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< Start of modified section >
7.1.7.1
DL-SCH transport block size selection

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 
[image: image2.wmf]MCS
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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 and 4.1A.

< Skip unchanged text >
[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 M1
	1000
	1000
	25344
	1

	DL Category M2
	4008
	4008
	73152
	1

	DL Category 0 (Note 2)
	1000
	1000
	25344
	1

	DL Category 1bis
	10296
	10296
	250368
	1

	DL Category 4
	150752
	75376
	1827072
	2

	DL Category 6
	301504
	149776 (4 layers, 64QAM)

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

	DL Category 7
	301504
	149776 (4 layers, 64QAM)

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

	DL Category 9
	452256
	149776 (4 layers, 64QAM)

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

	DL Category 10
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	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, 256QAM)
97896 (2 layers, 256QAM)
	3654144
	2 or 4

	DL Category 14
	3916560
	391656 (8 layers, 256QAM)
	47431680
	8

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

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	9744384
	2 or 4

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

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	12789504
	2 or 4

	DL Category 17
	25065984
	391656 (8 layers, 256QAM)
	303562752
	8

	DL Category 18
	1174752-1206016 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	14616576
	2 or 4 [or 8]

	DL Category 19
	1566336 -1658272 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	19488768
	2 or 4 [or 8]

	DL Category 20
	1948064 - 2019360 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	24360960
	2 or 4 [or 8]

	DL Category 21
	1348960 - 1413120 (Note 3)
	149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	17052672
	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). If the UE capability of CA band combination, MIMO and modulation scheme supported can exceed the upper limit of the defined range, the UE shall support the maximum value of the defined range indicated by "Maximum number of DL-SCH transport block bits received within a TTI" of the corresponding category.


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
	Support for 256QAM in UL

	UL Category M1 (Note 1)
	1000 or 2984
	1000 or 2984
	No
	No

	UL Category M2
	6968
	6968
	No
	No

	UL Category 0
	1000
	1000
	No
	No

	UL Category 1bis
	5160
	5160
	No
	No

	UL Category 3
	51024
	51024
	No
	No

	UL Category 5
	75376
	75376
	Yes
	No

	UL Category 7
	102048
	51024
	No
	No

	UL Category 8
	1497760
	149776
	Yes
	No

	UL Category 13
	150752
	75376
	Yes
	No

	UL Category 14
	9585664
	149776
	Yes
	No

	UL Category 15
	226128
	75376
	Yes
	No

	UL Category 16
	105528
	105528
	Yes
	Yes

	UL Category 17
	2119360
	211936
	Yes
	Yes

	UL Category 18
	211056
	105528
	Yes
	Yes

	UL Category 19
	13563904
	211936
	Yes
	Yes

	UL Category 20
	316584
	105528
	Yes
	Yes

	UL Category 21
	301504
	75376
	Yes
	No

	NOTE 1:
The UE supports “Maximum number of UL-SCH transport block bits transmitted within a TTI” and “Maximum number of bits of an UL-SCH transport block transmitted within a TTI” of 2984 bits if the UE indicates support of ce-PUSCH-NB-MaxTBS-r14. Otherwise the UE supports 1000 bits. 
	


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

(Note 1)
	Maximum number of bits of a DL-SCH transport block received within a TTI

	Category 0
	1000

	Category 1bis
	10296

	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

	
	

	
	

	Category 15
	149776

	Category 16
	149776

	
	

	Category 18
	299856

	Category 19
	299856

	Category 20
	299856

	Category 21
	149776

	NOTE 1:
Category 0 and Category 15 to 21 refer to UE DL Category signalled in IE ue-CategoryDL-r12, ue-CategoryDL-v1260, ue-CategoryDL-v1330 ue-CategoryDL-v1450 and ue-CategoryDL-v1460. Category 1 to Category 12 refers to UE Category signalled in IE ue-Category. For the case UE signals multiple categories in ue-Category and ue-CategoryDL the highest value of the “Maximum number of bits of a DL-SCH transport block received within a TTI ʺ shall be used in the test.


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 ≤ 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)

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

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

	96297 ≤ TBsize ≤ 108320
	9
	8*FLOOR((TBsize – 320)/72)

	108321 ≤ TBsize ≤ 120352
	10
	8*FLOOR((TBsize – 352)/80)

	120353 ≤ TBsize ≤ 132376
	11
	8*FLOOR((TBsize – 376)/88)

	132377 ≤ TBsize ≤ 144408
	12
	8*FLOOR((TBsize – 408)/96)

	144409 ≤ TBsize ≤ 156432
	13
	8*FLOOR((TBsize – 432)/104)

	156433 ≤ TBsize ≤ 168464
	14
	8*FLOOR((TBsize – 464)/112)

	168465 ≤ TBsize ≤ 180488
	15
	8*FLOOR((TBsize – 488)/120)

	180489 ≤ TBsize ≤ 192520
	16
	8*FLOOR((TBsize – 520)/128)

	192521 ≤ TBsize ≤ 204544
	17
	8*FLOOR((TBsize – 544)/136)

	204545 ≤ TBsize ≤ 216576
	18
	8*FLOOR((TBsize – 576)/144)

	216577 ≤ TBsize ≤ 228600
	19
	8*FLOOR((TBsize – 600)/152)

	228601 ≤ TBsize ≤ 240632
	20
	8*FLOOR((TBsize – 632)/160)

	240633 ≤ TBsize ≤ 252656
	21
	8*FLOOR((TBsize – 656)/168)

	252657 ≤ TBsize ≤ 264688
	22
	8*FLOOR((TBsize – 688)/176)

	264689 ≤ TBsize ≤ 276712
	23
	8*FLOOR((TBsize – 712)/184)

	276713 ≤ TBsize ≤ 288744
	24
	8*FLOOR((TBsize – 744)/192)

	TBsize> 288744
	25
	8*FLOOR((TBsize – 768)/200)

	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 CEIL[(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 + 16bits = 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 7.1.7.1.1.3.2-2a: 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.


< Skip unchanged text >
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 
[image: image9.wmf]MCS

I

 }

    then { UE decodes the received transport block of size correspondent to the read 
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 and 
[image: image11.wmf]MCS
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 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 and 4.1A.

