024
	51024
	No

	UL Category 5
	75376
	75376
	Yes

	UL Category 7
	102048
	51024
	No

	UL Category 8
	1497760
	149776
	Yes

	UL Category 13
	150752
	75376
	Yes


7.1.7.1.3.3
Test description
7.1.7.1.3.3.1
Pre-test conditions

System Simulator:
-
Cell 1.

-
Uplink and downlink bandwidth set to the maximum bandwidth for the E-UTRA Band under test as specified in Table 5.6.1-1 in [31] (to enable testing of 
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up to maximum value). For Band 18, Band 19 and Band 25, based on industry requirement, uplink and downlink bandwidth set to 10MHz.
UE:

None.

Preamble:
-
The UE is in state Loopback Activated (state 4) according to [18].

7.1.7.1.3.3.2
Test procedure sequence

Table 7.1.7.1.3.3.2-1: Maximum TBsize for different UE categories

	UE Category
	Maximum number of bits of a DL-SCH transport block received within a TTI

	Category 0
	1000

	Category 1
	10296

	Category 2
	51024

	Category 3
	75376

	Category 4
	75376

	Category 5
	149776

	Category 6
	149776

	Category 7
	149776

	Category 8
	299856

	Category 9
	149776

	Category 10
	149776

	Category 11
	149776

	Category 12
	149776


Table 7.1.7.1.3.3.2-2: Number of downlink PDCP SDUs and PDCP SDU size used as test data

	TBsize 

[bits]
	Number of PDCP SDUs
	PDCP SDU size

[bits]

See note 1

	104 ≤ TBsize ≤12096
note 2
	1
	8*FLOOR((TBsize - 96)/8)

	12097 ≤ TBsize ≤24128
	2
	8*FLOOR((TBsize – 128)/16))

	24129 ≤ TBsize ≤ 36152
	3
	8*FLOOR((TBsize – 152)/24))

	36153 ≤ TBsize ≤48184
	4
	8*FLOOR((TBsize – 184)/32))

	48185 ≤ TBsize ≤60208
	5
	8*FLOOR((TBsize - 208)/40))

	60209 ≤ TBsize ≤ 72240
	6
	8*FLOOR((TBsize – 240)/48))

	 TBsize> 72240
	7
	8*FLOOR((TBsize – 264)/56))

	Note 1:
Each PDCP SDU is limited to 1500 octets (to keep below maximum SDU size of ESM as specified in TS 24.301 clause 9.9.4.12).

The PDCP SDU size of each PDCP SDU is

PDCP SDU size = (TBsize – N*PDCP header size -AMD PDU header size  - MAC header size – Size of Timing Advance – RLC Status PDU size) / N, where

PDCP header size is 16 bits for the RLC AM and 12-bit SN case;
AMD PDU header size is CIEL[(16+(N-1)*12)/8] bytes which includes 16 standard AM header and (N-1) Length indicators; and 

MAC header size = 40 bits as MAC header can be

                  R/R/E/LCID MAC subheader (8 bits for Timing Advance) + R/R/E/LCID MAC subheader (16 bits for MAC SDU for RLC Status PDU) + R/R/E/LCID MAC subheader (8 bits for MAC SDU for AMD PDU) = 8 + 16+ 8 bits = 32 bits

                  Or

                  R/R/E/LCID MAC subheader (8 bits for Timing Advance) + R/R/E/LCID MAC subheader (24 bits for MAC SDU for AMD PDU, Note: Length can be 2 bytes depending on the size of AMD PDU) +R/R/E/LCID MAC subheader (8 bits for MAC SDU for RLC Status PDU) = 8 + 24+ 8 bits = 40 bits

                 Therefore maximum MAC header size can be 40 bits


Size of Timing Advance MAC CE is 8 bits (if no Timing Advance and/or RLC status needs to be sent, padding will occur instead)
RLC Status PDU size = 16 bits

This gives: 

PDCP SDU size = 8*FLOOR((TBsize – N*16- 8*CIEL((16+(N-1)*12)/8) – 64)/(8*N)) bits.
Note 2:
According to TS 36.213 Table 7.1.7.2.1-1 and the final PDCP SDU size formula in Note 1, the smallest TBsize that can be tested is 104 bits.


Table 7.1.7.1.3.3.2-2a: Bandwidth Dependent Parameters

	Max Bandwidth
	Max 
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	5 MHz
	25

	10 MHz
	50

	15 MHz
	75

	20 MHz
	100

	Note : Maximum bandwidth for EUTRA bands is 5/10/15/20 MHz.


Table 7.1.7.1.3.3.2-2b: Ambiguous Sizes of Information Bits

	{12, 14, 16 ,20, 24, 26, 32, 40, 44, 56}


Table 7.1.7.1.3.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	-
	EXCEPTION: Steps 1 to 4 are repeated for values of 
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 from 1 to Max 
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as per table 7.1.7.1.3.3.2-2a and 
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 from 0 to 28.
	-
	-
	-
	-

	1
	SS looks up 
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 in table 7.1.7.1-1 in TS 36.213 based on the value of 
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. SS looks up TBsize in table 7.1.7.2.1-1 in TS 36.213 based on values of 
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 and 
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.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 2 to 4 are performed if TBsize is less than or equal to UE capability “Maximum number of DL-SCH transport block bits received within a TTI” as specified in Table 7.1.7.1.3.3.2-1 and larger than or equal to 104 bits as specified in Table 7.1.7.1.3.3.2-2, and the effective channel code rate, as defined in TS 36.213 clause 7.1.7, is lower than or equal to 0.930.
	-
	-
	-
	-

	2
	SS creates one or more PDCP SDUs, depending on TBsize, in accordance with Table 7.1.7.1.3.3.2-2.
	-
	-
	-
	-

	3
	SS transmits the PDCP SDUs concatenated into a MAC PDU and indicates on PDCCH DCI Format 1A with RA type 2 using Localized VRB and a resource block assignment (RBA) correspondent to 
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 as specified in 7.1.6.3 in TS 36.213 and modulation and coding scheme 
[image: image258.wmf]MCS

I

.
If the number of information bits in format 1A is less than that of format 0, zeros shall be appended by the SS to format 1A until the payload size equals that of format 0.

If the number of information bits in format 1A belongs to one of the sizes in Table 7.1.7.1.3.3.2-2b, one zero bit shall be appended by the SS to format 1A.
	<--
	MAC PDU (NxPDCP SDUs)

DCI: (DCI Format 1A, RA type 2, Localized/Distributed VRB assignment flag =’0’, RBA(
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), 
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)
	-
	-

	3A
	At the reception of scheduling request the SS transmits UL Grant for transmitting loop back PDCP SDUs.
	<--
	(UL Grant)
	-
	-

	4
	CHECK: Does UE return the same number of PDCP SDUs with same content as transmitted by the SS in step 3?
	-->
	(NxPDCP SDUs)
	1
	P


7.1.7.1.3.3.3
Specific Message Contents

Table 7.1.7.1.3.3.3.1: MAC-MainConfig-RBC (preamble Table 4.5.3.3-1 [18]: Step 8)

	Derivation Path: 36.508 Table 4.8.2.1.5-1

	Information Element
	Value/remark
	Comment
	Condition

	    retxBSR-Timer
	sf320
	
	


Table 7.1.7.1.3.3.3-2: UECapabilityInformation (Preamble Table 4.5.2.3-1 [18]: Step 13)

	Derivation Path: 36.508 table 4.6.1-23

	Information Element
	Value/remark
	Comment
	Condition

	UECapabilityInformation ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      ueCapabilityInformation-r8 SEQUENCE {
	
	
	

	        ue-CapabilityRAT-ContainerList SEQUENCE (SIZE (1..maxRAT-Capabilities)) OF SEQUENCE {
	1 entry
	
	

	          ueCapabilityRAT-Container
	
	
	

	            ue-EUTRA-Capability SEQUENCE {
	
	
	

	              accessStratumRelease
	Any allowed value
	
	

	              ue-Category
	Checked against UE Category indications in the PICS
	
	

	              pdcp-Parameters
	Any allowed value
	
	

	              phyLayerParameters
	Any allowed value
	
	

	              rf-Parameters
	Any allowed value
	
	

	              measParameters
	Any allowed value
	
	

	              featureGroupIndicators
	Any allowed value
	
	

	              interRAT-Parameters
	Any allowed value
	
	

	              nonCriticalExtension
	Any allowed value
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	


7.1.7.1.4
DL-SCH transport block size selection / DCI format 1A / RA type 2 / Distributed VRB

7.1.7.1.4.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE on PDCCH receives DCI format 1A indicating Resource Allocation Type 2 with Distributed VRB, a resource block assignment correspondent to 
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 physical resource blocks and a modulation and coding scheme 
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 }

    then { UE decodes the received transport block of size correspondent to the read 
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 and 
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 and forwards it to higher layers }

            }

7.1.7.1.4.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.212, clauses 5.3.3.1.2 and 5.3.3.1.3; TS 36.213, clauses 7.1.6.3, 7.1.7, 7.1.7.1, 7.1.7.2 and 7.1.7.2.1; and TS 36.306 clause 4.1.

[TS 36.212 clause 5.3.3.1.2]

...

Table 5.3.3.1.2-1: Ambiguous Sizes of Information Bits

	{12, 14, 16 ,20, 24, 26, 32, 40, 44, 56}


[TS 36.212 clause 5.3.3.1.3]

DCI format 1A is used for the compact scheduling of one PDSCH codeword and random access procedure initiated by a PDCCH order.

The following information is transmitted by means of the DCI format 1A:

- Flag for format0/format1A differentiation – 1 bit, where value 0 indicates format 0 and value 1 indicates format 1A

…

Otherwise, 

- Localized/Distributed VRB assignment flag – 1 bit as defined in 7.1.6.3 of [3]

- Resource block assignment – 
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bits as defined in section 7.1.6.3 of [3]:

- For localized VRB: 


[image: image266.wmf]é

ù

)

2

/

)

1

(

(

log

DL

RB

DL

RB

2

+

N

N

bits provide the resource allocation

- For distributed VRB: 

- If 
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 or if the format 1A CRC is scrambled by RA-RNTI, P-RNTI, or SI-RNTI

- 
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- Else

- 1 bit, the MSB indicates the gap value, where value 0 indicates 
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 bits provide the resource allocation 
- Modulation and coding scheme – 5bits as defined in section 7.1.7 of [3]

If the number of information bits in format 1A is less than that of format 0, zeros shall be appended to format 1A until the payload size equals that of format 0. 

If the number of information bits in format 1A belongs to one of the sizes in Table 5.3.3.1.2-1, one zero bit shall be appended to format 1A.

...

[TS 36.213 clause 7.1.6.3]

In resource allocations of type 2, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated localized virtual resource blocks or distributed virtual resource blocks. In case of resource allocation signalled with PDCCH DCI format 1A, 1B or 1D, one bit flag indicates whether localized virtual resource blocks or distributed virtual resource blocks are assigned (value 0 indicates Localized and value 1 indicates Distributed VRB assignment) while distributed virtual resource blocks are always assigned in case of resource allocation signalled with PDCCH DCI format 1C. Localized VRB allocations for a UE vary from a single VRB up to a maximum number of VRBs spanning the system bandwidth. For DCI format 1A the distributed VRB allocations for a UE vary from a single VRB up to 
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 VRBs, where 
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 is defined in [3], if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI. With PDCCH DCI format 1B, 1D, or 1A with a CRC scrambled with C-RNTI, distributed VRB allocations for a UE vary from a single VRB up to 
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 VRBs if 
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 is 6-49 and vary from a single VRB up to 16 if 
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 is 50-110. With PDCCH DCI format 1C, distributed VRB allocations for a UE vary from 
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 VRB(s) up to 
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 VRBs with an increment step of 
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[image: image280.wmf]step

RB

N

 value is determined depending on the downlink system bandwidth as shown in Table 7.1.6.3-1.

Table 7.1.6.3-1: 
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 values vs. Downlink System Bandwidth

	System BW (
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	DCI format 1C

	6-49
	2

	50-110
	4


For PDCCH DCI format 1A, 1B or 1D, a type 2 resource allocation field consists of a resource indication value (RIV) corresponding to a starting resource block (
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) and a length in terms of virtually contiguously allocated resource blocks
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where
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For PDCCH DCI format 1C, a type 2 resource block assignment field consists of a resource indication value (RIV) corresponding to a starting resource block (
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[TS 36.213 clause 7.1.7]

To determine the modulation order and transport block size(s) in the physical downlink shared channel, the UE shall first

· read the 5-bit “modulation and coding scheme” field (
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) in the DCI
and second if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then

...

else
· set the Table 7.1.7.2.1-1 column indicator 
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 to the total number of allocated PRBs based on the procedure defined in Section 7.1.6.

if the transport block is transmitted in DwPTS of the special subframe in frame structure type 2,  then 
set the Table 7.1.7.2.1-1 column indicator 
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else, set the Table 7.1.7.2.1-1 column indicator 
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The UE may skip decoding a transport block in an initial transmission if the effective channel code rate is higher than 0.930, 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 CP or configurations 0 and 4 with extended CP, shown in table 4.2-1 [3], there shall be no PDSCH transmission in  DwPTS of the special subframe.
[TS 36.213 clause 7.1.7.1]

The UE shall use 
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= 2 if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI, otherwise, the UE shall use
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and Table 7.1.7.1-1 to determine the modulation order (
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) used in the physical downlink shared channel.

Table 7.1.7.1-1: Modulation and TBS index table for PDSCH

	MCS Index
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	Modulation Order
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	TBS Index
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	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	4
	9

	11
	4
	10

	12
	4
	11

	13
	4
	12

	14
	4
	13

	15
	4
	14

	16
	4
	15

	17
	6
	15

	18
	6
	16

	19
	6
	17

	20
	6
	18

	21
	6
	19

	22
	6
	20

	23
	6
	21

	24
	6
	22

	25
	6
	23

	26
	6
	24

	27
	6
	25

	28
	6
	26

	29
	2
	reserved

	30
	4
	

	31
	6
	


[TS 36.213 clause 7.1.7.2]

If the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then 
-
for DCI format 1A:
-
the UE shall set the TBS index (
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) equal to 
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 and determine its TBS by the procedure in Section 7.1.7.2.1.

...

else

-
for
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, the UE shall first determine the TBS index (
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) using
[image: image322.wmf]MCS

I

and Table 7.1.7.1-1 except if the transport block is disabled in DCI formats 2 and 2A as specified below. For a transport block that is not mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Section 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 Section 7.1.7.2.2. 
-
for
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, the TBS is assumed to be as determined from DCI transported in the latest PDCCH for the same transport block using 
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. If there is no latest PDCCH for the same transport block using
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, and if the initial PDSCH for the same transport block is semi-persistently scheduled, the TBS shall be determined from the most recent semi-persistent scheduling assignment PDCCH.
-
In DCI formats 2 and 2A a transport block is disabled if 
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 and if rvidx = 1 otherwise the transport block is enabled.
The NDI and HARQ process ID, as signalled on PDCCH, and the TBS, as determined above, shall be delivered to higher layers.

[TS 36.213 clause 7.1.7.2.1]

For
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, the TBS is given by the (
[image: image328.wmf]TBS

I

,
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) entry of Table 7.1.7.2.1-1.

Table 7.1.7.2.1-1: Transport block size table (dimension 27×110)
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	0
	16
	32
	56
	88
	120
	152
	176
	208
	224
	256

	1
	24
	56
	88
	144
	176
	208
	224
	256
	328
	344

	2
	32
	72
	144
	176
	208
	256
	296
	328
	376
	424

	3
	40
	104
	176
	208
	256
	328
	392
	440
	504
	568

	4
	56
	120
	208
	256
	328
	408
	488
	552
	632
	696

	5
	72
	144
	224
	328
	424
	504
	600
	680
	776
	872

	6
	328
	176
	256
	392
	504
	600
	712
	808
	936
	1032

	7
	104
	224
	328
	472
	584
	712
	840
	968
	1096
	1224

	8
	120
	256
	392
	536
	680
	808
	968
	1096
	1256
	1384

	9
	136
	296
	456
	616
	776
	936
	1096
	1256
	1416
	1544

	10
	144
	328
	504
	680
	872
	1032
	1224
	1384
	1544
	1736

	11
	176
	376
	584
	776
	1000
	1192
	1384
	1608
	1800
	2024

	12
	208
	440
	680
	904
	1128
	1352
	1608
	1800
	2024
	2280

	13
	224
	488
	744
	1000
	1256
	1544
	1800
	2024
	2280
	2536

	14
	256
	552
	840
	1128
	1416
	1736
	1992
	2280
	2600
	2856

	15
	280
	600
	904
	1224
	1544
	1800
	2152
	2472
	2728
	3112

	16
	328
	632
	968
	1288
	1608
	1928
	2280
	2600
	2984
	3240

	17
	336
	696
	1064
	1416
	1800
	2152
	2536
	2856
	3240
	3624

	18
	376
	776
	1160
	1544
	1992
	2344
	2792
	3112
	3624
	4008

	19
	408
	840
	1288
	1736
	2152
	2600
	2984
	3496
	3880
	4264

	20
	440
	904
	1384
	1864
	2344
	2792
	3240
	3752
	4136
	4584

	21
	488
	1000
	1480
	1992
	2472
	2984
	3496
	4008
	4584
	4968

	22
	520
	1064
	1608
	2152
	2664
	3240
	3752
	4264
	4776
	5352

	23
	552
	1128
	1736
	2280
	2856
	3496
	4008
	4584
	5160
	5736

	24
	584
	1192
	1800
	2408
	2984
	3624
	4264
	4968
	5544
	5992

	25
	616
	1256
	1864
	2536
	3112
	3752
	4392
	5160
	5736
	6200

	26
	712
	1480
	2216
	2984
	3752
	4392
	5160
	5992
	6712
	7480

	
[image: image332.wmf]TBS

I


	
[image: image333.wmf]PRB

N



	
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	0
	288
	328
	344
	376
	392
	424
	456
	488
	504
	536

	1
	376
	424
	456
	488
	520
	568
	600
	632
	680
	712

	2
	472
	520
	568
	616
	648
	696
	744
	776
	840
	872

	3
	616
	680
	744
	808
	872
	904
	968
	1032
	1096
	1160

	4
	776
	840
	904
	1000
	1064
	1128
	1192
	1288
	1352
	1416

	5
	968
	1032
	1128
	1224
	1320
	1384
	1480
	1544
	1672
	1736

	6
	1128
	1224
	1352
	1480
	1544
	1672
	1736
	1864
	1992
	2088

	7
	1320
	1480
	1608
	1672
	1800
	1928
	2088
	2216
	2344
	2472

	8
	1544
	1672
	1800
	1928
	2088
	2216
	2344
	2536
	2664
	2792

	9
	1736
	1864
	2024
	2216
	2344
	2536
	2664
	2856
	2984
	3112

	10
	1928
	2088
	2280
	2472
	2664
	2792
	2984
	3112
	3368
	3496

	11
	2216
	2408
	2600
	2792
	2984
	3240
	3496
	3624
	3880
	4008

	12
	2472
	2728
	2984
	3240
	3368
	3624
	3880
	4136
	4392
	4584

	13
	2856
	3112
	3368
	3624
	3880
	4136
	4392
	4584
	4968
	5160

	14
	3112
	3496
	3752
	4008
	4264
	4584
	4968
	5160
	5544
	5736

	15
	3368
	3624
	4008
	4264
	4584
	4968
	5160
	5544
	5736
	6200

	16
	3624
	3880
	4264
	4584
	4968
	5160
	5544
	5992
	6200
	6456

	17
	4008
	4392
	4776
	5160
	5352
	5736
	6200
	6456
	6712
	7224

	18
	4392
	4776
	5160
	5544
	5992
	6200
	6712
	7224
	7480
	7992

	19
	4776
	5160
	5544
	5992
	6456
	6968
	7224
	7736
	8248
	8504

	20
	5160
	5544
	5992
	6456
	6968
	7480
	7992
	8248
	8760
	9144

	21
	5544
	5992
	6456
	6968
	7480
	7992
	8504
	9144
	9528
	9912

	22
	5992
	6456
	6968
	7480
	7992
	8504
	9144
	9528
	10296
	10680

	23
	6200
	6968
	7480
	7992
	8504
	9144
	9912
	10296
	11064
	11448

	24
	6712
	7224
	7992
	8504
	9144
	9912
	10296
	11064
	11448
	12216

	25
	6968
	7480
	8248
	8760
	9528
	10296
	10680
	11448
	12216
	12576

	26
	8248
	8760
	9528
	10296
	11064
	11832
	12576
	13536
	14112
	14688

	
[image: image334.wmf]TBS

I


	
[image: image335.wmf]PRB

N



	
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	0
	568
	600
	616
	648
	680
	712
	744
	776
	776
	808

