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< Start of modified section >

7.1.7.2.2
UL-SCH transport block size selection / DCI format 6-0A

7.1.7.2.2.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_CONNECTED state }

ensure that {

  when { UE has pending data for transmission and receives a Resource Block Assignment correspondent to 
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 physical resource blocks and a modulation and coding scheme 
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 for PUSCH scheduling }

    then { UE transmits MAC PDU on PUSCH on the granted resources using DCI format 6-0A and a transport block size correspondent to the read 
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 and 
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}

            }

7.1.7.2.2.2
Conformance requirements

References:

The conformance requirements covered in the current TC are specified in: TS 36.212, clause 5.3.3.1.10; TS 36.213, clauses 8.1, 8.1.1, 8.6, 8.6.1, 8.6.2 and 7.1.7.2.1; TS 36.211, clauses 5.2.4 and 5.3.3; and TS 36.306 clause 4.1A.

[TS 36.212 clause 5.3.3.1.10]

DCI format 6-0A is used for the scheduling of PUSCH in one UL cell. 

The following information is transmitted by means of the DCI format 6-0A:
-
Flag format 6-0A/format 6-1A differentiation – 1 bit, where value 0 indicates format 6-0A and value 1 indicates format 6-1A
-
Frequency hopping flag – 1 bit, where value 0 indicates frequency hopping is not enabled and value 1 indicates frequency hopping is enabled as defined in section 5.3.4 of [2]
-
Resource block assignment – 
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+5 bits for PUSCH as defined in [3]:

-
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 MSB bits provide the narrowband index as defined in section 5.2.4 of [2] 

-
5 bits provide the resource allocation using UL resource allocation type 0 within the indicated narrowband

-
Modulation and coding scheme – 4 bits as defined in section 8.6 of [3]
-
Repetition number – 2 bits as defined in section 8.0 of [3]

-
HARQ process number – 3 bits 

-
New data indicator – 1 bit

-
Redundancy version – 2 bits
-
TPC command for scheduled PUSCH – 2 bits as defined in section 5.1.1.1 of [3]

-
UL index – 2 bits as defined in sections 5.1.1.1, 7.2.1, 8 and 8.4 of [3] (this field is present only for TDD operation with uplink-downlink configuration 0)
-
Downlink Assignment Index (DAI) – 2 bits as defined in section 7.3 of [3] (This field is present only for cases with TDD primary cell and either TDD operation with uplink-downlink configurations 1-6 or FDD operation. This field is reserved when the configured maximum repetition number is larger than 1 for either PDSCH or MPDCCH.)
-
CSI request – 1 bit as defined in section 7.2.1 of [3]

-
SRS request –1 bit. The interpretation of this field is provided in section 8.2 of [3]
-
DCI subframe repetition number – 2 bits as defined in section 9.1.5 of [3]

If the number of information bits in format 6-0A mapped onto a given search space is less than the payload size of format 6-1A for scheduling the same serving cell and mapped onto the same search space (including any padding bits appended to format 6-1A), zeros shall be appended to format 6-0A until the payload size equals that of format 6-1A.

[TS 36.213 clause 8.1]

…

Resource allocation scheme Type 0 or Type 2 are supported for MPDCCH with uplink DCI format.

…

[TS 36.213 clause 8.1.1]

The resource allocation information for uplink resource allocation type 0 indicates to a scheduled UE a set of contiguously allocated virtual resource block indices denoted by [image: image11.wmf]VRB

n

. A resource allocation field in the scheduling grant consists of a resource indication value (RIV) corresponding to a starting resource block ([image: image12.wmf]START
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) and a length in terms of contiguously allocated resource blocks ([image: image13.wmf]CRBs
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( 1). For a BL/CE UE, uplink resource allocation type 0 is only applicable for UE configured with CEModeA and 
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[TS 36.213 clause 8.6]

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

-
read the 5-bit “modulation and coding scheme and redundancy version” field (
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I

) in the DCI, and

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

-
compute the total number of allocated PRBs (
[image: image19.wmf]PRB

N

) based on the procedure defined in Section 8.1, and

-
compute the number of  coded symbols for control information.
[TS 36.213 clause 8.6]

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

-
read the "modulation and coding scheme and redundancy version" field ([image: image20.wmf]MCS

I

) if the UE is a non-BL/CE UEs and read the “modulation and coding scheme” field ([image: image21.wmf]MCS
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) if the UE is a BL/CE UE, and

-
check the "CSI request" bit field, and

-
compute the total number of allocated PRBs ([image: image22.wmf]PRB

N

) based on the procedure defined in subclause 8.1, and

-
compute the number of coded symbols for control information.