< Skip unchanged text >
[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 M1
	1000
	1000
	25344
	1

	DL Category M2
	4008
	4008
	73152
	1

	DL Category 0 (Note 2)
	1000
	1000
	25344
	1

	DL Category 1bis
	10296
	10296
	250368
	1

	DL Category 4
	150752
	75376
	1827072
	2

	DL Category 6
	301504
	149776 (4 layers, 64QAM)

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

	DL Category 7
	301504
	149776 (4 layers, 64QAM)

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

	DL Category 9
	452256
	149776 (4 layers, 64QAM)

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

	DL Category 10
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	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, 256QAM)
97896 (2 layers, 256QAM)
	3654144
	2 or 4

	DL Category 14
	3916560
	391656 (8 layers, 256QAM)
	47431680
	8

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

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	9744384
	2 or 4

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

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	12789504
	2 or 4

	DL Category 17
	25065984
	391656 (8 layers, 256QAM)
	303562752
	8

	DL Category 18
	1174752-1206016 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	14616576
	2 or 4 [or 8]

	DL Category 19
	1566336 -1658272 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	19488768
	2 or 4 [or 8]

	DL Category 20
	1948064 - 2019360 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	24360960
	2 or 4 [or 8]

	DL Category 21
	1348960 - 1413120 (Note 3)
	149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	17052672
	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). If the UE capability of CA band combination, MIMO and modulation scheme supported can exceed the upper limit of the defined range, the UE shall support the maximum value of the defined range indicated by "Maximum number of DL-SCH transport block bits received within a TTI" of the corresponding category.


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
	Support for 256QAM in UL

	UL Category M1 (Note 1)
	1000 or 2984
	1000 or 2984
	No
	No

	UL Category M2
	6968
	6968
	No
	No

	UL Category 0
	1000
	1000
	No
	No

	UL Category 1bis
	5160
	5160
	No
	No

	UL Category 3
	51024
	51024
	No
	No

	UL Category 5
	75376
	75376
	Yes
	No

	UL Category 7
	102048
	51024
	No
	No

	UL Category 8
	1497760
	149776
	Yes
	No

	UL Category 13
	150752
	75376
	Yes
	No

	UL Category 14
	9585664
	149776
	Yes
	No

	UL Category 15
	226128
	75376
	Yes
	No

	UL Category 16
	105528
	105528
	Yes
	Yes

	UL Category 17
	2119360
	211936
	Yes
	Yes

	UL Category 18
	211056
	105528
	Yes
	Yes

	UL Category 19
	13563904
	211936
	Yes
	Yes

	UL Category 20
	316584
	105528
	Yes
	Yes

	UL Category 21
	301504
	75376
	Yes
	No

	NOTE 1:
The UE supports “Maximum number of UL-SCH transport block bits transmitted within a TTI” and “Maximum number of bits of an UL-SCH transport block transmitted within a TTI” of 2984 bits if the UE indicates support of ce-PUSCH-NB-MaxTBS-r14. Otherwise the UE supports 1000 bits. 
	


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 1bis
	10296

	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

	
	

	
	

	Category 15
	149776

	Category 16
	149776

	
	

	Category 18
	299856

	Category 19
	299856

	Category 20
	299856

	Category 21
	149776

	NOTE 1:
Category 0 and Category 15 to 21 refer to UE DL Category signalled in IE ue-CategoryDL-r12, ue-CategoryDL-v1260, ue-CategoryDL-v1330, ue-CategoryDL-v1450 and CategoryDL-v1460. Category 1 to Category 12 refers to UE Category signalled in IE ue-Category. For the case UE signals multiple categories in ue-Category and ue-CategoryDL the highest value of the “Maximum number of bits of a DL-SCH transport block received within a TTI ʺ shall be used in the test.


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)

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

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

	96297 ≤ TBsize ≤ 108320
	9
	8*FLOOR((TBsize – 320)/72)

	108321 ≤ TBsize ≤ 120352
	10
	8*FLOOR((TBsize – 352)/80)

	120353 ≤ TBsize ≤ 132376
	11
	8*FLOOR((TBsize – 376)/88)

	132377 ≤ TBsize ≤ 144408
	12
	8*FLOOR((TBsize – 408)/96)

	144409 ≤ TBsize ≤ 156432
	13
	8*FLOOR((TBsize – 432)/104)

	156433 ≤ TBsize ≤ 168464
	14
	8*FLOOR((TBsize – 464)/112)

	168465 ≤ TBsize ≤ 180488
	15
	8*FLOOR((TBsize – 488)/120)

	180489 ≤ TBsize ≤ 192520
	16
	8*FLOOR((TBsize – 520)/128)

	192521 ≤ TBsize ≤ 204544
	17
	8*FLOOR((TBsize – 544)/136)

	204545 ≤ TBsize ≤ 216576
	18
	8*FLOOR((TBsize – 576)/144)

	216577 ≤ TBsize ≤ 228600
	19
	8*FLOOR((TBsize – 600)/152)

	228601 ≤ TBsize ≤ 240632
	20
	8*FLOOR((TBsize – 632)/160)

	240633 ≤ TBsize ≤ 252656
	21
	8*FLOOR((TBsize – 656)/168)

	252657 ≤ TBsize ≤ 264688
	22
	8*FLOOR((TBsize – 688)/176)

	264689 ≤ TBsize ≤ 276712
	23
	8*FLOOR((TBsize – 712)/184)

	276713 ≤ TBsize ≤ 288744
	24
	8*FLOOR((TBsize – 744)/192)

	TBsize> 288744
	25
	8*FLOOR((TBsize – 768)/200)

	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 CEIL[(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*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 7.1.7.1.2.3.2-2a: 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.


< Skip unchanged text >
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 
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 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 and 4.1A.