	1
	744
	776
	808
	872
	904
	936
	968
	1000
	1032
	1064

	2
	936
	968
	1000
	1064
	1096
	1160
	1192
	1256
	1288
	1320

	3
	1224
	1256
	1320
	1384
	1416
	1480
	1544
	1608
	1672
	1736

	4
	1480
	1544
	1608
	1736
	1800
	1864
	1928
	1992
	2088
	2152

	5
	1864
	1928
	2024
	2088
	2216
	2280
	2344
	2472
	2536
	2664

	6
	2216
	2280
	2408
	2472
	2600
	2728
	2792
	2984
	2984
	3112

	7
	2536
	2664
	2792
	2984
	3112
	3240
	3368
	3368
	3496
	3624

	8
	2984
	3112
	3240
	3368
	3496
	3624
	3752
	3880
	4008
	4264

	9
	3368
	3496
	3624
	3752
	4008
	4136
	4264
	4392
	4584
	4776

	10
	3752
	3880
	4008
	4264
	4392
	4584
	4776
	4968
	5160
	5352

	11
	4264
	4392
	4584
	4776
	4968
	5352
	5544
	5736
	5992
	5992

	12
	4776
	4968
	5352
	5544
	5736
	5992
	6200
	6456
	6712
	6712

	13
	5352
	5736
	5992
	6200
	6456
	6712
	6968
	7224
	7480
	7736

	14
	5992
	6200
	6456
	6968
	7224
	7480
	7736
	7992
	8248
	8504

	15
	6456
	6712
	6968
	7224
	7736
	7992
	8248
	8504
	8760
	9144

	16
	6712
	7224
	7480
	7736
	7992
	8504
	8760
	9144
	9528
	9912

	17
	7480
	7992
	8248
	8760
	9144
	9528
	9912
	10296
	10296
	10680

	18
	8248
	8760
	9144
	9528
	9912
	10296
	10680
	11064
	11448
	11832

	19
	9144
	9528
	9912
	10296
	10680
	11064
	11448
	12216
	12576
	12960

	20
	9912
	10296
	10680
	11064
	11448
	12216
	12576
	12960
	13536
	14112

	21
	10680
	11064
	11448
	12216
	12576
	12960
	13536
	14112
	14688
	15264

	22
	11448
	11832
	12576
	12960
	13536
	14112
	14688
	15264
	15840
	16416

	23
	12216
	12576
	12960
	13536
	14112
	14688
	15264
	15840
	16416
	16992

	24
	12960
	13536
	14112
	14688
	15264
	15840
	16416
	16992
	17568
	18336

	25
	13536
	14112
	14688
	15264
	15840
	16416
	16992
	17568
	18336
	19080

	26
	15264
	16416
	16992
	17568
	18336
	19080
	19848
	20616
	21384
	22152

	
[image: image336.wmf]TBS

I


	
[image: image337.wmf]PRB

N



	
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40

	0
	840
	872
	904
	936
	968
	1000
	1032
	1032
	1064
	1096

	1
	1128
	1160
	1192
	1224
	1256
	1288
	1352
	1384
	1416
	1416

	2
	1384
	1416
	1480
	1544
	1544
	1608
	1672
	1672
	1736
	1800

	3
	1800
	1864
	1928
	1992
	2024
	2088
	2152
	2216
	2280
	2344

	4
	2216
	2280
	2344
	2408
	2472
	2600
	2664
	2728
	2792
	2856

	5
	2728
	2792
	2856
	2984
	3112
	3112
	3240
	3368
	3496
	3496

	6
	3240
	3368
	3496
	3496
	3624
	3752
	3880
	4008
	4136
	4136

	7
	3752
	3880
	4008
	4136
	4264
	4392
	4584
	4584
	4776
	4968

	8
	4392
	4584
	4584
	4776
	4968
	4968
	5160
	5352
	5544
	5544

	9
	4968
	5160
	5160
	5352
	5544
	5736
	5736
	5992
	6200
	6200

	10
	5544
	5736
	5736
	5992
	6200
	6200
	6456
	6712
	6712
	6968

	11
	6200
	6456
	6712
	6968
	6968
	7224
	7480
	7736
	7736
	7992

	12
	6968
	7224
	7480
	7736
	7992
	8248
	8504
	8760
	8760
	9144

	13
	7992
	8248
	8504
	8760
	9144
	9144
	9528
	9912
	9912
	10296

	14
	8760
	9144
	9528
	9912
	9912
	10296
	10680
	11064
	11064
	11448

	15
	9528
	9912
	10296
	10296
	10680
	11064
	11448
	11832
	11832
	12216

	16
	9912
	10296
	10680
	11064
	11448
	11832
	12216
	12216
	12576
	12960

	17
	11064
	11448
	11832
	12216
	12576
	12960
	13536
	13536
	14112
	14688

	18
	12216
	12576
	12960
	13536
	14112
	14112
	14688
	15264
	15264
	15840

	19
	13536
	13536
	14112
	14688
	15264
	15264
	15840
	16416
	16992
	16992

	20
	14688
	14688
	15264
	15840
	16416
	16992
	16992
	17568
	18336
	18336

	21
	15840
	15840
	16416
	16992
	17568
	18336
	18336
	19080
	19848
	19848

	22
	16992
	16992
	17568
	18336
	19080
	19080
	19848
	20616
	21384
	21384

	23
	17568
	18336
	19080
	19848
	19848
	20616
	21384
	22152
	22152
	22920

	24
	19080
	19848
	19848
	20616
	21384
	22152
	22920
	22920
	23688
	24496

	25
	19848
	20616
	20616
	21384
	22152
	22920
	23688
	24496
	24496
	25456

	26
	22920
	23688
	24496
	25456
	25456
	26416
	27376
	28336
	29296
	29296

	
[image: image338.wmf]TBS

I


	
[image: image339.wmf]PRB

N



	
	41
	42
	43
	44
	45
	46
	47
	48
	49
	50

	0
	1128
	1160
	1192
	1224
	1256
	1256
	1288
	1320
	1352
	1384

	1
	1480
	1544
	1544
	1608
	1608
	1672
	1736
	1736
	1800
	1800

	2
	1800
	1864
	1928
	1992
	2024
	2088
	2088
	2152
	2216
	2216

	3
	2408
	2472
	2536
	2536
	2600
	2664
	2728
	2792
	2856
	2856

	4
	2984
	2984
	3112
	3112
	3240
	3240
	3368
	3496
	3496
	3624

	5
	3624
	3752
	3752
	3880
	4008
	4008
	4136
	4264
	4392
	4392

	6
	4264
	4392
	4584
	4584
	4776
	4776
	4968
	4968
	5160
	5160

	7
	4968
	5160
	5352
	5352
	5544
	5736
	5736
	5992
	5992
	6200

	8
	5736
	5992
	5992
	6200
	6200
	6456
	6456
	6712
	6968
	6968

	9
	6456
	6712
	6712
	6968
	6968
	7224
	7480
	7480
	7736
	7992

	10
	7224
	7480
	7480
	7736
	7992
	7992
	8248
	8504
	8504
	8760

	11
	8248
	8504
	8760
	8760
	9144
	9144
	9528
	9528
	9912
	9912

	12
	9528
	9528
	9912
	9912
	10296
	10680
	10680
	11064
	11064
	11448

	13
	10680
	10680
	11064
	11448
	11448
	11832
	12216
	12216
	12576
	12960

	14
	11832
	12216
	12216
	12576
	12960
	12960
	13536
	13536
	14112
	14112

	15
	12576
	12960
	12960
	13536
	13536
	14112
	14688
	14688
	15264
	15264

	16
	13536
	13536
	14112
	14112
	14688
	14688
	15264
	15840
	15840
	16416

	17
	14688
	15264
	15264
	15840
	16416
	16416
	16992
	17568
	17568
	18336

	18
	16416
	16416
	16992
	17568
	17568
	18336
	18336
	19080
	19080
	19848

	19
	17568
	18336
	18336
	19080
	19080
	19848
	20616
	20616
	21384
	21384

	20
	19080
	19848
	19848
	20616
	20616
	21384
	22152
	22152
	22920
	22920

	21
	20616
	21384
	21384
	22152
	22920
	22920
	23688
	24496
	24496
	25456

	22
	22152
	22920
	22920
	23688
	24496
	24496
	25456
	25456
	26416
	27376

	23
	23688
	24496
	24496
	25456
	25456
	26416
	27376
	27376
	28336
	28336

	24
	25456
	25456
	26416
	26416
	27376
	28336
	28336
	29296
	29296
	30576

	25
	26416
	26416
	27376
	28336
	28336
	29296
	29296
	30576
	31704
	31704

	26
	30576
	30576
	31704
	32856
	32856
	34008
	35160
	35160
	36696
	36696

	
[image: image340.wmf]TBS

I


	
[image: image341.wmf]PRB

N



	
	51
	52
	53
	54
	55
	56
	57
	58
	59
	60

	0
	1416
	1416
	1480
	1480
	1544
	1544
	1608
	1608
	1608
	1672

	1
	1864
	1864
	1928
	1992
	1992
	2024
	2088
	2088
	2152
	2152

	2
	2280
	2344
	2344
	2408
	2472
	2536
	2536
	2600
	2664
	2664

	3
	2984
	2984
	3112
	3112
	3240
	3240
	3368
	3368
	3496
	3496

	4
	3624
	3752
	3752
	3880
	4008
	4008
	4136
	4136
	4264
	4264

	5
	4584
	4584
	4776
	4776
	4776
	4968
	4968
	5160
	5160
	5352

	6
	5352
	5352
	5544
	5736
	5736
	5992
	5992
	5992
	6200
	6200

	7
	6200
	6456
	6456
	6712
	6712
	6712
	6968
	6968
	7224
	7224

	8
	7224
	7224
	7480
	7480
	7736
	7736
	7992
	7992
	8248
	8504

	9
	7992
	8248
	8248
	8504
	8760
	8760
	9144
	9144
	9144
	9528

	10
	9144
	9144
	9144
	9528
	9528
	9912
	9912
	10296
	10296
	10680

	11
	10296
	10680
	10680
	11064
	11064
	11448
	11448
	11832
	11832
	12216

	12
	11832
	11832
	12216
	12216
	12576
	12576
	12960
	12960
	13536
	13536

	13
	12960
	13536
	13536
	14112
	14112
	14688
	14688
	14688
	15264
	15264

	14
	14688
	14688
	15264
	15264
	15840
	15840
	16416
	16416
	16992
	16992

	15
	15840
	15840
	16416
	16416
	16992
	16992
	17568
	17568
	18336
	18336

	16
	16416
	16992
	16992
	17568
	17568
	18336
	18336
	19080
	19080
	19848

	17
	18336
	19080
	19080
	19848
	19848
	20616
	20616
	20616
	21384
	21384

	18
	19848
	20616
	21384
	21384
	22152
	22152
	22920
	22920
	23688
	23688

	19
	22152
	22152
	22920
	22920
	23688
	24496
	24496
	25456
	25456
	25456

	20
	23688
	24496
	24496
	25456
	25456
	26416
	26416
	27376
	27376
	28336

	21
	25456
	26416
	26416
	27376
	27376
	28336
	28336
	29296
	29296
	30576

	22
	27376
	28336
	28336
	29296
	29296
	30576
	30576
	31704
	31704
	32856

	23
	29296
	29296
	30576
	30576
	31704
	31704
	32856
	32856
	34008
	34008

	24
	31704
	31704
	32856
	32856
	34008
	34008
	35160
	35160
	36696
	36696

	25
	32856
	32856
	34008
	34008
	35160
	35160
	36696
	36696
	37888
	37888

	26
	37888
	37888
	39232
	40576
	40576
	40576
	42368
	42368
	43816
	43816

	
[image: image342.wmf]TBS

I


	
[image: image343.wmf]PRB

N



	
	61
	62
	63
	64
	65
	66
	67
	68
	69
	70

	0
	1672
	1736
	1736
	1800
	1800
	1800
	1864
	1864
	1928
	1928

	1
	2216
	2280
	2280
	2344
	2344
	2408
	2472
	2472
	2536
	2536

	2
	2728
	2792
	2856
	2856
	2856
	2984
	2984
	3112
	3112
	3112

	3
	3624
	3624
	3624
	3752
	3752
	3880
	3880
	4008
	4008
	4136

	4
	4392
	4392
	4584
	4584
	4584
	4776
	4776
	4968
	4968
	4968

	5
	5352
	5544
	5544
	5736
	5736
	5736
	5992
	5992
	5992
	6200

	6
	6456
	6456
	6456
	6712
	6712
	6968
	6968
	6968
	7224
	7224

	7
	7480
	7480
	7736
	7736
	7992
	7992
	8248
	8248
	8504
	8504

	8
	8504
	8760
	8760
	9144
	9144
	9144
	9528
	9528
	9528
	9912

	9
	9528
	9912
	9912
	10296
	10296
	10296
	10680
	10680
	11064
	11064

	10
	10680
	11064
	11064
	11448
	11448
	11448
	11832
	11832
	12216
	12216

	11
	12216
	12576
	12576
	12960
	12960
	13536
	13536
	13536
	14112
	14112

	12
	14112
	14112
	14112
	14688
	14688
	15264
	15264
	15264
	15840
	15840

	13
	15840
	15840
	16416
	16416
	16992
	16992
	16992
	17568
	17568
	18336

	14
	17568
	17568
	18336
	18336
	18336
	19080
	19080
	19848
	19848
	19848

	15
	18336
	19080
	19080
	19848
	19848
	20616
	20616
	20616
	21384
	21384

	16
	19848
	19848
	20616
	20616
	21384
	21384
	22152
	22152
	22152
	22920

	17
	22152
	22152
	22920
	22920
	23688
	23688
	24496
	24496
	24496
	25456

	18
	24496
	24496
	24496
	25456
	25456
	26416
	26416
	27376
	27376
	27376

	19
	26416
	26416
	27376
	27376
	28336
	28336
	29296
	29296
	29296
	30576

	20
	28336
	29296
	29296
	29296
	30576
	30576
	31704
	31704
	31704
	32856

	21
	30576
	31704
	31704
	31704
	32856
	32856
	34008
	34008
	35160
	35160

	22
	32856
	34008
	34008
	34008
	35160
	35160
	36696
	36696
	36696
	37888

	23
	35160
	35160
	36696
	36696
	37888
	37888
	37888
	39232
	39232
	40576

	24
	36696
	37888
	37888
	39232
	39232
	40576
	40576
	42368
	42368
	42368

	25
	39232
	39232
	40576
	40576
	40576
	42368
	42368
	43816
	43816
	43816

	26
	45352
	45352
	46888
	46888
	48936
	48936
	48936
	51024
	51024
	52752

	
[image: image344.wmf]TBS

I


	
[image: image345.wmf]PRB

N



	
	71
	72
	73
	74
	75
	76
	77
	78
	79
	80

	0
	1992
	1992
	2024
	2088
	2088
	2088
	2152
	2152
	2216
	2216

	1
	2600
	2600
	2664
	2728
	2728
	2792
	2792
	2856
	2856
	2856

	2
	3240
	3240
	3240
	3368
	3368
	3368
	3496
	3496
	3496
	3624

	3
	4136
	4264
	4264
	4392
	4392
	4392
	4584
	4584
	4584
	4776

	4
	5160
	5160
	5160
	5352
	5352
	5544
	5544
	5544
	5736
	5736

	5
	6200
	6200
	6456
	6456
	6712
	6712
	6712
	6968
	6968
	6968

	6
	7480
	7480
	7736
	7736
	7736
	7992
	7992
	8248
	8248
	8248

	7
	8760
	8760
	8760
	9144
	9144
	9144
	9528
	9528
	9528
	9912

	8
	9912
	9912
	10296
	10296
	10680
	10680
	10680
	11064
	11064
	11064

	9
	11064
	11448
	11448
	11832
	11832
	11832
	12216
	12216
	12576
	12576

	10
	12576
	12576
	12960
	12960
	12960
	13536
	13536
	13536
	14112
	14112

	11
	14112
	14688
	14688
	14688
	15264
	15264
	15840
	15840
	15840
	16416

	12
	16416
	16416
	16416
	16992
	16992
	17568
	17568
	17568
	18336
	18336

	13
	18336
	18336
	19080
	19080
	19080
	19848
	19848
	19848
	20616
	20616

	14
	20616
	20616
	20616
	21384
	21384
	22152
	22152
	22152
	22920
	22920

	15
	22152
	22152
	22152
	22920
	22920
	23688
	23688
	23688
	24496
	24496

	16
	22920
	23688
	23688
	24496
	24496
	24496
	25456
	25456
	25456
	26416

	17
	25456
	26416
	26416
	26416
	27376
	27376
	27376
	28336
	28336
	29296

	18
	28336
	28336
	29296
	29296
	29296
	30576
	30576
	30576
	31704
	31704

	19
	30576
	30576
	31704
	31704
	32856
	32856
	32856
	34008
	34008
	34008

	20
	32856
	34008
	34008
	34008
	35160
	35160
	35160
	36696
	36696
	36696

	21
	35160
	36696
	36696
	36696
	37888
	37888
	39232
	39232
	39232
	40576

	22
	37888
	39232
	39232
	40576
	40576
	40576
	42368
	42368
	42368
	43816

	23
	40576
	40576
	42368
	42368
	43816
	43816
	43816
	45352
	45352
	45352

	24
	43816
	43816
	45352
	45352
	45352
	46888
	46888
	46888
	48936
	48936

	25
	45352
	45352
	46888
	46888
	46888
	48936
	48936
	48936
	51024
	51024

	26
	52752
	52752
	55056
	55056
	55056
	55056
	57336
	57336
	57336
	59256

	
[image: image346.wmf]TBS

I


	
[image: image347.wmf]PRB

N



	
	81
	82
	83
	84
	85
	86
	87
	88
	89
	90

	0
	2280
	2280
	2280
	2344
	2344
	2408
	2408
	2472
	2472
	2536

	1
	2984
	2984
	2984
	3112
	3112
	3112
	3240
	3240
	3240
	3240

	2
	3624
	3624
	3752
	3752
	3880
	3880
	3880
	4008
	4008
	4008

	3
	4776
	4776
	4776
	4968
	4968
	4968
	5160
	5160
	5160
	5352

	4
	5736
	5992
	5992
	5992
	5992
	6200
	6200
	6200
	6456
	6456

	5
	7224
	7224
	7224
	7480
	7480
	7480
	7736
	7736
	7736
	7992

	6
	8504
	8504
	8760
	8760
	8760
	9144
	9144
	9144
	9144
	9528

	7
	9912
	9912
	10296
	10296
	10296
	10680
	10680
	10680
	11064
	11064

	8
	11448
	11448
	11448
	11832
	11832
	12216
	12216
	12216
	12576
	12576

	9
	12960
	12960
	12960
	13536
	13536
	13536
	13536
	14112
	14112
	14112

	10
	14112
	14688
	14688
	14688
	14688
	15264
	15264
	15264
	15840
	15840

	11
	16416
	16416
	16992
	16992
	16992
	17568
	17568
	17568
	18336
	18336

	12
	18336
	19080
	19080
	19080
	19080
	19848
	19848
	19848
	20616
	20616

	13
	20616
	21384
	21384
	21384
	22152
	22152
	22152
	22920
	22920
	22920

	14
	22920
	23688
	23688
	24496
	24496
	24496
	25456
	25456
	25456
	25456

	15
	24496
	25456
	25456
	25456
	26416
	26416
	26416
	27376
	27376
	27376

	16
	26416
	26416
	27376
	27376
	27376
	28336
	28336
	28336
	29296
	29296

	17
	29296
	29296
	30576
	30576
	30576
	30576
	31704
	31704
	31704
	32856

	18
	31704
	32856
	32856
	32856
	34008
	34008
	34008
	35160
	35160
	35160

	19
	35160
	35160
	35160
	36696
	36696
	36696
	37888
	37888
	37888
	39232

	20
	37888
	37888
	39232
	39232
	39232
	40576
	40576
	40576
	42368
	42368

	21
	40576
	40576
	42368
	42368
	42368
	43816
	43816
	43816
	45352
	45352

	22
	43816
	43816
	45352
	45352
	45352
	46888
	46888
	46888
	48936
	48936

	23
	46888
	46888
	46888
	48936
	48936
	48936
	51024
	51024
	51024
	51024

	24
	48936
	51024
	51024
	51024
	52752
	52752
	52752
	52752
	55056
	55056

	25
	51024
	52752
	52752
	52752
	55056
	55056
	55056
	55056
	57336
	57336

	26
	59256
	59256
	61664
	61664
	61664
	63776
	63776
	63776
	66592
	66592

	
[image: image348.wmf]TBS

I


	
[image: image349.wmf]PRB

N



	
	91
	92
	93
	94
	95
	96
	97
	98
	99
	100

	0
	2536
	2536
	2600
	2600
	2664
	2664
	2728
	2728
	2728
	2792

	1
	3368
	3368
	3368
	3496
	3496
	3496
	3496
	3624
	3624
	3624

	2
	4136
	4136
	4136
	4264
	4264
	4264
	4392
	4392
	4392
	4584

	3
	5352
	5352
	5352
	5544
	5544
	5544
	5736
	5736
	5736
	5736

	4
	6456
	6456
	6712
	6712
	6712
	6968
	6968
	6968
	6968
	7224

	5
	7992
	7992
	8248
	8248
	8248
	8504
	8504
	8760
	8760
	8760

	6
	9528
	9528
	9528
	9912
	9912
	9912
	10296
	10296
	10296
	10296

	7
	11064
	11448
	11448
	11448
	11448
	11832
	11832
	11832
	12216
	12216

	8
	12576
	12960
	12960
	12960
	13536
	13536
	13536
	13536
	14112
	14112

	9
	14112
	14688
	14688
	14688
	15264
	15264
	15264
	15264
	15840
	15840

	10
	15840
	16416
	16416
	16416
	16992
	16992
	16992
	16992
	17568
	17568

	11
	18336
	18336
	19080
	19080
	19080
	19080
	19848
	19848
	19848
	19848

	12
	20616
	21384
	21384
	21384
	21384
	22152
	22152
	22152
	22920
	22920

	13
	23688
	23688
	23688
	24496
	24496
	24496
	25456
	25456
	25456
	25456

	14
	26416
	26416
	26416
	27376
	27376
	27376
	28336
	28336
	28336
	28336

	15
	28336
	28336
	28336
	29296
	29296
	29296
	29296
	30576
	30576
	30576

	16
	29296
	30576
	30576
	30576
	30576
	31704
	31704
	31704
	31704
	32856

	17
	32856
	32856
	34008
	34008
	34008
	35160
	35160
	35160
	35160
	36696

	18
	36696
	36696
	36696
	37888
	37888
	37888
	37888
	39232
	39232
	39232

	19
	39232
	39232
	40576
	40576
	40576
	40576
	42368
	42368
	42368
	43816

	20
	42368
	42368
	43816
	43816
	43816
	45352
	45352
	45352
	46888
	46888

	21
	45352
	46888
	46888
	46888
	46888
	48936
	48936
	48936
	48936
	51024

	22
	48936
	48936
	51024
	51024
	51024
	51024
	52752
	52752
	52752
	55056

	23
	52752
	52752
	52752
	55056
	55056
	55056
	55056
	57336
	57336
	57336

	24
	55056
	57336
	57336
	57336
	57336
	59256
	59256
	59256
	61664
	61664

	25
	57336
	59256
	59256
	59256
	61664
	61664
	61664
	61664
	63776
	63776

	26
	66592
	68808
	68808
	68808
	71112
	71112
	71112
	73712
	73712
	75376

	
[image: image350.wmf]TBS

I


	
[image: image351.wmf]PRB

N



	
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110

	0
	2792
	2856
	2856
	2856
	2984
	2984
	2984
	2984
	2984
	3112

	1
	3752
	3752
	3752
	3752
	3880
	3880
	3880
	4008
	4008
	4008

	2
	4584
	4584
	4584
	4584
	4776
	4776
	4776
	4776
	4968
	4968

	3
	5992
	5992
	5992
	5992
	6200
	6200
	6200
	6200
	6456
	6456

	4
	7224
	7224
	7480
	7480
	7480
	7480
	7736
	7736
	7736
	7992

	5
	8760
	9144
	9144
	9144
	9144
	9528
	9528
	9528
	9528
	9528

	6
	10680
	10680
	10680
	10680
	11064
	11064
	11064
	11448
	11448
	11448

	7
	12216
	12576
	12576
	12576
	12960
	12960
	12960
	12960
	13536
	13536

	8
	14112
	14112
	14688
	14688
	14688
	14688
	15264
	15264
	15264
	15264

	9
	15840
	16416
	16416
	16416
	16416
	16992
	16992
	16992
	16992
	17568

	10
	17568
	18336
	18336
	18336
	18336
	18336
	19080
	19080
	19080
	19080

	11
	20616
	20616
	20616
	21384
	21384
	21384
	21384
	22152
	22152
	22152

	12
	22920
	23688
	23688
	23688
	23688
	24496
	24496
	24496
	24496
	25456

	13
	26416
	26416
	26416
	26416
	27376
	27376
	27376
	27376
	28336
	28336

	14
	29296
	29296
	29296
	29296
	30576
	30576
	30576
	30576
	31704
	31704

	15
	30576
	31704
	31704
	31704
	31704
	32856
	32856
	32856
	34008
	34008

	16
	32856
	32856
	34008
	34008
	34008
	34008
	35160
	35160
	35160
	35160

	17
	36696
	36696
	36696
	37888
	37888
	37888
	39232
	39232
	39232
	39232

	18
	40576
	40576
	40576
	40576
	42368
	42368
	42368
	42368
	43816
	43816

	19
	43816
	43816
	43816
	45352
	45352
	45352
	46888
	46888
	46888
	46888

	20
	46888
	46888
	48936
	48936
	48936
	48936
	48936
	51024
	51024
	51024

	21
	51024
	51024
	51024
	52752
	52752
	52752
	52752
	55056
	55056
	55056

	22
	55056
	55056
	55056
	57336
	57336
	57336
	57336
	59256
	59256
	59256

	23
	57336
	59256
	59256
	59256
	59256
	61664
	61664
	61664
	61664
	63776

	24
	61664
	61664
	63776
	63776
	63776
	63776
	66592
	66592
	66592
	66592

	25
	63776
	63776
	66592
	66592
	66592
	66592
	68808
	68808
	68808
	71112

	26
	75376
	75376
	75376
	75376
	75376
	75376
	75376
	75376
	75376
	75376


[TS 36.306 clause 4.1]