[TS 36.213 clause 8.6.1]

For a BL/CE UE, the modulation order is determined according to table 8.6.1-2. A BL/CE UE configured with CEModeB is not expected to receive a DCI format 6-0B indicating 
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For BL/CE UEs, the same redundancy version is applied to PUSCH transmitted in a given block of 
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 consecutive subframes. The subframe number of the first subframe in each block of 
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consecutive subframes, denoted as 
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 as the subframe number of the first uplink subframe intended for PUSCH. The PUSCH transmission spans 
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 consecutive subframes including non-BL/CE subframes where the PUSCH transmission is postponed. For the 
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consecutive subframes, the redundancy version (rvidx) for PUSCH is determined according to Table 7.1.7.1-2 using 
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 blocks of subframes are sequential in time, starting with 
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 belongs. For a BL/CE UE configured in CEModeA, 
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 is determined by the ‘Redundancy version’ field in DCI format 6-0A. For a BL/CE UE configured with CEModeB, 
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Table 8.6.1-2: Modulation and TBS index table for PUSCH

	MCS Index
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	Modulation Order
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	TBS Index
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	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	2
	10

	11
	4
	10

	12
	4
	11

	13
	4
	12

	14
	4
	13

	15
	4
	14


[TS 36.213 clause 8.6.2]

For a BL/CE UE configured with CEModeA, the UE shall first determine the TBS index ([image: image46.wmf]TBS
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) using[image: image47.wmf]MCS
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and Table 8.6.1-2. For a BL/CE UE the TBS is determined by the procedure in subclause 7.1.7.2.1.
For a BL/CE UE configured with CEModeB, the TBS is determined according to the procedure in subclause 7.1.7.2.1 for 
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=6 when resource allocation field is ‘110’ or ‘111’ otherwise
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[TS 36.213 clause 7.1.7.2.1]

For
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, the TBS is given by the (
[image: image52.wmf]TBS

I

,
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) entry of Table 7.1.7.2.1-1.

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

	0
	16
	32
	56
	88
	120
	152
	176
	208
	224
	256

	1
	24
	56
	88
	144
	176
	208
	224
	256
	328
	344

	2
	32
	72
	144
	176
	208
	256
	296
	328
	376
	424

	3
	40
	104
	176
	208
	256
	328
	392
	440
	504
	568

	4
	56
	120
	208
	256
	328
	408
	488
	552
	632
	696

	5
	72
	144
	224
	328
	424
	504
	600
	680
	776
	872

	6
	328
	176
	256
	392
	504
	600
	712
	808
	936
	1032

	7
	104
	224
	328
	472
	584
	712
	840
	968
	1096
	1224

	8
	120
	256
	392
	536
	680
	808
	968
	1096
	1256
	1384

	9
	136
	296
	456
	616
	776
	936
	1096
	1256
	1416
	1544

	10
	144
	328
	504
	680
	872
	1032
	1224
	1384
	1544
	1736

	11
	176
	376
	584
	776
	1000
	1192
	1384
	1608
	1800
	2024

	12
	208
	440
	680
	904
	1128
	1352
	1608
	1800
	2024
	2280

	13
	224
	488
	744
	1000
	1256
	1544
	1800
	2024
	2280
	2536

	14
	256
	552
	840
	1128
	1416
	1736
	1992
	2280
	2600
	2856

	15
	280
	600
	904
	1224
	1544
	1800
	2152
	2472
	2728
	3112

	16
	328
	632
	968
	1288
	1608
	1928
	2280
	2600
	2984
	3240

	17
	336
	696
	1064
	1416
	1800
	2152
	2536
	2856
	3240
	3624

	18
	376
	776
	1160
	1544
	1992
	2344
	2792
	3112
	3624
	4008

	19
	408
	840
	1288
	1736
	2152
	2600
	2984
	3496
	3880
	4264

	20
	440
	904
	1384
	1864
	2344
	2792
	3240
	3752
	4136
	4584

	21
	488
	1000
	1480
	1992
	2472
	2984
	3496
	4008
	4584
	4968

	22
	520
	1064
	1608
	2152
	2664
	3240
	3752
	4264
	4776
	5352

	23
	552
	1128
	1736
	2280
	2856
	3496
	4008
	4584
	5160
	5736

	24
	584
	1192
	1800
	2408
	2984
	3624
	4264
	4968
	5544
	5992

	25
	616
	1256
	1864
	2536
	3112
	3752
	4392
	5160
	5736
	6200

	26
	712
	1480
	2216
	2984
	3752
	4392
	5160
	5992
	6712
	7480

	26A
	632
	1288
	1928
	2600
	3240
	3880
	4584
	5160
	5992
	6456

	...


[TS 36.211 clause 5.2.4]

A narrowband is defined as six non-overlapping consecutive physical resource blocks in the frequency domain. The total number of uplink narrowbands in the uplink transmission bandwidth configured in the cell is given by
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  in order of increasing physical resource-block number where narrowband 
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[TS 36.211 clause 5.3.3]

For each layer 
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 sets, each corresponding to one SC-FDMA symbol. Transform precoding shall be applied according to
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resulting in a block of complex-valued symbols 
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 represents the bandwidth of the PUSCH in terms of resource blocks, and shall fulfil
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[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.
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 0 (Note 2)
	1000
	1000
	25344
	1

	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)

75376 (2 layers, 64QAM)

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

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

195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM)
	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)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM)
	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)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM)
	19488768
	2 or 4 [or 8]