< Skip unchanged text >
[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 M1
	1000
	1000
	25344
	1

	DL Category M2
	4008
	4008
	73152
	1

	DL Category 0 (Note 2)
	1000
	1000
	25344
	1

	DL Category 1bis
	10296
	10296
	250368
	1

	DL Category 4
	150752
	75376
	1827072
	2

	DL Category 6
	301504
	149776 (4 layers, 64QAM)

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

	DL Category 7
	301504
	149776 (4 layers, 64QAM)

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

	DL Category 9
	452256
	149776 (4 layers, 64QAM)

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

	DL Category 10
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	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, 256QAM)
97896 (2 layers, 256QAM)
	3654144
	2 or 4

	DL Category 14
	3916560
	391656 (8 layers, 256QAM)
	47431680
	8

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

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	9744384
	2 or 4

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

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	12789504
	2 or 4

	DL Category 17
	25065984
	391656 (8 layers, 256QAM)
	303562752
	8

	DL Category 18
	1174752-1206016 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	14616576
	2 or 4 [or 8]

	DL Category 19
	1566336 -1658272 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	19488768
	2 or 4 [or 8]

	DL Category 20
	1948064 - 2019360 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	24360960
	2 or 4 [or 8]

	DL Category 21
	1348960 - 1413120 (Note 3)
	149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	17052672
	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). If the UE capability of CA band combination, MIMO and modulation scheme supported can exceed the upper limit of the defined range, the UE shall support the maximum value of the defined range indicated by "Maximum number of DL-SCH transport block bits received within a TTI" of the corresponding category.


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
	Support for 256QAM in UL

	UL Category M1 (Note 1)
	1000 or 2984
	1000 or 2984
	No
	No

	UL Category M2
	6968
	6968
	No
	No

	UL Category 0
	1000
	1000
	No
	No

	UL Category 1bis
	5160
	5160
	No
	No

	UL Category 3
	51024
	51024
	No
	No

	UL Category 5
	75376
	75376
	Yes
	No

	UL Category 7
	102048
	51024
	No
	No

	UL Category 8
	1497760
	149776
	Yes
	No

	UL Category 13
	150752
	75376
	Yes
	No

	UL Category 14
	9585664
	149776
	Yes
	No

	UL Category 15
	226128
	75376
	Yes
	No

	UL Category 16
	105528
	105528
	Yes
	Yes

	UL Category 17
	2119360
	211936
	Yes
	Yes

	UL Category 18
	211056
	105528
	Yes
	Yes

	UL Category 19
	13563904
	211936
	Yes
	Yes

	UL Category 20
	316584
	105528
	Yes
	Yes

	UL Category 21
	301504
	75376
	Yes
	No

	NOTE 1:
The UE supports “Maximum number of UL-SCH transport block bits transmitted within a TTI” and “Maximum number of bits of an UL-SCH transport block transmitted within a TTI” of 2984 bits if the UE indicates support of ce-PUSCH-NB-MaxTBS-r14. Otherwise the UE supports 1000 bits. 
	


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 1bis
	10296

	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

	
	

	
	

	Category 15
	149776

	Category 16
	149776

	
	

	Category 18
	299856

	Category 19
	299856

	Category 20
	299856

	Category 21
	149776

	NOTE 1:
Category 0 and Category 15 to 21 refer to UE DL Category signalled in IE ue-CategoryDL-r12, ue-CategoryDL-v1260, ue-CategoryDL-v1330, ue-CategoryDL-v1450 and CategoryDL-v1460. Category 1 to Category 12 refers to UE Category signalled in IE ue-Category. For the case UE signals multiple categories in ue-Category and ue-CategoryDL the highest value of the “Maximum number of bits of a DL-SCH transport block received within a TTI ʺ shall be used in the test.


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)

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

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

	96297 ≤ TBsize ≤ 108320
	9
	8*FLOOR((TBsize – 320)/72)

	108321 ≤ TBsize ≤ 120352
	10
	8*FLOOR((TBsize – 352)/80)

	120353 ≤ TBsize ≤ 132376
	11
	8*FLOOR((TBsize – 376)/88)

	132377 ≤ TBsize ≤ 144408
	12
	8*FLOOR((TBsize – 408)/96)

	144409 ≤ TBsize ≤ 156432
	13
	8*FLOOR((TBsize – 432)/104)

	156433 ≤ TBsize ≤ 168464
	14
	8*FLOOR((TBsize – 464)/112)

	168465 ≤ TBsize ≤ 180488
	15
	8*FLOOR((TBsize – 488)/120)

	180489 ≤ TBsize ≤ 192520
	16
	8*FLOOR((TBsize – 520)/128)

	192521 ≤ TBsize ≤ 204544
	17
	8*FLOOR((TBsize – 544)/136)

	204545 ≤ TBsize ≤ 216576
	18
	8*FLOOR((TBsize – 576)/144)

	216577 ≤ TBsize ≤ 228600
	19
	8*FLOOR((TBsize – 600)/152)

	228601 ≤ TBsize ≤ 240632
	20
	8*FLOOR((TBsize – 632)/160)

	240633 ≤ TBsize ≤ 252656
	21
	8*FLOOR((TBsize – 656)/168)

	252657 ≤ TBsize ≤ 264688
	22
	8*FLOOR((TBsize – 688)/176)

	264689 ≤ TBsize ≤ 276712
	23
	8*FLOOR((TBsize – 712)/184)

	276713 ≤ TBsize ≤ 288744
	24
	8*FLOOR((TBsize – 744)/192)

	TBsize> 288744
	25
	8*FLOOR((TBsize – 768)/200)

	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 CEIL[(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*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 7.1.7.1.3.3.2-2a: 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.


< Skip unchanged text >
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 and 4.1A.

< Skip unchanged text >
[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 M1
	1000
	1000
	25344
	1

	DL Category M2
	4008
	4008
	73152
	1

	DL Category 0 (Note 2)
	1000
	1000
	25344
	1

	DL Category 1bis
	10296
	10296
	250368
	1

	DL Category 4
	150752
	75376
	1827072
	2

	DL Category 6
	301504
	149776 (4 layers, 64QAM)

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

	DL Category 7
	301504
	149776 (4 layers, 64QAM)

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

	DL Category 9
	452256
	149776 (4 layers, 64QAM)

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

	DL Category 10
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	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, 256QAM)
97896 (2 layers, 256QAM)
	3654144
	2 or 4

	DL Category 14
	3916560
	391656 (8 layers, 256QAM)
	47431680
	8

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

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	9744384
	2 or 4

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

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	12789504
	2 or 4

	DL Category 17
	25065984
	391656 (8 layers, 256QAM)
	303562752
	8

	DL Category 18
	1174752-1206016 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	14616576
	2 or 4 [or 8]

	DL Category 19
	1566336 -1658272 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	19488768
	2 or 4 [or 8]

	DL Category 20
	1948064 - 2019360 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	24360960
	2 or 4 [or 8]

	DL Category 21
	1348960 - 1413120 (Note 3)
	149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	17052672
	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). If the UE capability of CA band combination, MIMO and modulation scheme supported can exceed the upper limit of the defined range, the UE shall support the maximum value of the defined range indicated by "Maximum number of DL-SCH transport block bits received within a TTI" of the corresponding category.