	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	

	
	

	
	
	
	
	

	
	
	

	
	

	
	
	

	
	

	



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


The  field ue-Category defines a combined uplink and downlink capability. The parameters set by the UE Category are defined in subclause 4.2. Tables 4.1-1 and 4.1-2 define the downlink and, respectively, uplink physical layer parameter values for each UE Category. A UE indicating category 6 or 7 shall also indicate category 4. A UE indicating category 8 shall also indicate category 5. A UE indicating category 9 shall also indicate category 6 and 4. A UE indicating category 10 shall also indicate category 7 and 4. A UE indicating category 11 shall also indicate category 9, 6 and 4. A UE indicating category 12 shall also indicate category 10, 7 and 4. Table 4.1-4 defines the minimum capability for the maximum number of bits of a MCH transport block received within a TTI for an MBMS capable UE.

Table 4.1-1: Downlink physical layer parameter values set by the field ue-Category
	UE 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

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	299552
	149776
	3667200
	4

	Category 6
	301504
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	3654144
	2 or 4

	Category 7
	301504
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	3654144
	2 or 4

	Category 8
	2998560
	299856
	35982720
	8

	Category 9
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	5481216
	2 or 4

	Category 10
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	5481216
	2 or 4

	Category 11
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	Category 12
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	NOTE 1:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.


Table 4.1-2: Uplink physical layer parameter values set by the field ue-Category

	UE Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	Category 1
	5160
	5160
	No

	Category 2
	25456
	25456
	No

	Category 3
	51024
	51024
	No

	Category 4
	51024
	51024
	No

	Category 5
	75376
	75376
	Yes

	Category 6
	51024
	51024
	No

	Category 7
	102048
	51024
	No

	Category 8
	1497760
	149776
	Yes

	Category 9
	51024
	51024
	No

	Category 10
	102048
	51024
	No

	Category 11
	51024
	51024
	No

	Category 12
	102048
	51024
	No


[TS 36.306 clause 4.1A]

The fields ue-CategoryDL and ue-CategoryUL define downlink/uplink capability respectively. The parameters set by the UE DL/UL Categories are defined in subclause 4.2. Tables 4.1A-1 and 4.1A-2 define the downlink and, respectively, uplink physical layer parameter values for each UE DL/UL Category Table 4.1A-4 defines the minimum capability for the maximum number of bits of a MCH transport block received within a TTI for an MBMS capable UE. Table 4.1A-6 defines the only combinations for UE UL and DL Categories that are allowed to be signalled with ue-CategoryDL and ue-CategoryUL. Table 4.1A-6 also defines which UE Categories a UE shall indicate in addition to the combinations for UE UL and DL Categories.
Table 4.1A-1: Downlink physical layer parameter values set by the field ue-CategoryDL
	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 0 (Note 2)
	1000
	1000
	25344
	1

	DL Category 6
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	DL Category 7
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	DL Category 9
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	DL Category 10
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	DL Category 11
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	DL Category 12
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	DL Category 13
	391632
	195816 (4 layers)
97896 (2 layers)
	3654144
	2 or 4

	DL Category 14
	3916560
	391656
	47431680
	8

	NOTE 1:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.
NOTE 2:
Within one TTI, a UE indicating category 0 shall be able to receive up to 1000 bits for a transport block associated with C-RNTI/Semi-Persistent Scheduling C-RNTI/P-RNTI/SI-RNTI/RA-RNTI and up to 2216 bits for another transport block associated with P-RNTI/SI-RNTI/RA-RNTI


Table 4.1A-2: Uplink physical layer parameter values set by the field ue-CategoryUL

	UE UL Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	UL Category 0
	1000
	1000
	No

	UL Category 3
	51024
	51024
	No

	UL Category 5
	75376
	75376
	Yes

	UL Category 7
	102048
	51024
	No

	UL Category 8
	1497760
	149776
	Yes

	UL Category 13
	150752
	75376
	Yes


7.1.7.1.4.3
Test description
7.1.7.1.4.3.1
Pre-test conditions

System Simulator:
-
Cell 1.

-
Uplink and downlink bandwidth set to the maximum bandwidth for the E-UTRA Band under test as specified in Table 5.6.1-1 in [31] (to enable testing of 
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up to maximum value). For Band 18, Band 19 and Band 25, based on industry requirement, uplink and downlink bandwidth set to 10MHz.
-
DCI format 1C shall be used for BCCH, PCH and RAR (note). 

UE:

None.

Preamble:
-
The UE is in state Loopback Activated (state 4) according to [18].

NOTE:
To maximize resources for DL-SCH TB size testing for DCI format 1A/RA type 2/Distributed VRB then the SS need to use DCI Format 1C for BCCH, PCH and RAR

7.1.7.1.4.3.2
Test procedure sequence

Table 7.1.7.1.4.3.2-1: Maximum TBsize for different UE categories

	UE Category
	Maximum number of bits of a DL-SCH transport block received within a TTI

	Category 0
	1000

	Category 1
	10296

	Category 2
	51024

	Category 3
	75376

	Category 4
	75376

	Category 5
	149776

	Category 6
	149776

	Category 7
	149776

	Category 8
	299856

	Category 9
	149776

	Category 10
	149776

	Category 11
	149776

	Category 12
	149776


Table 7.1.7.1.4.3.2-2: Number of downlink PDCP SDUs and PDCP SDU size used as test data

	TBsize
[bits]
	Number of PDCP SDUs
	PDCP SDU size

[bits]

See note 1

	104 ≤ TBsize ≤12096
note 2
	1
	8*FLOOR((TBsize - 96)/8)

	12097 ≤ TBsize ≤24128
	2
	8*FLOOR((TBsize – 128)/16))

	24129 ≤ TBsize ≤ 36152
	3
	8*FLOOR((TBsize – 152)/24))

	36153 ≤ TBsize ≤48184
	4
	8*FLOOR((TBsize – 184)/32))

	48185 ≤ TBsize ≤60208
	5
	8*FLOOR((TBsize - 208)/40))

	60209 ≤ TBsize ≤ 72240
	6
	8*FLOOR((TBsize – 240)/48))

	 TBsize> 72240
	7
	8*FLOOR((TBsize – 264)/56))

	Note 1:
Each PDCP SDU is limited to 1500 octets (to keep below maximum SDU size of ESM as specified in TS 24.301 clause 9.9.4.12).

The PDCP SDU size of each PDCP SDU is

PDCP SDU size = (TBsize – N*PDCP header size - AMD PDU header size  - MAC header size – Size of Timing Advance – RLC Status PDU size) / N, where

PDCP header size is 16 bits for the RLC AM and 12-bit SN case;
AMD PDU header size is CIEL[(16+(N-1)*12)/8] bytes which includes 16 standard AM header and (N-1) Length indicators; and 

MAC header size = 40 bits as MAC header can be
R/R/E/LCID MAC subheader (8 bits for Timing Advance) + R/R/E/LCID MAC subheader (16 bits for MAC SDU for RLC Status PDU) + R/R/E/LCID MAC subheader (8 bits for MAC SDU for AMD PDU) = 8 + 16 + 8 bits = 32 bits
OR
R/R/E/LCID MAC subheader (8 bits for Timing Advance) + R/R/E/LCID MAC subheader (24 bits  for MAC SDU for AMD PDU, Note: Length can be 2 bytes depending on the size of AMD PDU) +R/R/E/LCID MAC subheader (8 bits for MAC SDU for RLC Status PDU) = 8 + 24+ 8 bits = 40 bits

Therefore maximum MAC header size can be 40 bits
Size of Timing Advance MAC CE is 8 bits (if no Timing Advance and/or RLC status needs to be sent, padding will occur instead)
RLC Status PDU size = 16 bits

This gives: 

PDCP SDU size = 8*FLOOR((TBsize – N*16- 8*CIEL((16+(N-1)*12)/8) – 64)/(8*N)) bits.
Note 2:
According to TS 36.213 Table 7.1.7.2.1-1 and the final PDCP SDU size formula in Note 1, the smallest TBsize that can be tested is 104 bits.


Table 7.1.7.1.4.3.2-2a: Bandwidth Dependent Parameters

	Max Bandwidth
	Max 
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	MAX VRB

	5 MHz
	25
	24

	10 Mhz
	50
	16

	15 Mhz
	75
	16

	20 Mhz
	100
	16

	Note : Maximum bandwidth for EUTRA bands is 5/10/15/20 MHz.


Table 7.1.7.1.4.3.2-2b: Ambiguous Sizes of Information Bits

	{12, 14, 16 ,20, 24, 26, 32, 40, 44, 56}


Table 7.1.7.1.4.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	-
	EXCEPTION: Steps 1 to 4 are repeated for values of 
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 from 1 to 16[MAX VRB] and 
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 from 0 to 28.
	-
	-
	-
	-

	1
	SS looks up 
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 in table 7.1.7.1-1 in TS 36.213 based on the value of 
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. SS looks up TBsize in table 7.1.7.2.1-1 in TS 36.213 based on values of 
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 and 
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.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 2 to 4 are performed if TBsize is less than or equal to UE capability “Maximum number of DL-SCH transport block bits received within a TTI” as specified in Table 7.1.7.1.4.3.2-1 and larger than or equal to 104 bits as specified in Table 7.1.7.1.4.3.2-2, and the effective channel code rate, as defined in TS 36.213 clause 7.1.7 is lower than or equal to 0.930.
	-
	-
	-
	-

	2
	SS creates one or more PDCP SDUs, depending on TBsize, in accordance with Table 7.1.7.1.4.3.2-2.
	-
	-
	-
	-

	3
	SS transmits the PDCP SDUs concatenated into a MAC PDU and indicates on PDCCH DCI Format 1A with RA type 2 using Distributed VRB and a resource block assignment (RBA) correspondent to 
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 as specified in 7.1.6.3 in TS 36.213 and modulation and coding scheme 
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.
If the number of information bits in format 1A is less than that of format 0, zeros shall be appended by the SS to format 1A until the payload size equals that of format 0.

If the number of information bits in format 1A belongs to one of the sizes in Table 7.1.7.1.4.3.2-2b, one zero bit shall be appended by the SS to format 1A.
	<--
	MAC PDU (NxPDCP SDUs)

DCI: (DCI Format 1A, RA type 2, Localized/Distributed VRB assignment flag =’1’, RBA(
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), 
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)
	-
	-

	3A
	At the reception of scheduling request the SS transmits UL Grant for transmitting loop back PDCP SDUs.
	<--
	(UL Grant)
	-
	-

	4
	CHECK: Does UE return the same number of PDCP SDUs with same content as transmitted by the SS in step 3?
	-->
	(NxPDCP SDUs)
	1
	P


7.1.7.1.4.3.3
Specific Message Contents

Table 7.1.7.1.4.3.3.1: MAC-MainConfig-RBC (preamble Table 4.5.3.3-1 [18]: Step 8)

	Derivation Path: 36.508 Table 4.8.2.1.5-1

	Information Element
	Value/remark
	Comment
	Condition

	    retxBSR-Timer
	sf320
	
	


Table 7.1.7.1.4.3.3-2: UECapabilityInformation (Preamble Table 4.5.2.3-1 [18]: Step 13)

	Derivation Path: 36.508 table 4.6.1-23

	Information Element
	Value/remark
	Comment
	Condition

	UECapabilityInformation ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      ueCapabilityInformation-r8 SEQUENCE {
	
	
	

	        ue-CapabilityRAT-ContainerList SEQUENCE (SIZE (1..maxRAT-Capabilities)) OF SEQUENCE {
	1 entry
	
	

	          ueCapabilityRAT-Container
	
	
	

	            ue-EUTRA-Capability SEQUENCE {
	
	
	

	              ue-Category
	Checked against UE Category indications in the PICS
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	


7.1.7.1.5
DL-SCH transport block size selection / DCI format 2A / RA type 0 / Two transport blocks enabled / Transport block to codeword swap flag value set to ’0’

7.1.7.1.5.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE has two transport blocks enabled and on PDCCH receives DCI format 2A indicating Resource Allocation Type 0, a resource block assignment correspondent to 
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 physical resource blocks, the Transport block to codeword swap flag value set to ’0’ and a modulation and coding scheme 
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for two transport blocks }

    then { UE decodes the received transport blocks of sizes correspondent to the read 
[image: image366.wmf]PRB

N

 and 
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for transport block 1 and 
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for transport block 2 and forwards it to higher layers }

            }

7.1.7.1.5.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.212, clauses 5.3.3.1.2,  5.3.3.1.5 and 5.3.3.1.5A; TS 36.213, clauses 7.1.6.1, 7.1.7, 7.1.7.1, 7.1.7.2, 7.1.7.2.1 and 7.1.7.2.2; and TS 36.306 clause 4.1.

[TS 36.212 clause 5.3.3.1.2]

...

Table 5.3.3.1.2-1: Ambiguous Sizes of Information Bits

	{12, 14, 16 ,20, 24, 26, 32, 40, 44, 56}


[TS 36.212 clause 5.3.3.1.5]

Table 5.3.3.1.5-1: Transport block to codeword mapping
(two transport blocks enabled)

	transport block
to codeword
swap flag value
	codeword 0
(enabled)
	codeword 1
(enabled)

	0
	transport block 1
	transport block 2

	1
	transport block 2
	transport block 1


Table 5.3.3.1.5-2: Transport block to codeword mapping
(one transport block enabled)

	Transport block 1
	transport block 2
	codeword 0
(enabled)
	codeword 1
(disabled)

	enabled
	disabled
	transport block 1
	-

	disabled
	enabled
	transport block 2
	-


[TS 36.212 clause 5.3.3.1.5A]

The following information is transmitted by means of the DCI format 2A:

- Resource allocation header (resource allocation type 0 / type 1) – 1 bit as defined in section 7.1.6 of [3]

If downlink bandwidth is less than or equal to 10 PRBs, there is no resource allocation header and resource allocation type 0 is assumed.
- Resource block assignment:

- For resource allocation type 0 as defined in section 7.1.6.1 of [3] 

- 
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where the value of P depends on the number of DL resource blocks as indicated in subclause [7.1.6.1] of [3]

...

- Transport block to codeword swap flag – 1 bit

In addition, for transport block 1: 

- Modulation and coding scheme – 5 bits as defined in section 7.1.7 of [3]

- New data indicator – 1 bit

- Redundancy version – 2 bits

In addition, for transport block 2:

- Modulation and coding scheme – 5 bits as defined in section 7.1.7 of [3]

- New data indicator – 1 bit

- Redundancy version – 2 bits

...

Precoding information – number of bits as specified in Table 5.3.3.1.5A-1
If both transport blocks are enabled, the transport block to codeword mapping is specified according to Table 5.3.3.1.5‑1.

In case one of the transport blocks is disabled, the transport block to codeword swap flag is reserved and the transport block to codeword mapping is specified according to Table 5.3.3.1.5‑2.

The precoding information field is defined according to Table 5.3.3.1.5A‑2. For a single enabled codeword, index 1 in Table 5.3.3.1.5A-2 is only supported for retransmission of the corresponding transport block if that transport block has previously been transmitted using two layers with open-loop spatial multiplexing.

For transmission with 2 antenna ports, the precoding information field is not present. The number of transmission layers is equal to 2 if both codewords are enabled; transmit diversity is used if codeword 0 is enabled while codeword 1 is disabled. 

If the number of information bits in format 2A belongs to one of the sizes in Table 5.3.3.1.2-1, one zero bit shall be appended to format 2A.

Table 5.3.3.1.5A-1: Number of bits for precoding information

	Number of antenna ports at eNodeB
	Number of bits for precoding information

	2
	0

	4
	2


Table 5.3.3.1.5A-2: Content of precoding information field for 4 antenna ports

	One codeword:

Codeword 0 enabled,

Codeword 1 disabled
	Two codewords:

Codeword 0 enabled,

Codeword 1 enabled

	Bit field mapped to index
	Message
	Bit field mapped to index
	Message

	0
	4 layers: Transmit diversity
	0
	2 layers: precoder cycling with large delay CDD

	1
	2 layers: precoder cycling with large delay CDD
	1
	3 layers: precoder cycling with large delay CDD

	2
	reserved
	2
	4 layers: precoder cycling with large delay CDD

	3
	reserved
	3
	reserved


[TS 36.213 clause 7.1.6.1]

In resource allocations of type 0, resource block assignment information includes a bitmap indicating the resource block groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive physical resource blocks (PRBs). Resource block group size (P) is a function of the system bandwidth as shown in Table 7.1.6.1-1.  The total number of RBGs (
[image: image370.wmf]RBG

N

) for downlink system bandwidth of
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of the RBGs are of size P and if 
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 then one of the RBGs is of size
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.  The bitmap is of size 
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bits with one bitmap bit per RBG such that each RBG is addressable. The RBGs shall be indexed in the order of increasing frequency and non-increasing RBG sizes starting at the lowest frequency. The order of RBG to bitmap bit mapping is in such way that RBG 0 to RBG
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 are mapped to MSB to LSB of the bitmap. The RBG is allocated to the UE if the corresponding bit value in the bitmap is 1, the RBG is not allocated to the UE otherwise.

Table 7.1.6.1-1: Type 0 Resource Allocation RBG Size vs. Downlink System Bandwidth
	System Bandwidth
	RBG Size
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	(P)

	≤10
	1

	11 – 26
	2

	27 – 63
	3

	64 – 110
	4


[TS 36.213 clause 7.1.7]

To determine the modulation order and transport block size(s) in the physical downlink shared channel, the UE shall first

-
read the 5-bit “modulation and coding scheme” field (
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) in the DCI
and second if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then

...

else 
-
set the Table 7.1.7.2.1-1 column indicator 
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 to the total number of allocated PRBs based on the procedure defined in Section 7.1.6.

if the transport block is transmitted in DwPTS of the special subframe in frame structure type 2,  then 
set the Table 7.1.7.2.1-1 column indicator 
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, 
else, set the Table 7.1.7.2.1-1 column indicator 
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The UE may skip decoding a transport block in an initial transmission if the effective channel code rate is higher than 0.930, 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 CP or configurations 0 and 4 with extended CP, shown in table 4.2-1 [3], there shall be no PDSCH transmission in  DwPTS of the special subframe.
[TS 36.213 clause 7.1.7.1]

The UE shall use 
[image: image383.wmf]m
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= 2 if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI, otherwise, the UE shall use
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and Table 7.1.7.1-1 to determine the modulation order (
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) used in the physical downlink shared channel.

Table 7.1.7.1-1: Modulation and TBS index table for PDSCH

	MCS Index
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	Modulation Order
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	TBS Index

[image: image388.wmf]TBS

I



	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	4
	9

	11
	4
	10

	12
	4
	11

	13
	4
	12

	14
	4
	13

	15
	4
	14

	16
	4
	15

	17
	6
	15

	18
	6
	16

	19
	6
	17

	20
	6
	18

	21
	6
	19

	22
	6
	20

	23
	6
	21

	24
	6
	22

	25
	6
	23

	26
	6
	24

	27
	6
	25

	28
	6
	26

	29
	2
	reserved

	30
	4
	

	31
	6
	


[TS 36.213 clause 7.1.7.2]

If the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then 
-
for DCI format 1A:
-
the UE shall set the TBS index (
[image: image389.wmf]TBS

I

) equal to 
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 and determine its TBS by the procedure in Section 7.1.7.2.1. 