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

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

	UL Category M1
	1000
	1000
	No

	UL Category M1
	1000
	1000
	No

	UL Category 0
	1000
	1000
	No

	UL Category 3
	51024
	51024
	No

	UL Category 5
	75376
	75376
	Yes

	UL Category 7
	102048
	51024
	No

	UL Category 8
	1497760
	149776
	Yes

	UL Category 14
	9585664
	149776
	Yes

	UL Category 13
	150752
	75376
	Yes

	UL Category 14
	9585664
	149776
	Yes


Table 4.1A-3: Total layer 2 buffer sizes set by the fields ue-CategoryDL and ue-CategoryUL

	UE DL Category
	UE UL Category
	Total layer 2 buffer size [bytes]
	With support for split bearers

	DL Category M1
	UL Category M1
	20 000
	N/A

	DL Category 0
	UL Category 0
	20 000
	N/A

	DL Category 6
	UL Category 5
	3 500 000
	6 000 000

	DL Category 7
	UL Category 13
	4 200 000
	6 700 000

	DL Category 9
	UL Category 5
	5 000 000
	7 400 000

	DL Category 10
	UL Category 13
	5 700 000
	8 100 000

	DL Category 11
	UL Category 5
	6 400 000
	11 300 000

	DL Category 12
	UL Category 13
	7 100 000
	12 000 000

	DL Category 13
	UL Category 3
	4 200 000
	7 300 000

	DL Category 13
	UL Category 5
	4 400 000
	7 600 000

	DL Category 13
	UL Category 7
	4 700 000
	7 800 000

	DL Category 13
	UL Category 13
	5 100 000
	8 300 000

	DL Category 14
	UL Category 8
	50 800 000
	76 200 000

	DL Category 15
	UL Category 3
	8 000 000
	13 000 000

	DL Category 15
	UL Category 5
	8 200 000
	13 400 000

	DL Category 15
	UL Category 7
	8 500 000
	13 600 000

	DL Category 15
	UL Category 13
	8 900 000
	14 100 000

	DL Category 16
	UL Category 3
	10 000 000
	17 000 000

	DL Category 16
	UL Category 5
	10 600 000
	17 400 000

	DL Category 16
	UL Category 7
	10 800 000
	17 600 000

	DL Category 16
	UL Category 13
	11 000 000
	18 100 000

	DL Category 17
	UL Category 14
	330 000 000
	530 000 000

	DL Category 18
	UL Category 3
	11 800 000
	21 600 000

	DL Category 18
	UL Category 5
	12 000 000
	21 800 000

	DL Category 18
	UL Category 7
	12 300 000
	22 100 000

	DL Category 18
	UL Category 13
	12 700 000
	22 500 000

	DL Category 19
	UL Category 3
	16 000 000
	28 300 000

	DL Category 19
	UL Category 5
	16 300 000
	28 500 000

	DL Category 19
	UL Category 7
	16 500 000
	28 800 000

	DL Category 19
	UL Category 13
	17 000 000
	29 200 000


7.1.7.2.2.3
Test description
7.1.7.2.2.3.1
Pre-test conditions

System Simulator:

-
Cell 1.

UE:

None.

Preamble:

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

7.1.7.2.2.3.2
Test procedure sequence

Table 7.1.7.2.2.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U – S
	Message
	
	

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

	-
	EXCEPTION: Steps 2 to 7 are repeated for values of 
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 from 1 to 6 and 
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 from 0 to 15, where 
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 and where 
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 is a set of non-negative integers.
	-
	-
	-
	-

	2
	SS looks up 
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I

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

	-
	EXCEPTION: Steps 3 to 7 are performed if TBsize is less than or equal to 1000 bits and larger than or equal to 104 bits.
	-
	-
	-
	-

	3
	SS creates one PDCP SDUs, of size 8*FLOOR((TBsize – 96)/8).

(Note 1, Note 2)
	-
	-
	-
	-

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

	5
	After 60ms of step 4, the allocates an uplink grant SS indicating DCI Format 6-0A with a RVI correspondent to 
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 as specified in 8.1 in TS 36.213 and modulation order 
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Q

and coding scheme 
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 as specified in Table 8.6.1-2 in TS 36.213. 
	<--
	(UL Grant)

DCI: (DCI Format 6-0A, RVI (
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),
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,
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Q

)
	-
	-

	6
	CHECK: Does UE return a PDCP SDU with same content as transmitted by the SS in step 4 using the Resource Block Assignment and modulation and coding scheme as configured by the SS in step 5?
	-->
	MAC PDU (PDCP SDU)
	1
	P

	Note 1:
One PDCP SDU can be used as the maximum TB size of 1000bits fit into a PDCP SDU size less than the limit of 1500 octets (maximum SDU size of ESM as specified in TS 24.301 clause 9.9.4.12). 

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

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

AMD PDU header size is 16 bits (16 bits standard AM header and no Length indicator); 

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

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

RLC Status PDU size = 16 bits

This gives: 
PDCP SDU size = 8*FLOOR((TBsize – (16+16+40+8+16))/(8)) bits = 8*FLOOR(TBsize – 96)/(8)) bits


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


7.1.7.2.2.3.3
Specific Message Contents

None.
< End of modified section >
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