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
	Support for 256QAM in UL

	UL Category M1 (Note 1)
	1000 or 2984
	1000 or 2984
	No
	No

	UL Category M2
	6968
	6968
	No
	No

	UL Category 0
	1000
	1000
	No
	No

	UL Category 1bis
	5160
	5160
	No
	No

	UL Category 3
	51024
	51024
	No
	No

	UL Category 5
	75376
	75376
	Yes
	No

	UL Category 7
	102048
	51024
	No
	No

	UL Category 8
	1497760
	149776
	Yes
	No

	UL Category 13
	150752
	75376
	Yes
	No

	UL Category 14
	9585664
	149776
	Yes
	No

	UL Category 15
	226128
	75376
	Yes
	No

	UL Category 16
	105528
	105528
	Yes
	Yes

	UL Category 17
	2119360
	211936
	Yes
	Yes

	UL Category 18
	211056
	105528
	Yes
	Yes

	UL Category 19
	13563904
	211936
	Yes
	Yes

	UL Category 20
	316584
	105528
	Yes
	Yes

	UL Category 21
	301504
	75376
	Yes
	No

	NOTE 1:
The UE supports “Maximum number of UL-SCH transport block bits transmitted within a TTI” and “Maximum number of bits of an UL-SCH transport block transmitted within a TTI” of 2984 bits if the UE indicates support of ce-PUSCH-NB-MaxTBS-r14. Otherwise the UE supports 1000 bits. 
	


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 1bis
	10296

	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

	
	

	
	

	Category 15
	149776

	Category 16
	149776

	
	

	Category 18
	299856

	Category 19
	299856

	Category 20
	299856

	Category 21
	149776

	NOTE 1:
Category 0 and Category 15 to 21 refer to UE DL Category signalled in IE ue-CategoryDL-r12, ue-CategoryDL-v1260, ue-CategoryDL-v1330, ue-CategoryDL-v1450 and CategoryDL-v1450. Category 1 to Category 12 refers to UE Category signalled in IE ue-Category. For the case UE signals multiple categories in ue-Category and ue-CategoryDL the highest value of the “Maximum number of bits of a DL-SCH transport block received within a TTI ʺ shall be used in the test.


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)

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

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

	96297 ≤ TBsize ≤ 108320
	9
	8*FLOOR((TBsize – 320)/72)

	108321 ≤ TBsize ≤ 120352
	10
	8*FLOOR((TBsize – 352)/80)

	120353 ≤ TBsize ≤ 132376
	11
	8*FLOOR((TBsize – 376)/88)

	132377 ≤ TBsize ≤ 144408
	12
	8*FLOOR((TBsize – 408)/96)

	144409 ≤ TBsize ≤ 156432
	13
	8*FLOOR((TBsize – 432)/104)

	156433 ≤ TBsize ≤ 168464
	14
	8*FLOOR((TBsize – 464)/112)

	168465 ≤ TBsize ≤ 180488
	15
	8*FLOOR((TBsize – 488)/120)

	180489 ≤ TBsize ≤ 192520
	16
	8*FLOOR((TBsize – 520)/128)

	192521 ≤ TBsize ≤ 204544
	17
	8*FLOOR((TBsize – 544)/136)

	204545 ≤ TBsize ≤ 216576
	18
	8*FLOOR((TBsize – 576)/144)

	216577 ≤ TBsize ≤ 228600
	19
	8*FLOOR((TBsize – 600)/152)

	228601 ≤ TBsize ≤ 240632
	20
	8*FLOOR((TBsize – 632)/160)

	240633 ≤ TBsize ≤ 252656
	21
	8*FLOOR((TBsize – 656)/168)

	252657 ≤ TBsize ≤ 264688
	22
	8*FLOOR((TBsize – 688)/176)

	264689 ≤ TBsize ≤ 276712
	23
	8*FLOOR((TBsize – 712)/184)

	276713 ≤ TBsize ≤ 288744
	24
	8*FLOOR((TBsize – 744)/192)

	TBsize> 288744
	25
	8*FLOOR((TBsize – 768)/200)

	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 CEIL[(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*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 7.1.7.1.4.3.2-2a: 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.


< Skip unchanged text >
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 
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 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 and 4.1A.

< Skip unchanged text >
[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 M1
	1000
	1000
	25344
	1

	DL Category M2
	4008
	4008
	73152
	1

	DL Category 0 (Note 2)
	1000
	1000
	25344
	1

	DL Category 1bis
	10296
	10296
	250368
	1

	DL Category 4
	150752
	75376
	1827072
	2

	DL Category 6
	301504
	149776 (4 layers, 64QAM)

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

	DL Category 7
	301504
	149776 (4 layers, 64QAM)

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

	DL Category 9
	452256
	149776 (4 layers, 64QAM)

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

	DL Category 10
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	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, 256QAM)
97896 (2 layers, 256QAM)
	3654144
	2 or 4

	DL Category 14
	3916560
	391656 (8 layers, 256QAM)
	47431680
	8

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

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	9744384
	2 or 4

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

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	12789504
	2 or 4

	DL Category 17
	25065984
	391656 (8 layers, 256QAM)
	303562752
	8

	DL Category 18
	1174752-1206016 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	14616576
	2 or 4 [or 8]

	DL Category 19
	1566336 -1658272 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	19488768
	2 or 4 [or 8]

	DL Category 20
	1948064 - 2019360 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	24360960
	2 or 4 [or 8]

	DL Category 21
	1348960 - 1413120 (Note 3)
	149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	17052672
	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). If the UE capability of CA band combination, MIMO and modulation scheme supported can exceed the upper limit of the defined range, the UE shall support the maximum value of the defined range indicated by "Maximum number of DL-SCH transport block bits received within a TTI" of the corresponding category.