...

else

-
for
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, the UE shall first determine the TBS index (
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) using
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and Table 7.1.7.1-1 except if the transport block is disabled in DCI formats 2 and 2A as specified below. For a transport block that is not mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Section 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 Section 7.1.7.2.2. 
-
for
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, the TBS is assumed to be as determined from DCI transported in the latest PDCCH for the same transport block using 
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. If there is no latest PDCCH for the same transport block using
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, and if the initial PDSCH for the same transport block is semi-persistently scheduled, the TBS shall be determined from the most recent semi-persistent scheduling assignment PDCCH.

-
In DCI formats 2 and 2A a transport block is disabled if 
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 and if rvidx = 1 otherwise the transport block is enabled.
The NDI and HARQ process ID, as signalled on PDCCH, and the TBS, as determined above, shall be delivered to higher layers.

[TS 36.213 clause 7.1.7.2.1]

For
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, the TBS is given by the (
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,
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) entry of Table 7.1.7.2.1-1.

Table 7.1.7.2.1-1: Transport block size table (dimension 27×110)
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	0
	16
	32
	56
	88
	120
	152
	176
	208
	224
	256

	1
	24
	56
	88
	144
	176
	208
	224
	256
	328
	344

	2
	32
	72
	144
	176
	208
	256
	296
	328
	376
	424

	3
	40
	104
	176
	208
	256
	328
	392
	440
	504
	568

	4
	56
	120
	208
	256
	328
	408
	488
	552
	632
	696

	5
	72
	144
	224
	328
	424
	504
	600
	680
	776
	872

	6
	328
	176
	256
	392
	504
	600
	712
	808
	936
	1032

	7
	104
	224
	328
	472
	584
	712
	840
	968
	1096
	1224

	8
	120
	256
	392
	536
	680
	808
	968
	1096
	1256
	1384

	9
	136
	296
	456
	616
	776
	936
	1096
	1256
	1416
	1544

	10
	144
	328
	504
	680
	872
	1032
	1224
	1384
	1544
	1736

	11
	176
	376
	584
	776
	1000
	1192
	1384
	1608
	1800
	2024

	12
	208
	440
	680
	904
	1128
	1352
	1608
	1800
	2024
	2280

	13
	224
	488
	744
	1000
	1256
	1544
	1800
	2024
	2280
	2536

	14
	256
	552
	840
	1128
	1416
	1736
	1992
	2280
	2600
	2856

	15
	280
	600
	904
	1224
	1544
	1800
	2152
	2472
	2728
	3112

	16
	328
	632
	968
	1288
	1608
	1928
	2280
	2600
	2984
	3240

	17
	336
	696
	1064
	1416
	1800
	2152
	2536
	2856
	3240
	3624

	18
	376
	776
	1160
	1544
	1992
	2344
	2792
	3112
	3624
	4008

	19
	408
	840
	1288
	1736
	2152
	2600
	2984
	3496
	3880
	4264

	20
	440
	904
	1384
	1864
	2344
	2792
	3240
	3752
	4136
	4584

	21
	488
	1000
	1480
	1992
	2472
	2984
	3496
	4008
	4584
	4968

	22
	520
	1064
	1608
	2152
	2664
	3240
	3752
	4264
	4776
	5352

	23
	552
	1128
	1736
	2280
	2856
	3496
	4008
	4584
	5160
	5736

	24
	584
	1192
	1800
	2408
	2984
	3624
	4264
	4968
	5544
	5992

	25
	616
	1256
	1864
	2536
	3112
	3752
	4392
	5160
	5736
	6200

	26
	712
	1480
	2216
	2984
	3752
	4392
	5160
	5992
	6712
	7480
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	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	0
	288
	328
	344
	376
	392
	424
	456
	488
	504
	536

	1
	376
	424
	456
	488
	520
	568
	600
	632
	680
	712

	2
	472
	520
	568
	616
	648
	696
	744
	776
	840
	872

	3
	616
	680
	744
	808
	872
	904
	968
	1032
	1096
	1160

	4
	776
	840
	904
	1000
	1064
	1128
	1192
	1288
	1352
	1416

	5
	968
	1032
	1128
	1224
	1320
	1384
	1480
	1544
	1672
	1736

	6
	1128
	1224
	1352
	1480
	1544
	1672
	1736
	1864
	1992
	2088

	7
	1320
	1480
	1608
	1672
	1800
	1928
	2088
	2216
	2344
	2472

	8
	1544
	1672
	1800
	1928
	2088
	2216
	2344
	2536
	2664
	2792

	9
	1736
	1864
	2024
	2216
	2344
	2536
	2664
	2856
	2984
	3112

	10
	1928
	2088
	2280
	2472
	2664
	2792
	2984
	3112
	3368
	3496

	11
	2216
	2408
	2600
	2792
	2984
	3240
	3496
	3624
	3880
	4008

	12
	2472
	2728
	2984
	3240
	3368
	3624
	3880
	4136
	4392
	4584

	13
	2856
	3112
	3368
	3624
	3880
	4136
	4392
	4584
	4968
	5160

	14
	3112
	3496
	3752
	4008
	4264
	4584
	4968
	5160
	5544
	5736

	15
	3368
	3624
	4008
	4264
	4584
	4968
	5160
	5544
	5736
	6200

	16
	3624
	3880
	4264
	4584
	4968
	5160
	5544
	5992
	6200
	6456

	17
	4008
	4392
	4776
	5160
	5352
	5736
	6200
	6456
	6712
	7224

	18
	4392
	4776
	5160
	5544
	5992
	6200
	6712
	7224
	7480
	7992

	19
	4776
	5160
	5544
	5992
	6456
	6968
	7224
	7736
	8248
	8504

	20
	5160
	5544
	5992
	6456
	6968
	7480
	7992
	8248
	8760
	9144

	21
	5544
	5992
	6456
	6968
	7480
	7992
	8504
	9144
	9528
	9912

	22
	5992
	6456
	6968
	7480
	7992
	8504
	9144
	9528
	10296
	10680

	23
	6200
	6968
	7480
	7992
	8504
	9144
	9912
	10296
	11064
	11448

	24
	6712
	7224
	7992
	8504
	9144
	9912
	10296
	11064
	11448
	12216

	25
	6968
	7480
	8248
	8760
	9528
	10296
	10680
	11448
	12216
	12576

	26
	8248
	8760
	9528
	10296
	11064
	11832
	12576
	13536
	14112
	14688
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	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	0
	568
	600
	616
	648
	680
	712
	744
	776
	776
	808

	1
	744
	776
	808
	872
	904
	936
	968
	1000
	1032
	1064

	2
	936
	968
	1000
	1064
	1096
	1160
	1192
	1256
	1288
	1320

	3
	1224
	1256
	1320
	1384
	1416
	1480
	1544
	1608
	1672
	1736

	4
	1480
	1544
	1608
	1736
	1800
	1864
	1928
	1992
	2088
	2152

	5
	1864
	1928
	2024
	2088
	2216
	2280
	2344
	2472
	2536
	2664

	6
	2216
	2280
	2408
	2472
	2600
	2728
	2792
	2984
	2984
	3112

	7
	2536
	2664
	2792
	2984
	3112
	3240
	3368
	3368
	3496
	3624

	8
	2984
	3112
	3240
	3368
	3496
	3624
	3752
	3880
	4008
	4264

	9
	3368
	3496
	3624
	3752
	4008
	4136
	4264
	4392
	4584
	4776

	10
	3752
	3880
	4008
	4264
	4392
	4584
	4776
	4968
	5160
	5352

	11
	4264
	4392
	4584
	4776
	4968
	5352
	5544
	5736
	5992
	5992
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, a baseline TBS_L1 is taken from the (
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) entry of Table 7.1.7.2.1-1, which is then translated into TBS_L2 using the mapping rule shown in Table 7.1.7.2.2-1. The TBS is given by TBS_L2.

Table 7.1.7.2.2-1: One-layer to two-layer TBS translation table

	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


[TS 36.306 clause 4.1]



	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	

	
	

	
	
	
	
	

	
	
	

	
	

	
	
	

	
	

	
	
	



	
	

	
	
	



	
	

	
	
	

	
	

	
	
	

	
	

	
	
	
	
	

	
	
	

	
	

	
	
	

	
	

	



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


The  field ue-Category defines a combined uplink and downlink capability. The parameters set by the UE Category are defined in subclause 4.2. Tables 4.1-1 and 4.1-2 define the downlink and, respectively, uplink physical layer parameter values for each UE Category. A UE indicating category 6 or 7 shall also indicate category 4. A UE indicating category 8 shall also indicate category 5. A UE indicating category 9 shall also indicate category 6 and 4. A UE indicating category 10 shall also indicate category 7 and 4. A UE indicating category 11 shall also indicate category 9, 6 and 4. A UE indicating category 12 shall also indicate category 10, 7 and 4. Table 4.1-4 defines the minimum capability for the maximum number of bits of a MCH transport block received within a TTI for an MBMS capable UE.

Table 4.1-1: Downlink physical layer parameter values set by the field ue-Category
	UE 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

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	299552
	149776
	3667200
	4

	Category 6
	301504
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	3654144
	2 or 4

	Category 7
	301504
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	3654144
	2 or 4

	Category 8
	2998560
	299856
	35982720
	8

	Category 9
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	5481216
	2 or 4

	Category 10
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	5481216
	2 or 4

	Category 11
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	Category 12
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	NOTE 1:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.


Table 4.1-2: Uplink physical layer parameter values set by the field ue-Category

	UE Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	Category 1
	5160
	5160
	No

	Category 2
	25456
	25456
	No

	Category 3
	51024
	51024
	No

	Category 4
	51024
	51024
	No

	Category 5
	75376
	75376
	Yes

	Category 6
	51024
	51024
	No

	Category 7
	102048
	51024
	No

	Category 8
	1497760
	149776
	Yes

	Category 9
	51024
	51024
	No

	Category 10
	102048
	51024
	No

	Category 11
	51024
	51024
	No

	Category 12
	102048
	51024
	No


[TS 36.306 clause 4.1A]

The fields ue-CategoryDL and ue-CategoryUL define downlink/uplink capability respectively. The parameters set by the UE DL/UL Categories are defined in subclause 4.2. Tables 4.1A-1 and 4.1A-2 define the downlink and, respectively, uplink physical layer parameter values for each UE DL/UL Category Table 4.1A-4 defines the minimum capability for the maximum number of bits of a MCH transport block received within a TTI for an MBMS capable UE. Table 4.1A-6 defines the only combinations for UE UL and DL Categories that are allowed to be signalled with ue-CategoryDL and ue-CategoryUL. Table 4.1A-6 also defines which UE Categories a UE shall indicate in addition to the combinations for UE UL and DL Categories.
Table 4.1A-1: Downlink physical layer parameter values set by the field ue-CategoryDL
	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 0 (Note 2)
	1000
	1000
	25344
	1

	DL Category 6
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	DL Category 7
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	DL Category 9
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	DL Category 10
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	DL Category 11
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	DL Category 12
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	DL Category 13
	391632
	195816 (4 layers)
97896 (2 layers)
	3654144
	2 or 4

	DL Category 14
	3916560
	391656
	47431680
	8

	NOTE 1:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.
NOTE 2:
Within one TTI, a UE indicating category 0 shall be able to receive up to 1000 bits for a transport block associated with C-RNTI/Semi-Persistent Scheduling C-RNTI/P-RNTI/SI-RNTI/RA-RNTI and up to 2216 bits for another transport block associated with P-RNTI/SI-RNTI/RA-RNTI


Table 4.1A-2: Uplink physical layer parameter values set by the field ue-CategoryUL

	UE UL Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	UL Category 0
	1000
	1000
	No

	UL Category 3
	51024
	51024
	No

	UL Category 5
	75376
	75376
	Yes

	UL Category 7
	102048
	51024
	No

	UL Category 8
	1497760
	149776
	Yes

	UL Category 13
	150752
	75376
	Yes


7.1.7.1.5.3
Test description
7.1.7.1.5.3.1
Pre-test conditions

System Simulator 

-
Cell 1.

-
Uplink and downlink bandwidth set to the maximum bandwidth for the E-UTRA Band under test as specified in Table 5.6.1-1 in [31] (to enable testing of 
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up to maximum value). For Band 18, Band 19 and Band 25, based on industry requirement, uplink and downlink bandwidth set to 10MHz.
UE:

None.

Preamble

-
The UE is in state Loopback Activated (state 4) according to [18] condition 2TX to configure MIMO.

7.1.7.1.5.3.2
Test procedure sequence

Table 7.1.7.1.5.3.2-1: Maximum TBsize for different UE categories

	UE Category
	Maximum number of bits of a DL-SCH transport block received within a TTI

	Category 1
	10296

	Category 2
	51024

	Category 3
	75376

	Category 4
	75376

	Category 5
	149776

	Category 6
	149776

	Category 7
	149776

	Category 8
	299856

	Category 9
	149776

	Category 10
	149776

	Category 11
	149776

	Category 12
	149776


Table 7.1.7.1.5.3.2-2: Number of downlink PDCP SDUs and PDCP SDU size used as test data for transport block 1 and transport block 2
	Total TBsize (sum of the sizes of TBsize#1  and TBsize#2)

(bits)
	Number of PDCP SDUs
	PDCP SDU size

(bits]

See note 1
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	8*FLOOR((TBsize - 120)/8)
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	8*FLOOR((TBsize – 152)/16))
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	8*FLOOR((TBsize - 232/40))

	
[image: image435.wmf]72264

60233

size

£

£

TB


	6
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	13
	8*FLOOR((TBsize – 456)/104))

	Note 1:
Each PDCP SDU is limited to 1500 octets (to keep below maximum SDU size of ESM as specified in TS 24.301 clause 9.9.4.12).

The PDCP SDU size of each PDCP SDU is

PDCP SDU size = (Total TBsize –N*PDCP header size - AMD PDU header size - - MAC header size – Size of Timing Advance– RLC Status PDU size) / N, where

PDCP header size is 16 bits for the RLC AM and 12-bit SN case;

AMD PDU header size is CEIL[(Number of TBs *16+(N-1)*12)/8] bytes which includes one 16 bit standard AM header per TB and N-1 Length indicators of 12 bits corresponding to the worst case when one of the PDCP SDU is split between the two transport blocks. If no PDCP SDU is split between the transport blocks then there will be only N-2 LIs and MAC padding will occur instead of one LI;

MAC header size = R/R/E/LCID MAC subheader (8 bits for Timing Advance) + R/R/E/LCID MAC subheader (24 bits for MAC SDU for RLC data PDU)+ Number of TBs R/R/E/LCID MAC subheaders (8 bits for MAC SDU for RLC status PDU) = 8 +24 + Number of TBs * 8 bits; If status PDU is not included or, MAC LI is included for MAC SDU for RLC status PDU instead of RLC data PDU, MAC padding will occur in place of unused bits

Size of Timing Advance MAC CE is 8 bits (if no Timing Advance needs to be sent, padding will occur instead);

RLC Status PDU size = 16 bits (including one ACK SQN triggered in execution X+1, due to loop back transmission in execution X and as all loop backed PDUs in execution X have been correctly received, the status PDU will carry an ACK SQN only.

This gives: 

PDCP SDU size = 8*FLOOR((Total TBsize – N*16- 8*CEIL((2*16+(N-1)*12)/8) – 72)/(8*N)) bits


Note 2:
According to TS 36.213 Table 7.1.7.2.1-1 and the final PDCP SDU size formula in Note 1, the smallest total TBsize that can be tested (corresponding to N=1, and PDCP SDU size of 16) is 136 bits.


Table 7.1.7.1.5.3.2-2a: Bandwidth Dependent Parameters

	Max Bandwidth
	Max 
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	Allowed 
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Values

	5 MHz
	25
	1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25

	10 MHz
	50
	2, 3, 5, 6, 8, 9, 11, 12, 14, 15, 17, 18, 20, 21, 23, 24, 26, 27, 29, 30, 32, 33, 35, 36, 38, 39, 41, 42, 44, 45, 47, 48, 50

	15 MHz
	75
	3, 4, 7, 8, 11, 12, 15, 16, 19, 20, 23, 24, 27, 28, 31, 32, 35, 36, 39, 40, 43, 44 ,47, 48, 51, 52, 55, 56, 59, 60, 63, 64, 67, 68, 71, 72, 75

	20 MHz
	100
	4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64, 68, 72, 76, 80, 84, 88, 92, 96, 100

	Note : Maximum bandwidth for EUTRA bands is 5/10/15/20 MHz.


Table 7.1.7.1.5.3.2-2b: Ambiguous Sizes of Information Bits

	{12, 14, 16 ,20, 24, 26, 32, 40, 44, 56}


Table 7.1.7.1.5.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	-
	EXCEPTION: Steps 1 to 4 are repeated for allowed values of 
[image: image445.wmf]PRB

N

 as per table 7.1.7.1.5.3.2-2a and for each 
[image: image446.wmf]MCS

I

 from 0 to 28
	-
	-
	-
	-

	1
	SS looks up
[image: image447.wmf]TBS

I

 in table 7.1.7.1-1 in TS 36.213 based on the value of 
[image: image448.wmf]MCS

I

. SS looks up  TBsize in table 7.1.7.2.1-1 in TS 36.213 based on values of 
[image: image449.wmf]PRB

N

 and 
[image: image450.wmf]TBS

I

.

The SS uses the same 
[image: image451.wmf]MCS

I

and  TBsize for both transport blocks:


[image: image452.wmf]MCS#1

I

= 
[image: image453.wmf]MCS#2

I

=
[image: image454.wmf]MCS

I

 

TBsize#1 = TBsize#2= TBsize
	-
	-
	-
	-

	-
	EXCEPTION: Steps 2 to 4 are performed if the sum of the sizes of TBsize#1  and TBsize#2 is less than or equal to UE capability “Maximum number of DL-SCH transport block bits received within a TTI” as specified in Table 7.1.7.1.5.3.2-1 and larger than or equal to 136 bits as specified in Table 7.1.7.1.5.3.2-2, and the effective channel code rate, as defined in TS 36.213 clause 7.1.7, is lower than or equal to 0.930.
	-
	-
	-
	-

	2
	SS creates one or more PDCP SDUs for transport block 1 and 2 depending on TBsize#1, and  TBsize#2 in accordance with Table 7.1.7.1.5.3.2-2.


	-
	-
	-
	-

	3
	SS transmits the PDCP SDUs for transport block 1 and 2 concatenated into a MAC PDU per transport block and indicates on PDCCH DCI Format 2A with RA type 0 and a resource block assignment (RBA) correspondent to 
[image: image455.wmf]PRB

N

 as specified in 7.1.6.1 in TS 36.213 and modulation and coding scheme 
[image: image456.wmf]MCS#1

I

for transport block 1 and 
[image: image457.wmf]MCS#2

I

for transport block 2. The N PDCP SDUs are split between MAC PDU 1 and 2;
	<--
	Transport block 1:

MAC PDU 

Transport block 2:

MAC PDU 

DCI: (DCI Format 2A, RA type 0, RBA(
[image: image458.wmf]PRB

N

), 
[image: image459.wmf]MCS#1

I

, 
[image: image460.wmf]MCS#2

I

)
	-
	-

	3a
	SS transmits one or more UL Grants sufficient for transmitting loop back PDCP SDUs.
	<--
	(UL Grant)
	-
	-

	4
	CHECK: Does UE return the same number of PDCP SDUs with same content as transmitted by the SS in step 3?
	-->
	( N x PDCP SDUs)
	1
	P


7.1.7.1.5.3.3
Specific Message Contents

Table 7.1.7.1.5.3.3-1: UECapabilityInformation (Preamble Table 4.5.2.3-1 [18]: Step 13)

	Derivation Path: 36.508 table 4.6.1-23

	Information Element
	Value/remark
	Comment
	Condition

	UECapabilityInformation ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      ueCapabilityInformation-r8 SEQUENCE {
	
	
	

	        ue-CapabilityRAT-ContainerList SEQUENCE (SIZE (1..maxRAT-Capabilities)) OF SEQUENCE {
	1 entry
	
	

	          ueCapabilityRAT-Container
	
	
	

	            ue-EUTRA-Capability SEQUENCE {
	
	
	

	              ue-Category
	Checked against UE Category indications in the PICS
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	


7.1.7.1.6
DL-SCH Transport Block Size selection / DCI format 2A / RA type 1 / Two transport blocks enabled / Transport block to codeword swap flag value set to ’1’

7.1.7.1.6.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE has two transport blocks enabled and on PDCCH receives DCI format 2A indicating Resource Allocation Type 1, a resource block assignment correspondent to 
[image: image461.wmf]PRB

N

 physical resource blocks, the Transport block to codeword swap flag value set to ’1’ and a modulation and coding scheme 
[image: image462.wmf]MCS

I

for two transport blocks }

    then { UE decodes the two transport blocks of sizes correspondent to the read 
[image: image463.wmf]PRB

N

 and 
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for transport block 1 and 
[image: image465.wmf]MCS

I

for transport block 2 and forwards it to higher layers }

            }

7.1.7.1.6.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.212, clauses 5.3.3.1.2,  5.3.3.1.5 and 5.3.3.1.5A; TS 36.213, clauses 7.1.6.1, 7.1.7, 7.1.7.1, 7.1.7.2, 7.1.7.2.1 and 7.1.7.2.2; and TS 36.306 clause 4.1.

[TS 36.212 clause 5.3.3.1.2]

...

Table 5.3.3.1.2-1: Ambiguous Sizes of Information Bits

	{12, 14, 16 ,20, 24, 26, 32, 40, 44, 56}


[TS 36.212 clause 5.3.3.1.5]

Table 5.3.3.1.5-1: Transport block to codeword mapping
(two transport blocks enabled)

	transport block
to codeword
swap flag value
	codeword 0
(enabled)
	codeword 1
(enabled)

	0
	transport block 1
	transport block 2

	1
	transport block 2
	transport block 1


[TS 36.212 clause 5.3.3.1.5A]

The following information is transmitted by means of the DCI format 2A:

- Resource allocation header (resource allocation type 0 / type 1) – 1 bit as defined in section 7.1.6 of [3]

If downlink bandwidth is less than or equal to 10 PRBs, there is no resource allocation header and resource allocation type 0 is assumed.
- Resource block assignment:

...