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
	Support for 256QAM in UL

	UL Category M1 (Note 1)
	1000 or 2984
	1000 or 2984
	No
	No

	UL Category M2
	6968
	6968
	No
	No

	UL Category 0
	1000
	1000
	No
	No

	UL Category 1bis
	5160
	5160
	No
	No

	UL Category 3
	51024
	51024
	No
	No

	UL Category 5
	75376
	75376
	Yes
	No

	UL Category 7
	102048
	51024
	No
	No

	UL Category 8
	1497760
	149776
	Yes
	No

	UL Category 13
	150752
	75376
	Yes
	No

	UL Category 14
	9585664
	149776
	Yes
	No

	UL Category 15
	226128
	75376
	Yes
	No

	UL Category 16
	105528
	105528
	Yes
	Yes

	UL Category 17
	2119360
	211936
	Yes
	Yes

	UL Category 18
	211056
	105528
	Yes
	Yes

	UL Category 19
	13563904
	211936
	Yes
	Yes

	UL Category 20
	316584
	105528
	Yes
	Yes

	UL Category 21
	301504
	75376
	Yes
	No

	NOTE 1:
The UE supports “Maximum number of UL-SCH transport block bits transmitted within a TTI” and “Maximum number of bits of an UL-SCH transport block transmitted within a TTI” of 2984 bits if the UE indicates support of ce-PUSCH-NB-MaxTBS-r14. Otherwise the UE supports 1000 bits. 
	


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

(Note 1)
	Maximum number of bits of a DL-SCH transport block received within a TTI

	Category 1bis
	10296

	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

	
	

	
	

	Category 15
	149776

	Category 16
	149776

	
	

	Category 18
	299856

	Category 19
	299856

	Category 20
	299856

	Category 21
	149776

	NOTE 1:
Category 1bis and Category 15 to 21 refer to UE DL Category signalled in IE ue-CategoryDL-r12, ue-CategoryDL-v1260, ue-CategoryDL-v1330, ue-CategoryDL-v1450 and CategoryDL-v1460. Category 1 to Category 12 refers to UE Category signalled in IE ue-Category. For the case UE signals multiple categories in ue-Category and ue-CategoryDL the highest value of the “Maximum number of bits of a DL-SCH transport block received within a TTI ʺ shall be used in the test.


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

	

	
	

	

	
	

	

	
	

	

	
	

	

	
	

	

	
	

	

	
	

	

	
	

	

	
	

	

	
	

	

	
	

	

	
	

	

	
	

	136 ≤ TBsize ≤ 12120 See note 2
	1
	8*FLOOR((TBsize – 120)/8)

	12121 ≤ TBsize ≤ 24152
	2
	8*FLOOR((TBsize – 152)/16)

	24153 ≤ TBsize ≤ 36176
	3
	8*FLOOR((TBsize – 176)/24)

	36177 ≤ TBsize ≤ 48208
	4
	8*FLOOR((TBsize – 208)/32)

	48209 ≤ TBsize ≤ 60232
	5
	8*FLOOR((TBsize – 232)/40)

	60233 ≤ TBsize ≤ 72264
	6
	8*FLOOR((TBsize – 264)/48)

	72265 ≤ TBsize ≤ 84288
	7
	8*FLOOR((TBsize – 288)/56)

	84289 ≤ TBsize ≤ 96320
	8
	8*FLOOR((TBsize – 320)/64)

	96321 ≤ TBsize ≤ 108348
	9
	8*FLOOR((TBsize – 348)/72)

	108349 ≤ TBsize ≤ 120376
	10
	8*FLOOR((TBsize – 376)/80)

	120377 ≤ TBsize ≤ 132400
	11
	8*FLOOR((TBsize – 400)/88)

	132401 ≤ TBsize ≤ 144432
	12
	8*FLOOR((TBsize – 432)/96)

	144433 ≤ TBsize ≤ 156456
	13
	8*FLOOR((TBsize – 456)/104)

	156457 ≤ TBsize ≤ 168488
	14
	8*FLOOR((TBsize – 488)/112)

	168489 ≤ TBsize ≤ 180512
	15
	8*FLOOR((TBsize – 512)/120)

	180513 ≤ TBsize ≤ 192544
	16
	8*FLOOR((TBsize – 544)/128)

	192545 ≤ TBsize ≤ 204568
	17
	8*FLOOR((TBsize – 568)/136)

	204569 ≤ TBsize ≤ 216600
	18
	8*FLOOR((TBsize – 600)/144)

	216601 ≤ TBsize ≤ 228624
	19
	8*FLOOR((TBsize – 624)/152)

	228625 ≤ TBsize ≤ 240656
	20
	8*FLOOR((TBsize – 656)/160)

	240657 ≤ TBsize ≤ 252680
	21
	8*FLOOR((TBsize – 680)/168)

	252681 ≤ TBsize ≤ 264712
	22
	8*FLOOR((TBsize – 712)/176)

	264713 ≤ TBsize ≤ 276736
	23
	8*FLOOR((TBsize – 736)/184)

	276737 ≤ TBsize ≤ 288768
	24
	8*FLOOR((TBsize – 768)/192)

	TBsize> 288768
	25
	8*FLOOR((TBsize – 792)/200)

	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.


< Skip unchanged text >
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 
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 physical resource blocks, the Transport block to codeword swap flag value set to ’1’ and a modulation and coding scheme 
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for two transport blocks }

    then { UE decodes the two transport blocks of sizes correspondent to the read 
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 and 
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for transport block 1 and 
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for transport block 2 and forwards it to higher layers }

            }

7.1.7.1.6.2
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 7.1.6.2, 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 and 4.1A.

< Skip unchanged text >
[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. 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
	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)

75376 (2 layers)
	3654144
	2 or 4

	Category 7
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	Category 8
	2998560
	299856
	35982720
	8

	Category 9
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	Category 10
	452256
	149776 (4 layers)

75376 (2 layers)
	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:
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 M1
	1000
	1000
	25344
	1

	DL Category M2
	4008
	4008
	73152
	1

	DL Category 0 (Note 2)
	1000
	1000
	25344
	1

	DL Category 1bis
	10296
	10296
	250368
	1

	DL Category 4
	150752
	75376
	1827072
	2

	DL Category 6
	301504
	149776 (4 layers, 64QAM)

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

	DL Category 7
	301504
	149776 (4 layers, 64QAM)

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

	DL Category 9
	452256
	149776 (4 layers, 64QAM)

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

	DL Category 10
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	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, 256QAM)
97896 (2 layers, 256QAM)
	3654144
	2 or 4

	DL Category 14
	3916560
	391656 (8 layers, 256QAM)
	47431680
	8

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

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	9744384
	2 or 4

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

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	12789504
	2 or 4

	DL Category 17
	25065984
	391656 (8 layers, 256QAM)
	303562752
	8

	DL Category 18
	1174752-1206016 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	14616576
	2 or 4 [or 8]

	DL Category 19
	1566336 -1658272 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	19488768
	2 or 4 [or 8]

	DL Category 20
	1948064 - 2019360 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	24360960
	2 or 4 [or 8]

	DL Category 21
	1348960 - 1413120 (Note 3)
	149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	17052672
	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). If the UE capability of CA band combination, MIMO and modulation scheme supported can exceed the upper limit of the defined range, the UE shall support the maximum value of the defined range indicated by "Maximum number of DL-SCH transport block bits received within a TTI" of the corresponding category.


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
	Support for 256QAM in UL

	UL Category M1 (Note 1)
	1000 or 2984
	1000 or 2984
	No
	No

	UL Category M2
	6968
	6968
	No
	No

	UL Category 0
	1000
	1000
	No
	No

	UL Category 1bis
	5160
	5160
	No
	No

	UL Category 3
	51024
	51024
	No
	No

	UL Category 5
	75376
	75376
	Yes
	No

	UL Category 7
	102048
	51024
	No
	No

	UL Category 8
	1497760
	149776
	Yes
	No

	UL Category 13
	150752
	75376
	Yes
	No

	UL Category 14
	9585664
	149776
	Yes
	No

	UL Category 15
	226128
	75376
	Yes
	No

	UL Category 16
	105528
	105528
	Yes
	Yes

	UL Category 17
	2119360
	211936
	Yes
	Yes

	UL Category 18
	211056
	105528
	Yes
	Yes

	UL Category 19
	13563904
	211936
	Yes
	Yes

	UL Category 20
	316584
	105528
	Yes
	Yes

	UL Category 21
	301504
	75376
	Yes
	No

	NOTE 1:
The UE supports “Maximum number of UL-SCH transport block bits transmitted within a TTI” and “Maximum number of bits of an UL-SCH transport block transmitted within a TTI” of 2984 bits if the UE indicates support of ce-PUSCH-NB-MaxTBS-r14. Otherwise the UE supports 1000 bits. 
	


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 
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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.

7.1.7.1.6.3.2
Test procedure sequence

Table 7.1.7.1.6.3.2-1: Maximum TBsize for different UE categories

	UE Category

(Note 1)
	Maximum number of bits of a DL-SCH transport block received within a TTI

	Category 1bis
	10296

	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

	
	

	
	

	Category 15
	149776

	Category 16
	149776

	
	

	Category 18
	299856

	Category 19
	299856

	Category 20
	299856

	Category 21
	149776

	NOTE 1:
Category 1bis and Category 15 to 21 refer to UE DL Category signalled in IE ue-CategoryDL-r12, ue-CategoryDL-v1260, ue-CategoryDL-v1330, ue-CategoryDL-v1450 and CategoryDL-v1460. Category 1 to Category 12 refers to UE Category signalled in IE ue-Category. For the case UE signals multiple categories in ue-Category and ue-CategoryDL the highest value of the “Maximum number of bits of a DL-SCH transport block received within a TTI ʺ shall be used in the test.


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

	

	
	

	

	
	

	

	
	

	

	
	

	

	
	

	

	
	

	

	
	

	
	
	

	

	
	

	
	
	

	
	
	

	
	
	

	

	
	

	136 ≤ TBsize ≤ 12120 See note 2
	1
	8*FLOOR((TBsize – 120)/8)

	12121 ≤ TBsize ≤ 24152
	2
	8*FLOOR((TBsize – 152)/16)

	24153 ≤ TBsize ≤ 36176
	3
	8*FLOOR((TBsize – 176)/24)

	36177 ≤ TBsize ≤ 48208
	4
	8*FLOOR((TBsize – 208)/32)

	48209 ≤ TBsize ≤ 60232
	5
	8*FLOOR((TBsize – 232)/40)

	60233 ≤ TBsize ≤ 72264
	6
	8*FLOOR((TBsize – 264)/48)

	72265 ≤ TBsize ≤ 84288
	7
	8*FLOOR((TBsize – 288)/56)

	84289 ≤ TBsize ≤ 96320
	8
	8*FLOOR((TBsize – 320)/64)

	96321 ≤ TBsize ≤ 108348
	9
	8*FLOOR((TBsize – 348)/72)

	108349 ≤ TBsize ≤ 120376
	10
	8*FLOOR((TBsize – 376)/80)

	120377 ≤ TBsize ≤ 132400
	11
	8*FLOOR((TBsize – 400)/88)

	132401 ≤ TBsize ≤ 144432
	12
	8*FLOOR((TBsize – 432)/96)

	144433 ≤ TBsize ≤ 156456
	13
	8*FLOOR((TBsize – 456)/104)

	156457 ≤ TBsize ≤ 168488
	14
	8*FLOOR((TBsize – 488)/112)

	168489 ≤ TBsize ≤ 180512
	15
	8*FLOOR((TBsize – 512)/120)

	180513 ≤ TBsize ≤ 192544
	16
	8*FLOOR((TBsize – 544)/128)

	192545 ≤ TBsize ≤ 204568
	17
	8*FLOOR((TBsize – 568)/136)

	204569 ≤ TBsize ≤ 216600
	18
	8*FLOOR((TBsize – 600)/144)

	216601 ≤ TBsize ≤ 228624
	19
	8*FLOOR((TBsize – 624)/152)

	228625 ≤ TBsize ≤ 240656
	20
	8*FLOOR((TBsize – 656)/160)

	240657 ≤ TBsize ≤ 252680
	21
	8*FLOOR((TBsize – 680)/168)

	252681 ≤ TBsize ≤ 264712
	22
	8*FLOOR((TBsize – 712)/176)

	264713 ≤ TBsize ≤ 276736
	23
	8*FLOOR((TBsize – 736)/184)

	276737 ≤ TBsize ≤ 288768
	24
	8*FLOOR((TBsize – 768)/192)

	TBsize> 288768
	25
	8*FLOOR((TBsize – 792)/200)

	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 
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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.