- For resource allocation type 1 as defined in section 7.1.6.2 of [3] 

- 
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 bits of this field are used as a header specific to this resource allocation type to indicate the selected resource blocks subset 

- 1 bit indicates a shift of the resource allocation span

- 
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 bits provide the resource allocation

where the value of P depends on the number of DL resource blocks as indicated in subclause [7.1.6.1] of [3]

...

- Transport block to codeword swap flag – 1 bit

In addition, for transport block 1:

- Modulation and coding scheme – 5 bits as defined in section 7.1.7 of [3]

- New data indicator – 1 bit

- Redundancy version – 2 bits

In addition, for transport block 2:

- Modulation and coding scheme – 5 bits as defined in section 7.1.7 of [3]

- New data indicator – 1 bit

- Redundancy version – 2 bits

...

If both transport blocks are enabled, the transport block to codeword mapping is specified according to Table 5.3.3.1.5‑1.

...

If the number of information bits in format 2A belongs to one of the sizes in Table 5.3.3.1.2-1, one zero bit shall be appended to format 2A.

[TS 36.213 clause 7.1.6.1]

In resource allocations of type 0, resource block assignment information includes a bitmap indicating the resource block groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive physical resource blocks (PRBs). Resource block group size (P) is a function of the system bandwidth as shown in Table 7.1.6.1-1.  The total number of RBGs (
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) for downlink system bandwidth of
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 PRBs is given by 
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of the RBGs are of size P and if 
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 then one of the RBGs is of size
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.  The bitmap is of size 
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bits with one bitmap bit per RBG such that each RBG is addressable. The RBGs shall be indexed in the order of increasing frequency and non-increasing RBG sizes starting at the lowest frequency. The order of RBG to bitmap bit mapping is in such way that RBG 0 to RBG
[image: image475.wmf]1
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 are mapped to MSB to LSB of the bitmap. The RBG is allocated to the UE if the corresponding bit value in the bitmap is 1, the RBG is not allocated to the UE otherwise.

Table 7.1.6.1-1: Type 0 Resource Allocation RBG Size vs. Downlink System Bandwidth

	System Bandwidth
	RBG Size
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	(P)

	≤10
	1

	11 – 26
	2

	27 – 63
	3

	64 – 110
	4


[TS 36.213 clause 7.1.7]

To determine the modulation order and transport block size(s) in the physical downlink shared channel, the UE shall first

-
read the 5-bit “modulation and coding scheme” field (
[image: image477.wmf]MCS

I

) in the DCI
and second if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then

...

else
-
set the Table 7.1.7.2.1-1 column indicator 
[image: image478.wmf]PRB
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 to the total number of allocated PRBs based on the procedure defined in Section 7.1.6.

if the transport block is transmitted in DwPTS of the special subframe in frame structure type 2,  then 
set the Table 7.1.7.2.1-1 column indicator 
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, 
else, set the Table 7.1.7.2.1-1 column indicator 
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The UE may skip decoding a transport block in an initial transmission if the effective channel code rate is higher than 0.930, 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 CP or configurations 0 and 4 with extended CP, shown in table 4.2-1 [3], there shall be no PDSCH transmission in DwPTS of the special subframe.
[TS 36.213 clause 7.1.7.1]

The UE shall use 
[image: image481.wmf]m

Q

= 2 if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI, otherwise, the UE shall use
[image: image482.wmf]MCS
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and Table 7.1.7.1-1 to determine the modulation order (
[image: image483.wmf]m
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) used in the physical downlink shared channel.

Table 7.1.7.1-1: Modulation and TBS index table for PDSCH

	MCS Index
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I


	Modulation Order
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	TBS Index
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	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	4
	9

	11
	4
	10

	12
	4
	11

	13
	4
	12

	14
	4
	13

	15
	4
	14

	16
	4
	15

	17
	6
	15

	18
	6
	16

	19
	6
	17

	20
	6
	18

	21
	6
	19

	22
	6
	20

	23
	6
	21

	24
	6
	22

	25
	6
	23

	26
	6
	24

	27
	6
	25

	28
	6
	26

	29
	2
	reserved

	30
	4
	

	31
	6
	


[TS 36.213 clause 7.1.7.2]

If the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then 
-
for DCI format 1A:
-
the UE shall set the TBS index (
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) equal to 
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 and determine its TBS by the procedure in Section 7.1.7.2.1.

...

else

-
for
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0

MCS

£

£

I

, the UE shall first determine the TBS index (
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) using
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and Table 7.1.7.1-1 except if the transport block is disabled in DCI formats 2 and 2A as specified below. For a transport block that is not mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Section 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 Section 7.1.7.2.2. 
-
for
[image: image492.wmf]31
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, the TBS is assumed to be as determined from DCI transported in the latest PDCCH for the same transport block using 
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£
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. If there is no latest PDCCH for the same transport block using
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, and if the initial PDSCH for the same transport block is semi-persistently scheduled, the TBS shall be determined from the most recent semi-persistent scheduling assignment PDCCH.

-
In DCI formats 2 and 2A a transport block is disabled if 
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 and if rvidx = 1 otherwise the transport block is enabled.
The NDI and HARQ process ID, as signalled on PDCCH, and the TBS, as determined above, shall be delivered to higher layers.

[TS 36.213 clause 7.1.7.2.1]

For
[image: image496.wmf]110
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, the TBS is given by the (
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,
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) entry of Table 7.1.7.2.1-1.

Table 7.1.7.2.1-1: Transport block size table (dimension 27×110)
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	0
	16
	32
	56
	88
	120
	152
	176
	208
	224
	256

	1
	24
	56
	88
	144
	176
	208
	224
	256
	328
	344

	2
	32
	72
	144
	176
	208
	256
	296
	328
	376
	424

	3
	40
	104
	176
	208
	256
	328
	392
	440
	504
	568

	4
	56
	120
	208
	256
	328
	408
	488
	552
	632
	696

	5
	72
	144
	224
	328
	424
	504
	600
	680
	776
	872

	6
	328
	176
	256
	392
	504
	600
	712
	808
	936
	1032

	7
	104
	224
	328
	472
	584
	712
	840
	968
	1096
	1224

	8
	120
	256
	392
	536
	680
	808
	968
	1096
	1256
	1384

	9
	136
	296
	456
	616
	776
	936
	1096
	1256
	1416
	1544

	10
	144
	328
	504
	680
	872
	1032
	1224
	1384
	1544
	1736

	11
	176
	376
	584
	776
	1000
	1192
	1384
	1608
	1800
	2024

	12
	208
	440
	680
	904
	1128
	1352
	1608
	1800
	2024
	2280

	13
	224
	488
	744
	1000
	1256
	1544
	1800
	2024
	2280
	2536

	14
	256
	552
	840
	1128
	1416
	1736
	1992
	2280
	2600
	2856

	15
	280
	600
	904
	1224
	1544
	1800
	2152
	2472
	2728
	3112

	16
	328
	632
	968
	1288
	1608
	1928
	2280
	2600
	2984
	3240

	17
	336
	696
	1064
	1416
	1800
	2152
	2536
	2856
	3240
	3624

	18
	376
	776
	1160
	1544
	1992
	2344
	2792
	3112
	3624
	4008

	19
	408
	840
	1288
	1736
	2152
	2600
	2984
	3496
	3880
	4264

	20
	440
	904
	1384
	1864
	2344
	2792
	3240
	3752
	4136
	4584

	21
	488
	1000
	1480
	1992
	2472
	2984
	3496
	4008
	4584
	4968

	22
	520
	1064
	1608
	2152
	2664
	3240
	3752
	4264
	4776
	5352

	23
	552
	1128
	1736
	2280
	2856
	3496
	4008
	4584
	5160
	5736

	24
	584
	1192
	1800
	2408
	2984
	3624
	4264
	4968
	5544
	5992

	25
	616
	1256
	1864
	2536
	3112
	3752
	4392
	5160
	5736
	6200

	26
	712
	1480
	2216
	2984
	3752
	4392
	5160
	5992
	6712
	7480
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	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	0
	288
	328
	344
	376
	392
	424
	456
	488
	504
	536

	1
	376
	424
	456
	488
	520
	568
	600
	632
	680
	712

	2
	472
	520
	568
	616
	648
	696
	744
	776
	840
	872

	3
	616
	680
	744
	808
	872
	904
	968
	1032
	1096
	1160

	4
	776
	840
	904
	1000
	1064
	1128
	1192
	1288
	1352
	1416

	5
	968
	1032
	1128
	1224
	1320
	1384
	1480
	1544
	1672
	1736

	6
	1128
	1224
	1352
	1480
	1544
	1672
	1736
	1864
	1992
	2088

	7
	1320
	1480
	1608
	1672
	1800
	1928
	2088
	2216
	2344
	2472

	8
	1544
	1672
	1800
	1928
	2088
	2216
	2344
	2536
	2664
	2792

	9
	1736
	1864
	2024
	2216
	2344
	2536
	2664
	2856
	2984
	3112

	10
	1928
	2088
	2280
	2472
	2664
	2792
	2984
	3112
	3368
	3496

	11
	2216
	2408
	2600
	2792
	2984
	3240
	3496
	3624
	3880
	4008

	12
	2472
	2728
	2984
	3240
	3368
	3624
	3880
	4136
	4392
	4584

	13
	2856
	3112
	3368
	3624
	3880
	4136
	4392
	4584
	4968
	5160

	14
	3112
	3496
	3752
	4008
	4264
	4584
	4968
	5160
	5544
	5736

	15
	3368
	3624
	4008
	4264
	4584
	4968
	5160
	5544
	5736
	6200

	16
	3624
	3880
	4264
	4584
	4968
	5160
	5544
	5992
	6200
	6456

	17
	4008
	4392
	4776
	5160
	5352
	5736
	6200
	6456
	6712
	7224

	18
	4392
	4776
	5160
	5544
	5992
	6200
	6712
	7224
	7480
	7992

	19
	4776
	5160
	5544
	5992
	6456
	6968
	7224
	7736
	8248
	8504

	20
	5160
	5544
	5992
	6456
	6968
	7480
	7992
	8248
	8760
	9144

	21
	5544
	5992
	6456
	6968
	7480
	7992
	8504
	9144
	9528
	9912

	22
	5992
	6456
	6968
	7480
	7992
	8504
	9144
	9528
	10296
	10680

	23
	6200
	6968
	7480
	7992
	8504
	9144
	9912
	10296
	11064
	11448

	24
	6712
	7224
	7992
	8504
	9144
	9912
	10296
	11064
	11448
	12216

	25
	6968
	7480
	8248
	8760
	9528
	10296
	10680
	11448
	12216
	12576

	26
	8248
	8760
	9528
	10296
	11064
	11832
	12576
	13536
	14112
	14688
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	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	0
	568
	600
	616
	648
	680
	712
	744
	776
	776
	808

	1
	744
	776
	808
	872
	904
	936
	968
	1000
	1032
	1064

	2
	936
	968
	1000
	1064
	1096
	1160
	1192
	1256
	1288
	1320

	3
	1224
	1256
	1320
	1384
	1416
	1480
	1544
	1608
	1672
	1736

	4
	1480
	1544
	1608
	1736
	1800
	1864
	1928
	1992
	2088
	2152

	5
	1864
	1928
	2024
	2088
	2216
	2280
	2344
	2472
	2536
	2664

	6
	2216
	2280
	2408
	2472
	2600
	2728
	2792
	2984
	2984
	3112

	7
	2536
	2664
	2792
	2984
	3112
	3240
	3368
	3368
	3496
	3624

	8
	2984
	3112
	3240
	3368
	3496
	3624
	3752
	3880
	4008
	4264

	9
	3368
	3496
	3624
	3752
	4008
	4136
	4264
	4392
	4584
	4776

	10
	3752
	3880
	4008
	4264
	4392
	4584
	4776
	4968
	5160
	5352

	11
	4264
	4392
	4584
	4776
	4968
	5352
	5544
	5736
	5992
	5992

	12
	4776
	4968
	5352
	5544
	5736
	5992
	6200
	6456
	6712
	6712

	13
	5352
	5736
	5992
	6200
	6456
	6712
	6968
	7224
	7480
	7736

	14
	5992
	6200
	6456
	6968
	7224
	7480
	7736
	7992
	8248
	8504

	15
	6456
	6712
	6968
	7224
	7736
	7992
	8248
	8504
	8760
	9144

	16
	6712
	7224
	7480
	7736
	7992
	8504
	8760
	9144
	9528
	9912

	17
	7480
	7992
	8248
	8760
	9144
	9528
	9912
	10296
	10296
	10680

	18
	8248
	8760
	9144
	9528
	9912
	10296
	10680
	11064
	11448
	11832

	19
	9144
	9528
	9912
	10296
	10680
	11064
	11448
	12216
	12576
	12960

	20
	9912
	10296
	10680
	11064
	11448
	12216
	12576
	12960
	13536
	14112

	21
	10680
	11064
	11448
	12216
	12576
	12960
	13536
	14112
	14688
	15264

	22
	11448
	11832
	12576
	12960
	13536
	14112
	14688
	15264
	15840
	16416

	23
	12216
	12576
	12960
	13536
	14112
	14688
	15264
	15840
	16416
	16992

	24
	12960
	13536
	14112
	14688
	15264
	15840
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	15840

	10
	15840
	16416
	16416
	16416
	16992
	16992
	16992
	16992
	17568
	17568

	11
	18336
	18336
	19080
	19080
	19080
	19080
	19848
	19848
	19848
	19848

	12
	20616
	21384
	21384
	21384
	21384
	22152
	22152
	22152
	22920
	22920

	13
	23688
	23688
	23688
	24496
	24496
	24496
	25456
	25456
	25456
	25456

	14
	26416
	26416
	26416
	27376
	27376
	27376
	28336
	28336
	28336
	28336

	15
	28336
	28336
	28336
	29296
	29296
	29296
	29296
	30576
	30576
	30576

	16
	29296
	30576
	30576
	30576
	30576
	31704
	31704
	31704
	31704
	32856

	17
	32856
	32856
	34008
	34008
	34008
	35160
	35160
	35160
	35160
	36696

	18
	36696
	36696
	36696
	37888
	37888
	37888
	37888
	39232
	39232
	39232

	19
	39232
	39232
	40576
	40576
	40576
	40576
	42368
	42368
	42368
	43816

	20
	42368
	42368
	43816
	43816
	43816
	45352
	45352
	45352
	46888
	46888

	21
	45352
	46888
	46888
	46888
	46888
	48936
	48936
	48936
	48936
	51024

	22
	48936
	48936
	51024
	51024
	51024
	51024
	52752
	52752
	52752
	55056

	23
	52752
	52752
	52752
	55056
	55056
	55056
	55056
	57336
	57336
	57336

	24
	55056
	57336
	57336
	57336
	57336
	59256
	59256
	59256
	61664
	61664

	25
	57336
	59256
	59256
	59256
	61664
	61664
	61664
	61664
	63776
	63776

	26
	66592
	68808
	68808
	68808
	71112
	71112
	71112
	73712
	73712
	75376
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	101
	102
	103
	104
	105
	106
	107
	108
	109
	110

	0
	2792
	2856
	2856
	2856
	2984
	2984
	2984
	2984
	2984
	3112

	1
	3752
	3752
	3752
	3752
	3880
	3880
	3880
	4008
	4008
	4008

	2
	4584
	4584
	4584
	4584
	4776
	4776
	4776
	4776
	4968
	4968

	3
	5992
	5992
	5992
	5992
	6200
	6200
	6200
	6200
	6456
	6456

	4
	7224
	7224
	7480
	7480
	7480
	7480
	7736
	7736
	7736
	7992

	5
	8760
	9144
	9144
	9144
	9144
	9528
	9528
	9528
	9528
	9528

	6
	10680
	10680
	10680
	10680
	11064
	11064
	11064
	11448
	11448
	11448

	7
	12216
	12576
	12576
	12576
	12960
	12960
	12960
	12960
	13536
	13536

	8
	14112
	14112
	14688
	14688
	14688
	14688
	15264
	15264
	15264
	15264

	9
	15840
	16416
	16416
	16416
	16416
	16992
	16992
	16992
	16992
	17568

	10
	17568
	18336
	18336
	18336
	18336
	18336
	19080
	19080
	19080
	19080

	11
	20616
	20616
	20616
	21384
	21384
	21384
	21384
	22152
	22152
	22152

	12
	22920
	23688
	23688
	23688
	23688
	24496
	24496
	24496
	24496
	25456

	13
	26416
	26416
	26416
	26416
	27376
	27376
	27376
	27376
	28336
	28336

	14
	29296
	29296
	29296
	29296
	30576
	30576
	30576
	30576
	31704
	31704

	15
	30576
	31704
	31704
	31704
	31704
	32856
	32856
	32856
	34008
	34008

	16
	32856
	32856
	34008
	34008
	34008
	34008
	35160
	35160
	35160
	35160

	17
	36696
	36696
	36696
	37888
	37888
	37888
	39232
	39232
	39232
	39232

	18
	40576
	40576
	40576
	40576
	42368
	42368
	42368
	42368
	43816
	43816

	19
	43816
	43816
	43816
	45352
	45352
	45352
	46888
	46888
	46888
	46888

	20
	46888
	46888
	48936
	48936
	48936
	48936
	48936
	51024
	51024
	51024

	21
	51024
	51024
	51024
	52752
	52752
	52752
	52752
	55056
	55056
	55056

	22
	55056
	55056
	55056
	57336
	57336
	57336
	57336
	59256
	59256
	59256

	23
	57336
	59256
	59256
	59256
	59256
	61664
	61664
	61664
	61664
	63776

	24
	61664
	61664
	63776
	63776
	63776
	63776
	66592
	66592
	66592
	66592

	25
	63776
	63776
	66592
	66592
	66592
	66592
	68808
	68808
	68808
	71112

	26
	75376
	75376
	75376
	75376
	75376
	75376
	75376
	75376
	75376
	75376


[TS 36.213 clause 7.1.7.2.2]
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, the TBS is given by the (
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) entry of Table 7.1.7.2.1-1.
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, a baseline TBS_L1 is taken from the (
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) entry of Table 7.1.7.2.1-1, which is then translated into TBS_L2 using the mapping rule shown in Table 7.1.7.2.2-1. The TBS is given by TBS_L2.

Table 7.1.7.2.2-1: One-layer to two-layer TBS translation table

	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


[TS 36.306 clause 4.1]



	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	

	
	

	
	
	
	
	

	
	
	

	
	

	
	
	

	
	

	



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


The  field ue-Category defines a combined uplink and downlink capability. The parameters set by the UE Category are defined in subclause 4.2. Tables 4.1-1 and 4.1-2 define the downlink and, respectively, uplink physical layer parameter values for each UE Category. A UE indicating category 6 or 7 shall also indicate category 4. A UE indicating category 8 shall also indicate category 5. A UE indicating category 9 shall also indicate category 6 and 4. A UE indicating category 10 shall also indicate category 7 and 4. A UE indicating category 11 shall also indicate category 9, 6 and 4. A UE indicating category 12 shall also indicate category 10, 7 and 4. Table 4.1-4 defines the minimum capability for the maximum number of bits of a MCH transport block received within a TTI for an MBMS capable UE.

Table 4.1-1: Downlink physical layer parameter values set by the field ue-Category
	UE 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

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	299552
	149776
	3667200
	4

	Category 6
	301504
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	3654144
	2 or 4

	Category 7
	301504
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	3654144
	2 or 4

	Category 8
	2998560
	299856
	35982720
	8

	Category 9
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	5481216
	2 or 4

	Category 10
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	5481216
	2 or 4

	Category 11
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	Category 12
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	NOTE 1:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.


Table 4.1-2: Uplink physical layer parameter values set by the field ue-Category

	UE Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	Category 1
	5160
	5160
	No

	Category 2
	25456
	25456
	No

	Category 3
	51024
	51024
	No

	Category 4
	51024
	51024
	No

	Category 5
	75376
	75376
	Yes

	Category 6
	51024
	51024
	No

	Category 7
	102048
	51024
	No

	Category 8
	1497760
	149776
	Yes

	Category 9
	51024
	51024
	No

	Category 10
	102048
	51024
	No

	Category 11
	51024
	51024
	No

	Category 12
	102048
	51024
	No


...

7.1.7.1.6.3
Test description
7.1.7.1.6.3.1
Pre-test conditions

System Simulator 

-
Cell 1.

-
Uplink and downlink bandwidth set to the maximum bandwidth for the E-UTRA Band under test as specified in Table 5.6.1-1 in [31] (to enable testing of 
[image: image527.wmf]PRB

N

up to maximum value). For Band 18, Band 19 and Band 25, based on industry requirement, uplink and downlink bandwidth set to 10MHz.
UE:

None.

Preamble

-
The UE is in state Loopback Activated (state 4) according to [18] condition 2TX to configure MIMO.

7.1.7.1.6.3.2
Test procedure sequence

Table 7.1.7.1.6.3.2-1: Maximum TBsize for different UE categories

	UE Category
	Maximum number of bits of a DL-SCH transport block received within a TTI

	Category 1
	10296

	Category 2
	51024

	Category 3
	75376

	Category 4
	75376

	Category 5
	149776

	Category 6
	149776

	Category 7
	149776

	Category 8
	299856

	Category 9
	149776

	Category 10
	149776

	Category 11
	149776

	Category 12
	149776


Table 7.1.7.1.6.3.2-2: Number of downlink PDCP SDUs and PDCP SDU size used as test data for transport block 1 and transport block 2

	Total TBsize (sum of the sizes of TBsize#1  and TBsize#2)

(bits)
	Number of PDCP SDUs 
	PDCP SDU size

(bits]

See note 1
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	8*FLOOR((TBsize - 120)/8)
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	8*FLOOR((TBsize – 152)/16))
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	8*FLOOR((TBsize – 176)/24))
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	4
	8*FLOOR((TBsize – 208)/32))
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	8*FLOOR((TBsize - 232/40))
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	13
	8*FLOOR((TBsize – 456)/104))

	Note 1:
Each PDCP SDU is limited to 1500 octets (to keep below maximum SDU size of ESM as specified in TS 24.301 clause 9.9.4.12).

The PDCP SDU size of each PDCP SDU is

PDCP SDU size = (Total TBsize –N*PDCP header size - AMD PDU header size - - MAC header size – Size of Timing Advance– RLC Status PDU size) / N, where

PDCP header size is 16 bits for the RLC AM and 12-bit SN case;

AMD PDU header size is CEIL[(Number of TBs *16+(N-1)*12)/8] bytes which includes one 16 bit standard AM header per TB and N-1 Length indicators of 12 bits corresponding to the worst case when one of the PDCP SDU is split between the two transport blocks. If no PDCP SDU is split between the transport blocks then there will be only N-2 LIs and MAC padding will occur instead of one LI;

MAC header size = R/R/E/LCID MAC subheader (8 bits for Timing Advance) + R/R/E/LCID MAC subheader (24 bits for MAC SDU for RLC data PDU)+ Number of TBs R/R/E/LCID MAC subheaders (8 bits for MAC SDU for RLC status PDU) = 8 +24 + Number of TBs * 8 bits; If status PDU is not included or, MAC LI is included for MAC SDU for RLC status PDU instead of RLC data PDU, MAC padding will occur in place of unused bits

Size of Timing Advance MAC CE is 8 bits (if no Timing Advance needs to be sent, padding will occur instead);

RLC Status PDU size = 16 bits (including one ACK SQN triggered in execution X+1, due to loop back transmission in execution X and as all loop backed PDUs in execution X have been correctly received, the status PDU will carry an ACK SQN only.

This gives: 

PDCP SDU size = 8*FLOOR((Total TBsize – N*16- 8*CEIL((2*16+(N-1)*12)/8) – 72)/(8*N)) bits


Note 2:
According to TS 36.213 Table 7.1.7.2.1-1 and the final PDCP SDU size formula in Note 1, the smallest total TBsize that can be tested (corresponding to N=1, and PDCP SDU size of 16) is 136 bits.


Table 7.1.7.1.6.3.2-2a: Bandwidth Dependent Parameters

	Max Bandwidth
	Max 
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	Allowed 
[image: image542.wmf]PRB
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Values

	5 MHz
	25
	1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25

	10 MHz
	50
	2, 3, 5, 6, 8, 9, 11, 12, 14, 15, 17, 18, 20, 21, 23, 24, 26, 27, 29, 30, 32, 33, 35, 36, 38, 39, 41, 42, 44, 45, 47, 48, 50

	15 MHz
	75
	3, 4, 7, 8, 11, 12, 15, 16, 19, 20, 23, 24, 27, 28, 31, 32, 35, 36, 39, 40, 43, 44 ,47, 48, 51, 52, 55, 56, 59, 60, 63, 64, 67, 68, 71, 72, 75

	20 MHz
	100
	4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64, 68, 72, 76, 80, 84, 88, 92, 96, 100

	Note: Maximum bandwidth for EUTRA bands is 5/10/15/20 MHz.


Table 7.1.7.1.6.3.2-2b: Ambiguous Sizes of Information Bits

	{12, 14, 16 ,20, 24, 26, 32, 40, 44, 56}


Table 7.1.7.1.6.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	-
	EXCEPTION: Steps 1 to 4 are repeated for allowed values of 
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 as per table 7.1.7.1.6.3.2-2a and for each 
[image: image544.wmf]MCS

I

 from 0 to 28
	-
	-
	-
	-

	1
	SS looks up 
[image: image545.wmf]TBS

I

 in table 7.1.7.1-1 in TS 36.213 based on the value of  
[image: image546.wmf]MCS
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. SS looks up TBsize in table 7.1.7.2.1-1 in TS 36.213 based on values of 
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 and 
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.
The SS uses the same 
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and  TBsize for both transport blocks:
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= 
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=
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TBsize#1 =  TBsize#2=  TBsize
	-
	-
	-
	-

	-
	EXCEPTION: Steps 2 to 4 are performed if the sum of the sizes of TBsize#1  and TBsize#2 is less than or equal to UE capability “Maximum number of DL-SCH transport block bits received within a TTI” as specified in Table 7.1.7.1.6.3.2-1 and larger than or equal to 136 bits as specified in Table 7.1.7.1.6.3.2-2, and the effective channel code rate, as defined in TS 36.213 clause 7.1.7, is lower than or equal to 0.930.
	-
	-
	-
	-

	2
	SS creates one or more PDCP SDUs for transport block 1 and 2 depending on TBsize#1 and  TBsize#2, in accordance with Table 7.1.7.1.6.3.2-2.
	-
	-
	-
	-

	3
	SS transmits the PDCP SDUs for transport block 1 and 2 concatenated into a MAC PDU per transport block and indicates on PDCCH DCI Format 2A with RA type 1 and a resource block assignment (RBA) correspondent to 
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 as specified in 7.1.6.1 in TS 36.213, transport block to codeword swap flag value set to ’1’ and modulation and coding scheme 
[image: image554.wmf]MCS#1

I

for transport block 1 and 
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for transport block 2. . The N PDCP SDUs are split between MAC PDU 1 and 2;
	<--
	Transport block 1: 

MAC PDU 

Transport block 2: 

MAC PDU 

DCI: (DCI Format 2A, RA type 1, RBA(
[image: image556.wmf]PRB
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), Transport block to codeword swap flag value set to=’1’, 
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I

, 
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)
	-
	-

	3a
	SS transmits one or more UL Grants sufficient for transmitting loop back PDCP SDUs.
	<--
	(UL Grant)
	-
	-

	4
	CHECK: Does UE return the same number of PDCP SDUs with same content as transmitted by the SS in step 3?
	-->
	( N1 x PDCP SDUs,

N2 x PDCP SDUs)
	1
	P


7.1.7.1.6.3.3
Specific Message Contents

Table 7.1.7.1.6.3.3-1: UECapabilityInformation (Preamble Table 4.5.2.3-1 [18]: Step 13)

	Derivation Path: 36.508 table 4.6.1-23

	Information Element
	Value/remark
	Comment
	Condition

	UECapabilityInformation ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      ueCapabilityInformation-r8 SEQUENCE {
	
	
	

	        ue-CapabilityRAT-ContainerList SEQUENCE (SIZE (1..maxRAT-Capabilities)) OF SEQUENCE {
	1 entry
	
	

	          ueCapabilityRAT-Container
	
	
	

	            ue-EUTRA-Capability SEQUENCE {
	
	
	

	              ue-Category
	Checked against UE Category indications in the PICS
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	


7.1.7.1.7
SCE-L1 / DL-SCH transport block size selection / DCI format 1 / RA type 0

7.1.7.1.7.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state with dl-256QAM-r12 supported and altCQI-Table-r12 configured } 
ensure that {

  when { UE on PDCCH receives DCI format 1 indicating Resource Allocation Type 0, a resource block assignment correspondent to 
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 physical resource blocks and a modulation and coding scheme 
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 }

    then { UE decodes the received transport block of size correspondent to the read 
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 and 
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 and forwards it to higher layers }

            }

7.1.7.1.7.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.212, clause 5.3.3.1.2; TS 36.213, clauses 7.1.6.1, 7.1.7, 7.1.7.1, 7.1.7.2 and 7.1.7.2.1; and TS 36.306 clause 4.1.

[TS 36.212 clause 5.3.3.1.2]

DCI format 1 is used for the scheduling of one PDSCH codeword. 

The following information is transmitted by means of the DCI format 1:

- Resource allocation header (resource allocation type 0 / type 1) – 1 bit as defined in section 7.1.6 of [3]

If downlink bandwidth is less than or equal to 10 PRBs, there is no resource allocation header and resource allocation type 0 is assumed.
-
Resource block assignment:

-
For resource allocation type 0 as defined in section 7.1.6.1 of [3]:
-

[image: image563.wmf]é
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where the value of P depends on the number of DL resource blocks as indicated in section 7.1.6 of [3]

-
Modulation and coding scheme – 5 bits as defined in section 7.1.7 of [3]

If the number of information bits in format 1 is equal to that for format 0/1A, one bit of value zero shall be appended to format 1.

If the number of information bits in format 1 belongs to one of the sizes in Table 5.3.3.1.2-1, one or more zero bit(s) shall be appended to format 1 until the payload size of format 1 does not belong to one of the sizes in Table 5.3.3.1.2-1 and not equal to that of format 0/1A.
Table 5.3.3.1.2-1: Ambiguous Sizes of Information Bits

	{12, 14, 16 ,20, 24, 26, 32, 40, 44, 56}


[TS 36.213 clause 7.1.6.1]

In resource allocations of type 0, resource block assignment information includes a bitmap indicating the resource block groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive physical resource blocks (PRBs). Resource block group size (P) is a function of the system bandwidth as shown in Table 7.1.6.1-1.  The total number of RBGs (
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) for downlink system bandwidth of
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 PRBs is given by 
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of the RBGs are of size P and if 
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 then one of the RBGs is of size
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.  The bitmap is of size 
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bits with one bitmap bit per RBG such that each RBG is addressable. The RBGs shall be indexed in the order of increasing frequency and non-increasing RBG sizes starting at the lowest frequency. The order of RBG to bitmap bit mapping is in such way that RBG 0 to RBG
[image: image571.wmf]1
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 are mapped to MSB to LSB of the bitmap. The RBG is allocated to the UE if the corresponding bit value in the bitmap is 1, the RBG is not allocated to the UE otherwise.

Table 7.1.6.1-1: Type 0 Resource Allocation RBG Size vs. Downlink System Bandwidth

	System Bandwidth
	RBG Size
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	(P)

	≤10
	1

	11 – 26
	2

	27 – 63
	3

	64 – 110
	4


[TS 36.213 clause 7.1.7]

To determine the modulation order and transport block size(s) in the physical downlink shared channel, the UE shall first

-
read the 5-bit “modulation and coding scheme” field (
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) in the DCI
and second if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then

...

else
-
set the Table 7.1.7.2.1-1 column indicator 
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 to the total number of allocated PRBs based on the procedure defined in Section 7.1.6.

if the transport block is transmitted in DwPTS of the special subframe in frame structure type 2,  then 
set the Table 7.1.7.2.1-1 column indicator 
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, 
else, set the Table 7.1.7.2.1-1 column indicator 
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.
The UE may skip decoding a transport block in an initial transmission if the effective channel code rate is higher than 0.931, 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 CP or configurations 0 and 4 with extended CP, shown in table 4.2-1 [3], there shall be no PDSCH transmission in  DwPTS of the special subframe.
[TS 36.213 clause 7.1.7.1]

The UE shall use 
[image: image577.wmf]m

Q

= 2 if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI, otherwise, 
-
if the higher layer parameter altCQI-Table-r12 is configured, and if the PDSCH is assigned by a PDCCH/EPDCCH with DCI format 1/1B/1D/2/2A/2B/2C/2D with CRC scrambled by C-RNTI, 

-
the UE shall use
[image: image578.wmf]MCS

I

and Table 7.1.7.1-1A to determine the modulation order (
[image: image579.wmf]m
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) used in the physical downlink shared channel.

-
else

-
the UE shall use
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and Table 7.1.7.1-1 to determine the modulation order (
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Q

) used in the physical downlink shared channel.
Table 7.1.7.1-1: Modulation and TBS index table for PDSCH

	MCS Index
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	Modulation Order
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	TBS Index
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	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	4
	9

	11
	4
	10

	12
	4
	11

	13
	4
	12

	14
	4
	13

	15
	4
	14

	16
	4
	15

	17
	6
	15

	18
	6
	16

	19
	6
	17

	20
	6
	18

	21
	6
	19

	22
	6
	20

	23
	6
	21

	24
	6
	22

	25
	6
	23

	26
	6
	24

	27
	6
	25

	28
	6
	26

	29
	2
	reserved

	30
	4
	

	31
	6
	


Table 7.1.7.1-1A: Modulation and TBS index table 2 for PDSCH

	MCS Index
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	Modulation Order
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	TBS Index
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	0
	2
	0

	1
	2
	2

	2
	2
	4

	3
	2
	6

	4
	2
	8

	5
	4
	10

	6
	4
	11

	7
	4
	12

	8
	4
	13

	9
	4
	14

	10
	4
	15

	11
	6
	16

	12
	6
	17

	13
	6
	18

	14
	6
	19

	15
	6
	20

	16
	6
	21

	17
	6
	22

	18
	6
	23

	19
	6
	24

	20
	8
	25

	21
	8
	27

	22
	8
	28

	23
	8
	29

	24
	8
	30

	25
	8
	31

	26
	8
	32

	27
	8
	33

	28
	2
	reserved

	29
	4
	

	30
	6
	

	31
	8
	


[TS 36.213 clause 7.1.7.2]

If the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then 
-
for DCI format 1A:
-
the UE shall set the TBS index (
[image: image588.wmf]TBS

I

) equal to 
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 and determine its TBS by the procedure in subclause 7.1.7.2.1 for 
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...

Else if the higher layer parameter altCQI-Table-r12 is configured, then
-
for DCI format 1A with CRC scrambled by C-RNTI and for DCI format 1/1A/2/2A/2B/2C/2D with CRC scrambled by SPS C-RNTI:

-
for 
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, the UE shall first determine the TBS index (
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) using
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and Table 7.1.7.1-1 except if the transport block is disabled in DCI formats 2, 2A, 2B, 2C and 2D as specified below. 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
[image: image594.wmf]31
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£
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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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£

£
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. If there is no PDCCH/EPDCCH for the same transport block using
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, and if the initial PDSCH for the same transport block is semi-persistently scheduled, the TBS shall be determined from the most recent semi-persistent scheduling assignment PDCCH/EPDCCH.

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

-
for 
[image: image598.wmf]27

0

MCS

£

£

I

, the UE shall first determine the TBS index (
[image: image599.wmf]TBS

I

) using
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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. 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.

-
for 
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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.
else

…

The NDI and HARQ process ID, as signalled on PDCCH, and the TBS, as determined above, shall be delivered to higher layers.

[TS 36.213 clause 7.1.7.2.1]

For
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, the TBS is given by the (
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,
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) entry of Table 7.1.7.2.1-1.

Table 7.1.7.2.1-1: Transport block size table (dimension 34×110)
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	0
	16
	32
	56
	88
	120
	152
	176
	208
	224
	256

	1
	24
	56
	88
	144
	176
	208
	224
	256
	328
	344

	2
	32
	72
	144
	176
	208
	256
	296
	328
	376
	424

	3
	40
	104
	176
	208
	256
	328
	392
	440
	504
	568

	4
	56
	120
	208
	256
	328
	408
	488
	552
	632
	696

	5
	72
	144
	224
	328
	424
	504
	600
	680
	776
	872

	6
	328
	176
	256
	392
	504
	600
	712
	808
	936
	1032

	7
	104
	224
	328
	472
	584
	712
	840
	968
	1096
	1224

	8
	120
	256
	392
	536
	680
	808
	968
	1096
	1256
	1384

	9
	136
	296
	456
	616
	776
	936
	1096
	1256
	1416
	1544

	10
	144
	328
	504
	680
	872
	1032
	1224
	1384
	1544
	1736

	11
	176
	376
	584
	776
	1000
	1192
	1384
	1608
	1800
	2024

	12
	208
	440
	680
	904
	1128
	1352
	1608
	1800
	2024
	2280

	13
	224
	488
	744
	1000
	1256
	1544
	1800
	2024
	2280
	2536

	14
	256
	552
	840
	1128
	1416
	1736
	1992
	2280
	2600
	2856

	15
	280
	600
	904
	1224
	1544
	1800
	2152
	2472
	2728
	3112

	16
	328
	632
	968
	1288
	1608
	1928
	2280
	2600
	2984
	3240

	17
	336
	696
	1064
	1416
	1800
	2152
	2536
	2856
	3240
	3624

	18
	376
	776
	1160
	1544
	1992
	2344
	2792
	3112
	3624
	4008

	19
	408
	840
	1288
	1736
	2152
	2600
	2984
	3496
	3880
	4264

	20
	440
	904
	1384
	1864
	2344
	2792
	3240
	3752
	4136
	4584

	21
	488
	1000
	1480
	1992
	2472
	2984
	3496
	4008
	4584
	4968

	22
	520
	1064
	1608
	2152
	2664
	3240
	3752
	4264
	4776
	5352

	23
	552
	1128
	1736
	2280
	2856
	3496
	4008
	4584
	5160
	5736

	24
	584
	1192
	1800
	2408
	2984
	3624
	4264
	4968
	5544
	5992

	25
	616
	1256
	1864
	2536
	3112
	3752
	4392
	5160
	5736
	6200

	26
	712
	1480
	2216
	2984
	3752
	4392
	5160
	5992
	6712
	7480
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	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	0
	288
	328
	344
	376
	392
	424
	456
	488
	504
	536

	1
	376
	424
	456
	488
	520
	568
	600
	632
	680
	712

	2
	472
	520
	568
	616
	648
	696
	744
	776
	840
	872

	3
	616
	680
	744
	808
	872
	904
	968
	1032
	1096
	1160

	4
	776
	840
	904
	1000
	1064
	1128
	1192
	1288
	1352
	1416

	5
	968
	1032
	1128
	1224
	1320
	1384
	1480
	1544
	1672
	1736

	6
	1128
	1224
	1352
	1480
	1544
	1672
	1736
	1864
	1992
	2088

	7
	1320
	1480
	1608
	1672
	1800
	1928
	2088
	2216
	2344
	2472

	8
	1544
	1672
	1800
	1928
	2088
	2216
	2344
	2536
	2664
	2792

	9
	1736
	1864
	2024
	2216
	2344
	2536
	2664
	2856
	2984
	3112

	10
	1928
	2088
	2280
	2472
	2664
	2792
	2984
	3112
	3368
	3496

	11
	2216
	2408
	2600
	2792
	2984
	3240
	3496
	3624
	3880
	4008

	12
	2472
	2728
	2984
	3240
	3368
	3624
	3880
	4136
	4392
	4584

	13
	2856
	3112
	3368
	3624
	3880
	4136
	4392
	4584
	4968
	5160

	14
	3112
	3496
	3752
	4008
	4264
	4584
	4968
	5160
	5544
	5736

	15
	3368
	3624
	4008
	4264
	4584
	4968
	5160
	5544
	5736
	6200

	16
	3624
	3880
	4264
	4584
	4968
	5160
	5544
	5992
	6200
	6456

	17
	4008
	4392
	4776
	5160
	5352
	5736
	6200
	6456
	6712
	7224

	18
	4392
	4776
	5160
	5544
	5992
	6200
	6712
	7224
	7480
	7992

	19
	4776
	5160
	5544
	5992
	6456
	6968
	7224
	7736
	8248
	8504

	20
	5160
	5544
	5992
	6456
	6968
	7480
	7992
	8248
	8760
	9144

	21
	5544
	5992
	6456
	6968
	7480
	7992
	8504
	9144
	9528
	9912

	22
	5992
	6456
	6968
	7480
	7992
	8504
	9144
	9528
	10296
	10680

	23
	6200
	6968
	7480
	7992
	8504
	9144
	9912
	10296
	11064
	11448

	24
	6712
	7224
	7992
	8504
	9144
	9912
	10296
	11064
	11448
	12216

	25
	6968
	7480
	8248
	8760
	9528
	10296
	10680
	11448
	12216
	12576

	26
	8248
	8760
	9528
	10296
	11064
	11832
	12576
	13536
	14112
	14688
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	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	0
	568
	600
	616
	648
	680
	712
	744
	776
	776
	808

	1
	744
	776
	808
	872
	904
	936
	968
	1000
	1032
	1064

	2
	936
	968
	1000
	1064
	1096
	1160
	1192
	1256
	1288
	1320

	3
	1224
	1256
	1320
	1384
	1416
	1480
	1544
	1608
	1672
	1736

	4
	1480
	1544
	1608
	1736
	1800
	1864
	1928
	1992
	2088
	2152

	5
	1864
	1928
	2024
	2088
	2216
	2280
	2344
	2472
	2536
	2664

	6
	2216
	2280
	2408
	2472
	2600
	2728
	2792
	2984
	2984
	3112

	7
	2536
	2664
	2792
	2984
	3112
	3240
	3368
	3368
	3496
	3624

	8
	2984
	3112
	3240
	3368
	3496
	3624
	3752
	3880
	4008
	4264

	9
	3368
	3496
	3624
	3752
	4008
	4136
	4264
	4392
	4584
	4776

	10
	3752
	3880
	4008
	4264
	4392
	4584
	4776
	4968
	5160
	5352

	11
	4264
	4392
	4584
	4776
	4968
	5352
	5544
	5736
	5992
	5992

	12
	4776
	4968
	5352
	5544
	5736
	5992
	6200
	6456
	6712
	6712

	13
	5352
	5736
	5992
	6200
	6456
	6712
	6968
	7224
	7480
	7736

	14
	5992
	6200
	6456
	6968
	7224
	7480
	7736
	7992
	8248
	8504

	15
	6456
	6712
	6968
	7224
	7736
	7992
	8248
	8504
	8760
	9144

	16
	6712
	7224
	7480
	7736
	7992
	8504
	8760
	9144
	9528
	9912

	17
	7480
	7992
	8248
	8760
	9144
	9528
	9912
	10296
	10296
	10680

	18
	8248
	8760
	9144
	9528
	9912
	10296
	10680
	11064
	11448
	11832

	19
	9144
	9528
	9912
	10296
	10680
	11064
	11448
	12216
	12576
	12960

	20
	9912
	10296
	10680
	11064
	11448
	12216
	12576
	12960
	13536
	14112

	21
	10680
	11064
	11448
	12216
	12576
	12960
	13536
	14112
	14688
	15264

	22
	11448
	11832
	12576
	12960
	13536
	14112
	14688
	15264
	15840
	16416

	23
	12216
	12576
	12960
	13536
	14112
	14688
	15264
	15840
	16416
	16992

	24
	12960
	13536
	14112
	14688
	15264
	15840
	16416
	16992
	17568
	18336

	25
	13536
	14112
	14688
	15264
	15840
	16416
	16992
	17568
	18336
	19080

	26
	15264
	16416
	16992
	17568
	18336
	19080
	19848
	20616
	21384
	22152
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	31
	32
	33
	34
	35
	36
	37
	38
	39
	40

	0
	840
	872
	904
	936
	968
	1000
	1032
	1032
	1064
	1096

	1
	1128
	1160
	1192
	1224
	1256
	1288
	1352
	1384
	1416
	1416

	2
	1384
	1416
	1480
	1544
	1544
	1608
	1672
	1672
	1736
	1800

	3
	1800
	1864
	1928
	1992
	2024
	2088
	2152
	2216
	2280
	2344

	4
	2216
	2280
	2344
	2408
	2472
	2600
	2664
	2728
	2792
	2856

	5
	2728
	2792
	2856
	2984
	3112
	3112
	3240
	3368
	3496
	3496

	6
	3240
	3368
	3496
	3496
	3624
	3752
	3880
	4008
	4136
	4136

	7
	3752
	3880
	4008
	4136
	4264
	4392
	4584
	4584
	4776
	4968

	8
	4392
	4584
	4584
	4776
	4968
	4968
	5160
	5352
	5544
	5544

	9
	4968
	5160
	5160
	5352
	5544
	5736
	5736
	5992
	6200
	6200

	10
	5544
	5736
	5736
	5992
	6200
	6200
	6456
	6712
	6712
	6968

	11
	6200
	6456
	6712
	6968
	6968
	7224
	7480
	7736
	7736
	7992

	12
	6968
	7224
	7480
	7736
	7992
	8248
	8504
	8760
	8760
	9144

	13
	7992
	8248
	8504
	8760
	9144
	9144
	9528
	9912
	9912
	10296

	14
	8760
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The  field ue-Category defines a combined uplink and downlink capability. The parameters set by the UE Category are defined in subclause 4.2. Tables 4.1-1 and 4.1-2 define the downlink and, respectively, uplink physical layer parameter values for each UE Category. A UE indicating category 6 or 7 shall also indicate category 4. A UE indicating category 8 shall also indicate category 5. A UE indicating category 9 shall also indicate category 6 and 4. A UE indicating category 10 shall also indicate category 7 and 4. A UE indicating category 11 shall also indicate category 9, 6 and 4. A UE indicating category 12 shall also indicate category 10, 7 and 4. Table 4.1-4 defines the minimum capability for the maximum number of bits of a MCH transport block received within a TTI for an MBMS capable UE.