< Skip unchanged text >
7.1.7.1.6a
DL-SCH transport block size selection / DCI format 2A / RA type 0 and RA type 1 / Two transport blocks enabled / 3 and 4 Layer Spatial Multiplexing

7.1.7.1.6a.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’, the Precoding information set to ’1’ for 3 Layers spatial multiplexing 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 
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 and 
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for transport block 1 and 
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for transport block 2 and forwards it to higher layers }

            }

(2)

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 
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 physical resource blocks, the Transport block to codeword swap flag value set to ’1’, the Precoding information set to ’2’ for 4 Layers spatial multiplexing 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 
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 and 
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for transport block 1 and 
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for transport block 2 and forwards it to higher layers }

            }

7.1.7.1.6a.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, 7.1.6.2, 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 and 4.1A.

 < Skip unchanged text >
[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 capable of reception via MBSFN. 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. A UE indicating DL category 13 may indicate category 9 or 10 in ue-Category-v1170.
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 M1
	1000
	1000
	25344
	1

	DL Category M2
	4008
	4008
	73152
	1

	DL Category 0 (Note 2)
	1000
	1000
	25344
	1

	DL Category 1bis
	10296
	10296
	250368
	1

	DL Category 4
	150752
	75376
	1827072
	2

	DL Category 6
	301504
	149776 (4 layers, 64QAM)

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

	DL Category 7
	301504
	149776 (4 layers, 64QAM)

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

	DL Category 9
	452256
	149776 (4 layers, 64QAM)

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

	DL Category 10
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	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, 256QAM)
97896 (2 layers, 256QAM)
	3654144
	2 or 4

	DL Category 14
	3916560
	391656 (8 layers, 256QAM)
	47431680
	8

	DL Category 15
	749856-807744 (Note 3)
	149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM), if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	9744384
	2 or 4

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

195816 (4 layers, 256QAM), if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM), if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	12789504
	2 or 4

	DL Category 17
	25065984
	391656 (8 layers, 256QAM)
	303562752
	8

	DL Category 18
	1174752-1211616 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM), if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM), if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	14616576
	2 or 4 [or 8]

	DL Category 19
	1566336 -1658272 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM) , if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM), if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	19488768
	2 or 4 [or 8]

	DL Category 20
	1948064 - 2019360 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	24360960
	2 or 4 [or 8]

	DL Category 21
	1348960 - 1413120 (Note 3)
	149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	17052672
	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). If the UE capability of CA band combination, MIMO and modulation scheme supported can exceed the upper limit of the defined range, the UE shall support the maximum value of the defined range indicated by “Maximum number of DL-SCH transport block bits received within a TTI” of the corresponding category.


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
	Support for 256QAM in UL

	UL Category M1

(Note 1)
	1000 or 2984
	1000 or 2984
	No
	No

	UL Category M2
	6968
	6968
	No
	No

	UL Category 0
	1000
	1000
	No
	No

	UL Category 1bis
	5160
	5160
	No
	No

	UL Category 3
	51024
	51024
	No
	No

	UL Category 5
	75376
	75376
	Yes
	No

	UL Category 7
	102048
	51024
	No
	No

	UL Category 8
	1497760
	149776
	Yes
	No

	UL Category 13
	150752
	75376
	Yes
	No

	UL Category 14
	9585664
	149776
	Yes
	No

	UL Category 15
	226128
	75376
	Yes
	No

	UL Category 16
	105528
	105528
	Yes
	Yes

	UL Category 17
	2119360
	211936
	Yes
	Yes

	UL Category 18
	211056
	105528
	Yes
	Yes

	UL Category 19
	13563904
	211936
	Yes
	Yes

	UL Category 20
	316584
	105528
	Yes
	Yes

	UL Category 21
	301504
	75376
	Yes
	No

	NOTE 1:
The UE supports “Maximum number of UL-SCH transport block bits transmitted within a TTI” and “Maximum number of bits of an UL-SCH transport block transmitted within a TTI” of 2984 bits if the UE indicates support of ce-pusch-nb-maxTbs-r14. Otherwise the UE supports 1000 bits. 
	


7.1.7.1.6a.3
Test description
7.1.7.1.6a.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 4TX to configure MIMO.

7.1.7.1.6a.3.2
Test procedure sequence

Table 7.1.7.1.6a.3.2-1: Maximum TBsize for different UE categories (3 and 4 Layers, 64QAM)

	UE Category

(Note 1)
	Maximum number of bits of a DL-SCH transport block received within a TTI

	Category 5
	149776

	Category 6
	149776

	Category 7
	149776

	Category 9
	149776

	Category 10
	149776

	Category 11
	149776

	Category 12
	149776

	Category 15
	149776

	Category 16
	149776

	Category 18
	149776

	Category 19
	149776

	Category 20
	149776

	Category 21
	149776

	NOTE 1:
Category 15 to 21 refer to UE DL Category signalled in IE ue-CategoryDL-r12, ue-CategoryDL-v1260, ue-CategoryDL-v1330, ue-CategoryDL-v1450 and ue-CategoryDL-v1460. Category 5 to Category 12 refers to UE Category signalled in IE ue-Category. For the case UE signals multiple categories in ue-Category and ue-CategoryDL the highest value of the “Maximum number of bits of a DL-SCH transport block received within a TTI ʺ shall be used in the test.


Table 7.1.7.1.6a.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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[image: image83.wmf]48208

36177

size

£

£

TB


	4
	8*FLOOR((TBsize – 208)/32)

	
[image: image84.wmf]60232

48209

size

£

£

TB


	5
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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 7.1.7.1.6a.3.2-2a: Bandwidth Dependent Parameters (RA type 0)

	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 7.1.7.1.6a.3.2-2b: Ambiguous Sizes of Information Bits

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


Table 7.1.7.1.6a.3.2-2c: Bandwidth Dependent Parameters (RA type 1)

	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 7.1.7.1.6a.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

	-
	EXCEPTION: Steps 1 to 5 are repeated for allowed values of 
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 as per table 7.1.7.1.6a.3.2-2a and for each 
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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#1 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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.

SS looks up TBsize#2 as specified in TS 36.213 clause 7.1.7.2.2 based on values of 
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 and 
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.

The SS uses the same 
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for both transport blocks:
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	-
	-
	-
	-

	-
	EXCEPTION: Steps 2 to 5 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 7.1.7.1.6a.3.2-1 and larger than or equal to 136 bits as specified in Table 7.1.7.1.6a.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 for transport block 1 and 2 depending on TBsize#1, and  TBsize#2 in accordance with Table 7.1.7.1.6a.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 
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 as specified in 7.1.6.1 in TS 36.213 and modulation, Transport block to codeword swap flag set to ‘0’, coding scheme 
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for transport block 1 and 
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for transport block 2 and Precoding information set to ’1’ for 3 Layers spatial multiplexing. 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(
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),  Transport block to codeword swap flag=’0’, 
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, 
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,  Precoding information=’1’)
	-
	-

	4
	SS transmits one or more UL Grants sufficient for transmitting loop back PDCP SDUs.
	<--
	(UL Grant)
	-
	-

	5
	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

	-
	EXCEPTION: Steps 6 to 10 are repeated for allowed values of 
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 as per table 7.1.7.1.6a.3.2-2c and for each 
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 from 0 to 28
	-
	-
	-
	-

	6
	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#1 as specified in TS 36.213 clause 7.1.7.2.2 based on values of 
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 and 
[image: image120.wmf]TBS

I

.

SS looks up TBsize#2 as specified in TS 36.213 clause 7.1.7.2.2 based on values of 
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 and 
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.

The SS uses the same 
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for both transport blocks:
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	-
	-
	-
	-

	-
	EXCEPTION: Steps 7 to 10 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 7.1.7.1.6a.3.2-1 and larger than or equal to 136 bits as specified in Table 7.1.7.1.6a.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.
	-
	-
	-
	-

	7
	SS creates one or more PDCP SDUs for transport block 1 and 2 depending on TBsize#1, and  TBsize#2 in accordance with Table 7.1.7.1.6a.3.2-2.
	-
	-
	-
	-

	8
	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 
[image: image127.wmf]PRB

N

 as specified in 7.1.6.1 in TS 36.213 and modulation, Transport block to codeword swap flag set to ‘1’, coding scheme 
[image: image128.wmf]MCS#1

I

for transport block 1 and 
[image: image129.wmf]MCS#2

I

for transport block 2 and Precoding information set to ’2’ for 4 Layers spatial multiplexing. 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: image130.wmf]PRB

N

),  Transport block to codeword swap flag=’1’, 
[image: image131.wmf]MCS#1

I

, 
[image: image132.wmf]MCS#2

I

,  Precoding information=’2’)
	-
	-

	9
	SS transmits one or more UL Grants sufficient for transmitting loop back PDCP SDUs.
	<--
	(UL Grant)
	-
	-

	10
	CHECK: Does UE return the same number of PDCP SDUs with same content as transmitted by the SS in step 8?
	-->
	(N x PDCP SDUs)
	2
	P


7.1.7.1.6a.3.3
Specific Message Contents

Table 7.1.7.1.6a.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
	
	UE category 5

	              nonCriticalExtension SEQUENCE {
	
	
	

	                nonCriticalExtension SEQUENCE {
	
	
	

	                  nonCriticalExtension SEQUENCE {
	
	
	

	                    nonCriticalExtension SEQUENCE {
	
	
	

	                    ue-Category-v1020
	Checked against UE Category indications in the PICS
	
	UE category 6, 7

	                      nonCriticalExtension SEQUENCE {
	
	
	

	                        nonCriticalExtension SEQUENCE {
	
	
	

	                          nonCriticalExtension SEQUENCE {
	
	
	

	                            ue-Category-v1170
	Checked against UE Category indications in the PICS
	
	UE category 9, 10

	                            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-CategoryUL-r12
	Not checked
	
	

	                                  nonCriticalExtension SEQUENCE {
	
	
	

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

	                                    nonCriticalExtension SEQUENCE {
	
	
	

	                                      nonCriticalExtension SEQUENCE {
	
	
	

	                                        nonCriticalExtension SEQUENCE {
	
	
	

	                                          nonCriticalExtension SEQUENCE{
	
	
	

	                                            nonCriticalExtension

SEQUENCE{
	
	
	

	                                              ue-CategoryDL-v1330
	Checked against UE Category indications in the PICS
	
	UE category DL 18, 19

	                                              nonCriticalExtension

SEQUENCE{
	
	
	

	                                                nonCritialExtension

SEQUENCE{
	
	
	

	                                                  nonCriticalExtension SEQUENCE{
	
	
	

	                                                    nonCriticalExtension SEQUENCE{
	
	
	

	                                                      nonCriticalExtension SEQUENCE{
	
	
	

	                                                        ue-CategoryDL-v1450
	Checked against UE Category indications in the PICS
	
	UE category DL 20

	                                                           nonCriticalExtension SEQUENCE {
	
	
	

	                                                             ue-CategoryDL-v1460
	Checked against UE Category indications in the PICS
	
	UE category DL 21

	                                                              nonCriticalExtension SEQUENCE {}
	
	
	

	                                                            }
	
	
	

	                                                          }
	
	
	

	                                                        }
	
	
	

	                                                      }
	
	
	

	                                                    }
	
	
	

	                                                  }
	
	
	

	                                                }
	
	
	

	                                              }
	
	
	

	                                            }
	
	
	

	                                          }
	
	
	

	                                        }
	
	
	

	                                      }
	
	
	

	                                    }
	
	
	

	                                  }
	
	
	

	                                }
	
	
	

	                              }
	
	
	

	                            }
	
	
	

	                          }
	
	
	

	                        }
	
	
	

	                      }
	
	
	

	                    }
	
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	


< End of modified section >
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