Table 4.1-1: Downlink physical layer parameter values set by the field ue-Category
	UE 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

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	299552
	149776
	3667200
	4

	Category 6
	301504
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	3654144
	2 or 4

	Category 7
	301504
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	3654144
	2 or 4

	Category 8
	2998560
	299856
	35982720
	8

	Category 9
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	5481216
	2 or 4

	Category 10
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	5481216
	2 or 4

	Category 11
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	Category 12
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	NOTE 1:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.


Table 4.1-2: Uplink physical layer parameter values set by the field ue-Category

	UE Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	Category 1
	5160
	5160
	No

	Category 2
	25456
	25456
	No

	Category 3
	51024
	51024
	No

	Category 4
	51024
	51024
	No

	Category 5
	75376
	75376
	Yes

	Category 6
	51024
	51024
	No

	Category 7
	102048
	51024
	No

	Category 8
	1497760
	149776
	Yes

	Category 9
	51024
	51024
	No

	Category 10
	102048
	51024
	No

	Category 11
	51024
	51024
	No

	Category 12
	102048
	51024
	No


[TS 36.306 clause 4.1A]

The fields ue-CategoryDL and ue-CategoryUL define downlink/uplink capability respectively. The parameters set by the UE DL/UL Categories are defined in subclause 4.2. Tables 4.1A-1 and 4.1A-2 define the downlink and, respectively, uplink physical layer parameter values for each UE DL/UL Category Table 4.1A-4 defines the minimum capability for the maximum number of bits of a MCH transport block received within a TTI for an MBMS capable UE. Table 4.1A-6 defines the only combinations for UE UL and DL Categories that are allowed to be signalled with ue-CategoryDL and ue-CategoryUL. Table 4.1A-6 also defines which UE Categories a UE shall indicate in addition to the combinations for UE UL and DL Categories.
Table 4.1A-1: Downlink physical layer parameter values set by the field ue-CategoryDL

	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 0 (Note 2)
	1000
	1000
	25344
	1

	DL Category 6
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	DL Category 7
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	DL Category 9
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	DL Category 10
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	DL Category 11
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	DL Category 12
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	DL Category 13
	391632
	195816 (4 layers)
97896 (2 layers)
	3654144
	2 or 4

	DL Category 14
	3916560
	391656
	47431680
	8

	DL Category 15
	749856-798800 (Note 3)
	149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM)
	9744384
	2 or 4

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

195816 (4 layers, 256QAM)

97896 (2 layers, 256QAM)
	12789504
	2 or 4

	Note 1:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.
Note 2:
Within one TTI, a UE indicating category 0 shall be able to receive up to 1000 bits for a transport block associated with C-RNTI/Semi-Persistent Scheduling C-RNTI/P-RNTI/SI-RNTI/RA-RNTI and up to 2216 bits for another transport block associated with P-RNTI/SI-RNTI/RA-RNTI
Note 3:
The UE indicating category x shall reach the value within the defined range indicated by “Maximum number of DL-SCH transport block bits received within a TTI” of category x. The UE shall determine the required value within the defined range indicated by “Maximum number of DL-SCH transport block bits received within a TTI” of the corresponding category, based on its capabilities (i.e. CA band combination, MIMO, Modulation scheme).


Table 4.1A-2: Uplink physical layer parameter values set by the field ue-CategoryUL

	UE UL Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	UL Category 0
	1000
	1000
	No

	UL Category 3
	51024
	51024
	No

	UL Category 5
	75376
	75376
	Yes

	UL Category 7
	102048
	51024
	No

	UL Category 8
	1497760
	149776
	Yes

	UL Category 13
	150752
	75376
	Yes


7.1.7.1.7.3
Test description
7.1.7.1.7.3.1
Pre-test conditions

System Simulator:

-
Cell 1.

-
Uplink and downlink bandwidth set to the maximum bandwidth for the E-UTRA Band under test as specified in Table 5.6.1-1 in [31] (to enable testing of 
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up to maximum value). For Band 18, Band 19 and Band 25, based on industry requirement, uplink and downlink bandwidth set to 10MHz.
UE:

None.

Preamble:

-
The UE is in state Loopback Activated (state 4) according to [18].

7.1.7.1.7.3.2
Test procedure sequence

Table 7.1.7.1.7.3.2-1: Maximum TBsize for different UE categories

	UE Category
	Maximum number of bits of a DL-SCH transport block received within a TTI

	Category 11
	195816

	Category 12
	195816

	Category 13
	195816

	Category 14
	391656

	Category 15
	195816

	Category 16
	195816


Table 7.1.7.1.7.3.2-2: Number of downlink PDCP SDUs and PDCP SDU size used as test data

	TBsize
[bits]
	Number of PDCP SDUs
	PDCP SDU size

[bits]

See note 1

	104 ≤ TBsize ≤12096note 2
	1
	8*FLOOR((TBsize – 96)/8)

	12097 ≤ TBsize ≤24128
	2
	8*FLOOR((TBsize – 128)/16))

	24129 ≤ TBsize ≤ 36152
	3
	8*FLOOR((TBsize – 152)/24))

	36153 ≤ TBsize ≤48184
	4
	8*FLOOR((TBsize – 184)/32))

	48185 ≤ TBsize ≤60208
	5
	8*FLOOR((TBsize – 208)/40))

	60209 ≤ TBsize ≤ 72240
	6
	8*FLOOR((TBsize – 240)/48))

	72241 ≤ TBsize ≤ 84264
	7
	8*FLOOR((TBsize – 264)/56))

	84265 ≤ TBsize ≤ 96296
	8
	8*FLOOR((TBsize – 296)/64))

	TBsize> 96296
	9
	8*FLOOR((TBsize – 320)/72))

	Note 1:
Each PDCP SDU is limited to 1500 octets (to keep below maximum SDU size of ESM as specified in TS 24.301 clause 9.9.4.12).

The PDCP SDU size of each PDCP SDU is

PDCP SDU size = (TBsize – N*PDCP header size - AMD PDU header size  - MAC header size – Size of Timing Advance – RLC Status PDU size) / N, where

PDCP header size is 16 bits for the RLC AM and 12-bit SN case;
AMD PDU header size is CIEL[(16+(N-1)*12)/8] bytes which includes 16 standard AM header and (N-1) Length indicators; and

MAC header size = 40 bits as MAC header size can be
1) R/R/E/LCID MAC subheader (8 bits for Timing Advance) + R/R/E/LCID MAC subheader (16 bits for MAC SDU for RLC Status PDU)R/R/E/LCID MAC subheader (8 bits for MAC SDU) = for AMD PDU  8 + 8 16+bits = 32 bits
Or
2) R/R/E/LCID MAC subheader (8 bits for Timing Advance) + R/R/E/LCID MAC subheader (24 bits for MAC SDU for AMD PDU, Note: Length can be of 2 bytes depending upon the size of AMD PDU)+ R/R/E/LCID MAC subheader (8 bits for MAC SDU for RLC Status PDU) + = 8+24 + 8 bits = 40 bits

Therefore Maximum MAC header size can be 40 bits

Size of Timing Advance MAC CE is 8 bits (if no Timing Advance and/or RLC status needs to be sent, padding will occur instead)

RLC Status PDU size = 16 bits

This gives: 

PDCP SDU size = 8*FLOOR((TBsize – N*16- 8*CEIL((16+(N-1)*12)/8) – 64)/(8*N)) bits

Note 2:
According to TS 36.213 Table 7.1.7.2.1-1 and the final PDCP SDU size formula in Note 1, the smallest TBsize that can be tested is 104 bits.


Table 7.1.7.1.7.3.2-2a: Bandwidth Dependent Parameters

	Max Bandwidth
	 Max 
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	Allowed 
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Values

	5 MHz
	25
	1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25

	10 MHz
	50
	2, 3, 5, 6, 8, 9, 11, 12, 14, 15, 17, 18, 20, 21, 23, 24, 26, 27, 29, 30, 32, 33, 35, 36, 38, 39, 41, 42, 44, 45, 47, 48, 50

	15 MHz
	75
	3, 4, 7, 8, 11, 12, 15, 16, 19, 20, 23, 24, 27, 28, 31, 32, 35, 36, 39, 40, 43, 44 ,47, 48, 51, 52, 55, 56, 59, 60, 63, 64, 67, 68, 71, 72, 75

	20 MHz
	100
	4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64, 68, 72, 76, 80, 84, 88, 92, 96, 100

	Note:
Maximum bandwidth for EUTRA bands is 5/10/15/20 MHz.


Table 7.1.7.1.7.3.2-2b: Ambiguous Sizes of Information Bits

	{12, 14, 16 ,20, 24, 26, 32, 40, 44, 56}


Table 7.1.7.1.7.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	-
	EXCEPTION: Steps 1 to 4 are repeated for allowed values of 
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 as per table 7.1.7.1.7.3.2-2a and 
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 from 0 to 27 as per table 7.1.7.1-1A.
	-
	-
	-
	-

	1
	SS looks up 
[image: image656.wmf]TBS
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 in table 7.1.7.1-1A in TS 36.213 based on the value of 
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. SS looks up TBsize in table 7.1.7.2.1-1 in TS 36.213 based on values of 
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 and 
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.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 2 to 4 are performed if TBsize is less than or equal to UE capability “Maximum number of DL-SCH transport block bits received within a TTI” as specified in Table 7.1.7.1.7.3.2-1 and larger than or equal to 104 bits as specified in Table 7.1.7.1.7.3.2-2, and the effective channel code rate, as defined in TS 36.213 clause 7.1.7, is lower than or equal to 0.931.
	-
	-
	-
	-

	2
	SS creates one or more PDCP SDUs, depending on TBsize, in accordance with Table 7.1.7.1.7.3.2-2.
	-
	-
	-
	-

	3
	SS transmits the PDCP SDUs concatenated into a MAC PDU and indicates on PDCCH DCI Format 1 with RA type 0 and a resource block assignment (RBA) correspondent to 
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 as specified in 7.1.6.1 in TS 36.213 and modulation and coding scheme 
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.

If the number of information bits in format 1 is equal to that for format 0/1A, one bit of value zero shall be appended to format 1 by the SS.

If the number of information bits in format 1 belongs to one of the sizes in Table 7.1.7.1.7.3.2-2b, one or more zero bit(s) shall be appended to format 1 by the SS until the payload size of format 1 does not belong to one of the sizes in Table 7.1.7.1.7.3.2-2b and not equal to that of format 0/1A.
	<--
	MAC PDU (NxPDCP SDUs)

DCI: (DCI Format 1, RA type 0, RBA(
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), 
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)
	-
	-

	3A
	At the reception of scheduling request the SS transmits UL Grant for transmitting loop back PDCP SDUs.
	<--
	(UL Grant)
	-
	-

	4
	CHECK: Does UE return the same number of PDCP SDUs with same content as transmitted by the SS in step 3?
	-->
	(NxPDCP SDUs)
	1
	P


7.1.7.1.7.3.3
Specific Message Contents

Table 7.1.7.1.7.3.3.1: MAC-MainConfig-RBC (preamble Table 4.5.3.3-1 [18]: Step 8)

	Derivation Path: 36.508 Table 4.8.2.1.5-1

	Information Element
	Value/remark
	Comment
	Condition

	    retxBSR-Timer
	sf320
	
	


Table 7.1.7.1.7.3.3-2: PhysicalConfigDedicated-DEFAULT (Preamble Table 4.5.2.3-1 [18]: Step 8)

	Derivation Path: 36.508 Table 4.8.2.1.6-1

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated SEQUENCE {
	
	
	

	  cqi-ReportConfigPCell-v1250 SEQUENCE {
	
	
	

	    altCQI-Table-r12
	allSubframes
	
	

	}
	
	
	

	}
	
	
	


Table 7.1.7.1.7.3.3-3: UECapabilityInformation (Preamble Table 4.5.2.3-1 [18]: Step 13)

	Derivation Path: 36.508 table 4.6.1-23

	Information Element
	Value/remark
	Comment
	Condition

	UECapabilityInformation ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      ueCapabilityInformation-r8 SEQUENCE {
	
	
	

	        ue-CapabilityRAT-ContainerList SEQUENCE (SIZE (1..maxRAT-Capabilities)) OF SEQUENCE {
	1 entry
	
	

	          ueCapabilityRAT-Container
	
	
	

	            ue-EUTRA-Capability SEQUENCE {
	
	
	

	              nonCriticalExtension SEQUENCE {
	
	
	

	                nonCriticalExtension SEQUENCE {
	
	
	

	                  nonCriticalExtension SEQUENCE {
	
	
	

	                    nonCriticalExtension SEQUENCE {
	
	
	

	                      nonCriticalExtension SEQUENCE {
	
	
	

	                        nonCriticalExtension SEQUENCE {
	
	
	

	                          nonCriticalExtension SEQUENCE {
	
	
	

	                            nonCriticalExtension SEQUENCE {
	
	
	

	                              nonCriticalExtension SEQUENCE {
	
	
	

	                                ue-Category-v11a0
	Checked against UE Category indications in the PICS
	
	UE category 11, 12

	                                nonCriticalExtension SEQUENCE {
	
	
	

	                                  rf-Parameters-v1250 SEQUENCE {
	
	
	

	                                    supportedBandListEUTRA-v1250 SEQUENCE (SIZE (1..maxBands)) OF {
	
	
	

	                                      dl-256QAM-r12
	supported
	
	

	                                    }
	
	
	

	                                  }
	
	
	

	                                  ue-CategoryDL-r12
	Checked against UE Category indications in the PICS
	
	UE categoryDL 11, 12,13, 14

	                                  ue-CategoryUL-r12
	Checked against UE Category indications in the PICS
	
	UE categoryUL 13

	                                  NonCriticalExtension SEQUENCE {
	
	
	

	                                    ue-CategoryDL-v1260
	Checked against UE Category indications in the PICS
	
	UE categoryDL 15, 16

	                                    NonCriticalExtension SEQUENCE {}
	
	
	

	                                 }
	
	
	

	                                }
	
	
	

	                              }
	
	
	

	                            }
	
	
	

	                          }
	
	
	

	                        }
	
	
	

	                      }
	
	
	

	                    }
	
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	


7.1.7.2
UL-SCH transport block size support

7.1.7.2.1
UL-SCH transport block size selection / DCI format 0

7.1.7.2.1.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE has pending data for transmission and receives a Resource Block Assignment correspondent to 
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 physical resource blocks and a modulation and coding scheme 
[image: image665.wmf]MCS

I

 for PUSCH scheduling }

    then { UE transmits MAC PDU on PUSCH on the granted resources using a transport block size correspondent to the read 
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 and 
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 }

            }

7.1.7.2.1.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 36.212, clause 5.3.3.1.1; TS 36.213, clauses 8.1, 8.6, 8.6.1, 8.6.2 and 7.1.7.2.1; TS 36.211, clause 5.3.3; and TS 36.306 clause 4.1.

[TS 36.212 clause 5.3.3.1.1]

DCI format 0 is used for the scheduling of PUSCH. 

The following information is transmitted by means of the DCI format 0:

-
Flag for format0/format1A differentiation – 1 bit, where value 0 indicates format 0 and value 1 indicates format 1A

-
Hopping flag – 1 bit as defined in section 8.4 of [3]

-
Resource block assignment and hopping resource allocation – 
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For PUSCH hopping:

-
NUL_hop MSB bits are used to obtain the value of 
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 as indicated in subclause [8.4] of [3] 

-
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 bits provide the resource allocation of the first slot in the UL subframe

-
For non-hopping PUSCH:

-
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 bits provide the resource allocation in the UL subframe as defined in section 8.1 of [3]

-
Modulation and coding scheme and redundancy version – 5 bits as defined in section 8.6 of [3]

[TS 36.213 clause 8.1]

The resource allocation information indicates to a scheduled UE a set of contiguously allocated virtual resource block indices denoted by 
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. A resource allocation field in the scheduling grant consists of a resource indication value (RIV) corresponding to a starting resource block (
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) and a length in terms of contiguously allocated resource blocks (
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( 1).  The resource indication value is defined by  
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A UE shall discard PUSCH resource allocation in the corresponding PDCCH with DCI format 0 if consistent control information is not detected.

[TS 36.213 clause 8.6]

To determine the modulation order, redundancy version and transport block size for the physical uplink shared channel, the UE shall first

-
read the 5-bit “modulation and coding scheme and redundancy version” field (
[image: image678.wmf]MCS
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) in the DCI, and

-
check the “CQI request” bit in DCI, and

-
compute the total number of allocated PRBs (
[image: image679.wmf]PRB

N

) based on the procedure defined in Section 8.1, and

-
compute the number of  coded symbols for control information..
[TS 36.213 clause 8.6.1]

For
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, the modulation order (
[image: image681.wmf]m
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) is determined as follows:
· If the UE is capable of supporting 64QAM in PUSCH and has not been configured by higher layers to transmit only QPSK and 16QAM, the modulation order is given by 
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in Table 8.6.1-1.
· If the UE is not capable of supporting 64QAM in PUSCH or has been configured by higher layers to transmit only QPSK and 16QAM, 
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is first read from Table 8.6.1-1. The modulation order is set to 
[image: image684.wmf])

,

4

min(

'

m

m

Q

Q

=

.
· If the parameter ttiBundling provided by higher layers is set to TRUE, then the resource allocation size is restricted to 
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 and  the modulation order is set to 
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For
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, If
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, the “CQI request” bit in DCI format 0 is set to 1 and 
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, the modulation order is set to 
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. Otherwise, the modulation order shall be determined from the DCI transported in the latest PDCCH with DCI format 0 for the same transport block using 
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. If there is no PDCCH with DCI format 0 for the same transport block using 
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, the modulation order shall be determined from 

· the most recent semi-persistent scheduling assignment PDCCH, when the initial PUSCH for the same transport block is semi-persistently scheduled, or, 

the random access response grant for the same transport block, when the PUSCH is initiated by the random access response grant.
The UE shall use
[image: image693.wmf]MCS
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and Table 8.6.1-1 to determine the redundancy version (rvidx) to use in the physical uplink shared channel.
Table 8.6.1-1: Modulation, TBS index and redundancy version table for PUSCH

	MCS Index
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	Modulation Order
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	TBS Index
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	Redundancy Version
rvidx

	0
	2
	0
	0

	1
	2
	1
	0

	2
	2
	2
	0

	3
	2
	3
	0

	4
	2
	4
	0

	5
	2
	5
	0

	6
	2
	6
	0

	7
	2
	7
	0

	8
	2
	8
	0

	9
	2
	9
	0

	10
	2
	10
	0

	11
	4
	10
	0

	12
	4
	11
	0

	13
	4
	12
	0

	14
	4
	13
	0

	15
	4
	14
	0

	16
	4
	15
	0

	17
	4
	16
	0

	18
	4
	17
	0

	19
	4
	18
	0

	20
	4
	19
	0

	21
	6
	19
	0

	22
	6
	20
	0

	23
	6
	21
	0

	24
	6
	22
	0

	25
	6
	23
	0

	26
	6
	24
	0

	27
	6
	25
	0

	28
	6
	26
	0

	29
	reserved
	1

	30
	
	2

	31
	
	3


[TS 36.213 clause 8.6.2]

For
[image: image697.wmf]28

0

MCS

£

£

I

, the UE shall first determine the TBS index (
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) using
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and Table 8.6.1-1. The UE shall then follow the procedure in Section 7.1.7.2.1 to determine the transport block size.

For
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, If
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, the “CQI request” bit in DCI format 0 is set to 1 and
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, then there is no transport block for the UL-SCH and only the control information feedback for the current PUSCH reporting mode is transmitted by the UE. Otherwise, the transport block size shall be determined from the initial PDCCH for the same transport block using 
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. If there is no initial PDCCH with DCI format 0 for the same transport block using 
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, the transport block size shall be determined from

· the most recent semi-persistent scheduling assignment PDCCH, when the initial PUSCH for the same transport block is semi-persistently scheduled, or, 

· the random access response grant for the same transport block, when the PUSCH is initiated by the random access response grant.
[TS 36.213 clause 7.1.7.2.1]

For
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, the TBS is given by the (
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,
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) entry of Table 7.1.7.2.1-1.

Table 7.1.7.2.1-1: Transport block size table (dimension 27×110)
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	0
	16
	32
	56
	88
	120
	152
	176
	208
	224
	256

	1
	24
	56
	88
	144
	176
	208
	224
	256
	328
	344

	2
	32
	72
	144
	176
	208
	256
	296
	328
	376
	424

	3
	40
	104
	176
	208
	256
	328
	392
	440
	504
	568

	4
	56
	120
	208
	256
	328
	408
	488
	552
	632
	696

	5
	72
	144
	224
	328
	424
	504
	600
	680
	776
	872

	6
	328
	176
	256
	392
	504
	600
	712
	808
	936
	1032

	7
	104
	224
	328
	472
	584
	712
	840
	968
	1096
	1224

	8
	120
	256
	392
	536
	680
	808
	968
	1096
	1256
	1384

	9
	136
	296
	456
	616
	776
	936
	1096
	1256
	1416
	1544

	10
	144
	328
	504
	680
	872
	1032
	1224
	1384
	1544
	1736

	11
	176
	376
	584
	776
	1000
	1192
	1384
	1608
	1800
	2024

	12
	208
	440
	680
	904
	1128
	1352
	1608
	1800
	2024
	2280

	13
	224
	488
	744
	1000
	1256
	1544
	1800
	2024
	2280
	2536

	14
	256
	552
	840
	1128
	1416
	1736
	1992
	2280
	2600
	2856

	15
	280
	600
	904
	1224
	1544
	1800
	2152
	2472
	2728
	3112

	16
	328
	632
	968
	1288
	1608
	1928
	2280
	2600
	2984
	3240

	17
	336
	696
	1064
	1416
	1800
	2152
	2536
	2856
	3240
	3624

	18
	376
	776
	1160
	1544
	1992
	2344
	2792
	3112
	3624
	4008

	19
	408
	840
	1288
	1736
	2152
	2600
	2984
	3496
	3880
	4264

	20
	440
	904
	1384
	1864
	2344
	2792
	3240
	3752
	4136
	4584

	21
	488
	1000
	1480
	1992
	2472
	2984
	3496
	4008
	4584
	4968

	22
	520
	1064
	1608
	2152
	2664
	3240
	3752
	4264
	4776
	5352

	23
	552
	1128
	1736
	2280
	2856
	3496
	4008
	4584
	5160
	5736

	24
	584
	1192
	1800
	2408
	2984
	3624
	4264
	4968
	5544
	5992

	25
	616
	1256
	1864
	2536
	3112
	3752
	4392
	5160
	5736
	6200

	26
	712
	1480
	2216
	2984
	3752
	4392
	5160
	5992
	6712
	7480
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	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	0
	288
	328
	344
	376
	392
	424
	456
	488
	504
	536

	1
	376
	424
	456
	488
	520
	568
	600
	632
	680
	712

	2
	472
	520
	568
	616
	648
	696
	744
	776
	840
	872

	3
	616
	680
	744
	808
	872
	904
	968
	1032
	1096
	1160

	4
	776
	840
	904
	1000
	1064
	1128
	1192
	1288
	1352
	1416

	5
	968
	1032
	1128
	1224
	1320
	1384
	1480
	1544
	1672
	1736

	6
	1128
	1224
	1352
	1480
	1544
	1672
	1736
	1864
	1992
	2088

	7
	1320
	1480
	1608
	1672
	1800
	1928
	2088
	2216
	2344
	2472

	8
	1544
	1672
	1800
	1928
	2088
	2216
	2344
	2536
	2664
	2792

	9
	1736
	1864
	2024
	2216
	2344
	2536
	2664
	2856
	2984
	3112

	10
	1928
	2088
	2280
	2472
	2664
	2792
	2984
	3112
	3368
	3496

	11
	2216
	2408
	2600
	2792
	2984
	3240
	3496
	3624
	3880
	4008

	12
	2472
	2728
	2984
	3240
	3368
	3624
	3880
	4136
	4392
	4584

	13
	2856
	3112
	3368
	3624
	3880
	4136
	4392
	4584
	4968
	5160

	14
	3112
	3496
	3752
	4008
	4264
	4584
	4968
	5160
	5544
	5736

	15
	3368
	3624
	4008
	4264
	4584
	4968
	5160
	5544
	5736
	6200

	16
	3624
	3880
	4264
	4584
	4968
	5160
	5544
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	3752
	3880
	3880
	3880
	4008
	4008
	4008

	3
	4776
	4776
	4776
	4968
	4968
	4968
	5160
	5160
	5160
	5352

	4
	5736
	5992
	5992
	5992
	5992
	6200
	6200
	6200
	6456
	6456

	5
	7224
	7224
	7224
	7480
	7480
	7480
	7736
	7736
	7736
	7992

	6
	8504
	8504
	8760
	8760
	8760
	9144
	9144
	9144
	9144
	9528

	7
	9912
	9912
	10296
	10296
	10296
	10680
	10680
	10680
	11064
	11064

	8
	11448
	11448
	11448
	11832
	11832
	12216
	12216
	12216
	12576
	12576

	9
	12960
	12960
	12960
	13536
	13536
	13536
	13536
	14112
	14112
	14112

	10
	14112
	14688
	14688
	14688
	14688
	15264
	15264
	15264
	15840
	15840

	11
	16416
	16416
	16992
	16992
	16992
	17568
	17568
	17568
	18336
	18336

	12
	18336
	19080
	19080
	19080
	19080
	19848
	19848
	19848
	20616
	20616

	13
	20616
	21384
	21384
	21384
	22152
	22152
	22152
	22920
	22920
	22920

	14
	22920
	23688
	23688
	24496
	24496
	24496
	25456
	25456
	25456
	25456

	15
	24496
	25456
	25456
	25456
	26416
	26416
	26416
	27376
	27376
	27376

	16
	26416
	26416
	27376
	27376
	27376
	28336
	28336
	28336
	29296
	29296

	17
	29296
	29296
	30576
	30576
	30576
	30576
	31704
	31704
	31704
	32856

	18
	31704
	32856
	32856
	32856
	34008
	34008
	34008
	35160
	35160
	35160

	19
	35160
	35160
	35160
	36696
	36696
	36696
	37888
	37888
	37888
	39232

	20
	37888
	37888
	39232
	39232
	39232
	40576
	40576
	40576
	42368
	42368

	21
	40576
	40576
	42368
	42368
	42368
	43816
	43816
	43816
	45352
	45352

	22
	43816
	43816
	45352
	45352
	45352
	46888
	46888
	46888
	48936
	48936

	23
	46888
	46888
	46888
	48936
	48936
	48936
	51024
	51024
	51024
	51024

	24
	48936
	51024
	51024
	51024
	52752
	52752
	52752
	52752
	55056
	55056

	25
	51024
	52752
	52752
	52752
	55056
	55056
	55056
	55056
	57336
	57336

	26
	59256
	59256
	61664
	61664
	61664
	63776
	63776
	63776
	66592
	66592
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	91
	92
	93
	94
	95
	96
	97
	98
	99
	100

	0
	2536
	2536
	2600
	2600
	2664
	2664
	2728
	2728
	2728
	2792

	1
	3368
	3368
	3368
	3496
	3496
	3496
	3496
	3624
	3624
	3624

	2
	4136
	4136
	4136
	4264
	4264
	4264
	4392
	4392
	4392
	4584

	3
	5352
	5352
	5352
	5544
	5544
	5544
	5736
	5736
	5736
	5736

	4
	6456
	6456
	6712
	6712
	6712
	6968
	6968
	6968
	6968
	7224

	5
	7992
	7992
	8248
	8248
	8248
	8504
	8504
	8760
	8760
	8760

	6
	9528
	9528
	9528
	9912
	9912
	9912
	10296
	10296
	10296
	10296

	7
	11064
	11448
	11448
	11448
	11448
	11832
	11832
	11832
	12216
	12216

	8
	12576
	12960
	12960
	12960
	13536
	13536
	13536
	13536
	14112
	14112

	9
	14112
	14688
	14688
	14688
	15264
	15264
	15264
	15264
	15840
	15840

	10
	15840
	16416
	16416
	16416
	16992
	16992
	16992
	16992
	17568
	17568

	11
	18336
	18336
	19080
	19080
	19080
	19080
	19848
	19848
	19848
	19848

	12
	20616
	21384
	21384
	21384
	21384
	22152
	22152
	22152
	22920
	22920

	13
	23688
	23688
	23688
	24496
	24496
	24496
	25456
	25456
	25456
	25456

	14
	26416
	26416
	26416
	27376
	27376
	27376
	28336
	28336
	28336
	28336

	15
	28336
	28336
	28336
	29296
	29296
	29296
	29296
	30576
	30576
	30576

	16
	29296
	30576
	30576
	30576
	30576
	31704
	31704
	31704
	31704
	32856

	17
	32856
	32856
	34008
	34008
	34008
	35160
	35160
	35160
	35160
	36696

	18
	36696
	36696
	36696
	37888
	37888
	37888
	37888
	39232
	39232
	39232

	19
	39232
	39232
	40576
	40576
	40576
	40576
	42368
	42368
	42368
	43816

	20
	42368
	42368
	43816
	43816
	43816
	45352
	45352
	45352
	46888
	46888

	21
	45352
	46888
	46888
	46888
	46888
	48936
	48936
	48936
	48936
	51024

	22
	48936
	48936
	51024
	51024
	51024
	51024
	52752
	52752
	52752
	55056

	23
	52752
	52752
	52752
	55056
	55056
	55056
	55056
	57336
	57336
	57336

	24
	55056
	57336
	57336
	57336
	57336
	59256
	59256
	59256
	61664
	61664

	25
	57336
	59256
	59256
	59256
	61664
	61664
	61664
	61664
	63776
	63776

	26
	66592
	68808
	68808
	68808
	71112
	71112
	71112
	73712
	73712
	75376

	
[image: image728.wmf]TBS

I


	
[image: image729.wmf]PRB

N



	
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110

	0
	2792
	2856
	2856
	2856
	2984
	2984
	2984
	2984
	2984
	3112

	1
	3752
	3752
	3752
	3752
	3880
	3880
	3880
	4008
	4008
	4008

	2
	4584
	4584
	4584
	4584
	4776
	4776
	4776
	4776
	4968
	4968

	3
	5992
	5992
	5992
	5992
	6200
	6200
	6200
	6200
	6456
	6456

	4
	7224
	7224
	7480
	7480
	7480
	7480
	7736
	7736
	7736
	7992

	5
	8760
	9144
	9144
	9144
	9144
	9528
	9528
	9528
	9528
	9528

	6
	10680
	10680
	10680
	10680
	11064
	11064
	11064
	11448
	11448
	11448

	7
	12216
	12576
	12576
	12576
	12960
	12960
	12960
	12960
	13536
	13536

	8
	14112
	14112
	14688
	14688
	14688
	14688
	15264
	15264
	15264
	15264

	9
	15840
	16416
	16416
	16416
	16416
	16992
	16992
	16992
	16992
	17568

	10
	17568
	18336
	18336
	18336
	18336
	18336
	19080
	19080
	19080
	19080

	11
	20616
	20616
	20616
	21384
	21384
	21384
	21384
	22152
	22152
	22152

	12
	22920
	23688
	23688
	23688
	23688
	24496
	24496
	24496
	24496
	25456

	13
	26416
	26416
	26416
	26416
	27376
	27376
	27376
	27376
	28336
	28336

	14
	29296
	29296
	29296
	29296
	30576
	30576
	30576
	30576
	31704
	31704

	15
	30576
	31704
	31704
	31704
	31704
	32856
	32856
	32856
	34008
	34008

	16
	32856
	32856
	34008
	34008
	34008
	34008
	35160
	35160
	35160
	35160

	17
	36696
	36696
	36696
	37888
	37888
	37888
	39232
	39232
	39232
	39232

	18
	40576
	40576
	40576
	40576
	42368
	42368
	42368
	42368
	43816
	43816

	19
	43816
	43816
	43816
	45352
	45352
	45352
	46888
	46888
	46888
	46888

	20
	46888
	46888
	48936
	48936
	48936
	48936
	48936
	51024
	51024
	51024

	21
	51024
	51024
	51024
	52752
	52752
	52752
	52752
	55056
	55056
	55056

	22
	55056
	55056
	55056
	57336
	57336
	57336
	57336
	59256
	59256
	59256

	23
	57336
	59256
	59256
	59256
	59256
	61664
	61664
	61664
	61664
	63776

	24
	61664
	61664
	63776
	63776
	63776
	63776
	66592
	66592
	66592
	66592

	25
	63776
	63776
	66592
	66592
	66592
	66592
	68808
	68808
	68808
	71112

	26
	75376
	75376
	75376
	75376
	75376
	75376
	75376
	75376
	75376
	75376


[TS 36.211 clause 5.3.3]
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resulting in a block of complex-valued symbols 
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 is a set of non-negative integers.
[TS 36.306 clause 4.1]



	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


The  field ue-Category defines a combined uplink and downlink capability. The parameters set by the UE Category are defined in subclause 4.2. Tables 4.1-1 and 4.1-2 define the downlink and, respectively, uplink physical layer parameter values for each UE Category. A UE indicating category 6 or 7 shall also indicate category 4. A UE indicating category 8 shall also indicate category 5. A UE indicating category 9 shall also indicate category 6 and 4. A UE indicating category 10 shall also indicate category 7 and 4. A UE indicating category 11 shall also indicate category 9, 6 and 4. A UE indicating category 12 shall also indicate category 10, 7 and 4. Table 4.1-4 defines the minimum capability for the maximum number of bits of a MCH transport block received within a TTI for an MBMS capable UE.

Table 4.1-1: Downlink physical layer parameter values set by the field ue-Category
	UE 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

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	299552
	149776
	3667200
	4

	Category 6
	301504
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	3654144
	2 or 4

	Category 7
	301504
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	3654144
	2 or 4

	Category 8
	2998560
	299856
	35982720
	8

	Category 9
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	5481216
	2 or 4

	Category 10
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	5481216
	2 or 4

	Category 11
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	Category 12
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	NOTE 1:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.


Table 4.1-2: Uplink physical layer parameter values set by the field ue-Category

	UE Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	Category 1
	5160
	5160
	No

	Category 2
	25456
	25456
	No

	Category 3
	51024
	51024
	No

	Category 4
	51024
	51024
	No

	Category 5
	75376
	75376
	Yes

	Category 6
	51024
	51024
	No

	Category 7
	102048
	51024
	No

	Category 8
	1497760
	149776
	Yes

	Category 9
	51024
	51024
	No

	Category 10
	102048
	51024
	No

	Category 11
	51024
	51024
	No

	Category 12
	102048
	51024
	No


7.1.7.2.1.3
Test description
7.1.7.2.1.3.1
Pre-test conditions

System Simulator:
-
Cell 1.

-
Uplink and downlink bandwidth set to the maximum bandwidth for the E-UTRA Band under test as specified in Table 5.6.1-1 in [31](to enable testing of 
[image: image738.wmf]PRB

N

up to maximum value). For Band 18, Band 19 and Band 25, based on industry requirement, uplink and downlink bandwidth set to 10MHz.
UE:

None.

Preamble:
-
The UE is in state Loopback Activated (state 4) according to [18].

7.1.7.2.1.3.2
Test procedure sequence

Table 7.1.7.2.1.3.2-1: Maximum TBsize for different UE categories

	UE Category
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI

	Category 0
	1000

	Category 1
	5160

	Category 2
	25456

	Category 3
	51024

	Category 4
	51024

	Category 5
	75376

	Category 6
	51024

	Category 7
	51024

	Category 8
	149776

	Category 9
	51024

	Category 10
	51024

	Category 11
	149776

	Category 12
	149776


Table 7.1.7.2.1.3.2-2: Number of downlink PDCP SDUs and PDCP SDU size used as test data

	TBsize
[bits]
	Number of PDCP SDUs, NSDUs
	PDCP SDU size
[bits]

See note 1

	104 ≤ TBsize ≤12096
note 2
	1
	8*FLOOR((TBsize – 96)/8)

	12097 ≤ TBsize ≤24128
	2
	8*FLOOR((TBsize – 128)/16))

	24129 ≤ TBsize ≤ 36152
	3
	8*FLOOR((TBsize – 152)/24))

	36153 ≤ TBsize ≤48184
	4
	8*FLOOR((TBsize – 184)/32))

	48185 ≤ TBsize ≤60208
	5
	8*FLOOR((TBsize – 208)/40))

	60209 ≤ TBsize ≤ 72240
	6
	8*FLOOR((TBsize – 240)/48))

	TBsize> 72240
	7
	8*FLOOR((TBsize 264/56))

	Note 1:
Each PDCP SDU is limited to 1500 octets (to keep below maximum SDU size of ESM as specified in TS 24.301 clause 9.9.4.12).

N PDCP SDUs are transmitted in N AMD PDUs concatenated into a MAC PDU. The PDCP SDU size of each PDCP SDU is

PDCP SDU size = (TBsize – N*PDCP header size - N*AMD PDU header size  - MAC header – Size of Timing Advance – RLC Status PDU size) / N, where

PDCP header size is 16 bits for the RLC AM and 12-bit SN case;
AMD PDU header size is 16 bits; 
MAC header si40 bits as MAC header size can be:


1) R/R/E/LCID MAC subheader (8 bits for Timing Advance) + R/R/E/LCID MAC subheader (16 bits for MAC SDU for RLC Status PDU) + R/R/E/LCID MAC subheader (8 bits for MAC SDU for AMD PDU) = 8 + 16 + 8 bits= 32 bits
or


2) R/R/E/LCID MAC subheader (8 bits for Timing Advance) + R/R/E/LCID MAC subheader (24 bits for MAC SDU for AMD PDU, Note: Length can be of 2 bytes depending upon the size of AMD PDU)+ R/R/E/LCID MAC subheader (8 bits for MAC SDU for RLC Status PDU) + = 8+24 + 8 bits = 40 bits


Therefore Maximum MAC header size can be 40 bits

Size of Timing Advance MAC CE is 8 bits (if no Timing Advance and/or RLC status needs to be sent, padding will occur instead)

RLC Status PDU size = 16 bit size = 

This gives:

PDCP SDU size = 8*FLOOR((TBsize – N*16- 8*CIEL((16+(N-1)*12)/8) –64)/(8*N)) bits.
Note 2:
According to TS 36.213 Table 7.1.7.2.1-1 and the final PDCP SDU size formula in Note 1, the smallest TBsize that can be tested is 104 bits.


Table 7.1.7.2.1.3.2-2a: Bandwidth Dependent Parameters

	Max Bandwidth
	Max 
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	5 MHz
	25

	10 MHz
	50

	15 MHz
	75

	20 MHz
	100

	Note: Maximum bandwidth for EUTRA bands is 5/10/15/20 MHz.


Table 7.1.7.2.1.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	1
	The SS ignores scheduling requests and does not allocate any uplink grant.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 2 to 7 are repeated for values of 
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 from 1 to Max 
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 and 
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 from 0 to 28, where 
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 satisfies values equal to 
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 is a set of non-negative integers.
	-
	-
	-
	-

	2
	SS looks up 
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 in table 8.6.1-1 in TS 36.213 based on the value of 
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. SS looks up TBsize in table 7.1.7.2.1-1 in TS 36.213 based on values of 
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 and 
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.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 3 to 7 are performed if TBsize is less than or equal to UE capability “Maximum number of UL-SCH transport block bits received within a TTI” as specified in Table 7.1.7.2.1.3.2-1 and larger than or equal to 104 bits as specified in Table 7.1.7.2.1.3.2-2.
	-
	-
	-
	-

	3
	SS creates one or more PDCP SDUs, depending on TBsize, in accordance with Table 7.1.7.2.1.3.2-2.
	-
	-
	-
	-

	4
	After 300ms, the SS transmits all PDCP SDUs (NSDUs) as created in step 3 in a MAC PDU.
	<--
	MAC PDU (NSDUs x PDCP SDU)
	-
	-

	5
	After 60ms of step 4, the allocates an uplink grant SS indicating DCI Format 0 with a RVI correspondent to 
[image: image750.wmf]PRB
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 as specified in 8.1 in TS 36.213 and modulation and coding scheme 
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 as specified in Table 8.6.1-1 in TS 36.213.
	<--
	(UL Grant)

DCI: (DCI Format 0, RVI (
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),
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)
	-
	-

	6
	Void
	-
	-
	-
	-

	7
	CHECK: Does UE return the same number of PDCP SDUs with same content as transmitted by the SS in step 4 using the Resource Block Assignment and modulation and coding scheme as configured by the SS in step 5?
	-->
	MAC PDU (NSDUs x PDCP SDU)
	1
	P


7.1.7.2.1.3.3
Specific Message Contents

Table 7.1.7.2.1.3.3-1: UECapabilityInformation (Preamble Table 4.5.2.3-1 [18]: Step 13)

	Derivation Path: 36.508 table 4.6.1-23

	Information Element
	Value/remark
	Comment
	Condition

	UECapabilityInformation ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      ueCapabilityInformation-r8 SEQUENCE {
	
	
	

	        ue-CapabilityRAT-ContainerList SEQUENCE (SIZE (1..maxRAT-Capabilities)) OF SEQUENCE {
	1 entry
	
	

	          ueCapabilityRAT-Container
	
	
	

	            ue-EUTRA-Capability SEQUENCE {
	
	
	

	              ue-Category
	Checked against UE Category indications in the PICS
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	


PAGE  
3GPP


_1358162053.unknown

_1488823297.unknown

_1488823324.unknown

_1488823332.unknown

_1488823340.unknown

_1488823344.unknown

_1488823348.unknown

_1488823350.unknown

_1488823352.unknown

_1488823354.unknown

_1488823355.unknown

_1488823353.unknown

_1488823351.unknown

_1488823349.unknown

_1488823346.unknown

_1488823347.unknown

_1488823345.unknown

_1488823342.unknown

_1488823343.unknown

_1488823341.unknown

_1488823336.unknown

_1488823338.unknown

_1488823339.unknown

_1488823337.unknown

_1488823334.unknown

_1488823335.unknown

_1488823333.unknown

_1488823328.unknown

_1488823330.unknown

_1488823331.unknown

_1488823329.unknown

_1488823326.unknown

_1488823327.unknown

_1488823325.unknown

_1488823315.unknown

_1488823320.unknown

_1488823322.unknown

_1488823323.unknown
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