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7.1.1.4
Transport Size Selection
7.1.1.4.1
DL-SCH Transport Block Size Selection

7.1.1.4.1.1
DL-SCH Transport Block Size selection / DCI format 1_0

7.1.1.4.1.1.1
Test Purpose (TP)

(1)

with { UE in RRC_CONNECTED state }

ensure that {

  when { UE on PDCCH receives DCI format 1_0 indicating a resource block assignment correspondent to   physical resource blocks , Time domain resource assignment and a modulation and coding }

    then { UE decodes the received transport block of size correspondent as per Modulation Coding scheme, time domain resource allocation  and PRB's and forwards it to higher layers }

            }

7.1.1.4.1.1.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.212 clause 7.3.1.2.1, TS 38.214 clause 5.1.2.1, 5.1.2.2, 5.1.2.2.2, 5.1.3, 5.1.3.1 and 5.1.3.2. Unless otherwise stated these are Rel-15 requirements.
[TS 38.212, clause 7.3.1.2.1]

DCI format 1_0 is used for the scheduling of PDSCH in one DL cell. 

The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by C-RNTI:
-
Identifier for DCI formats – 1 bits

-
The value of this bit field is always set to 1, indicating a DL DCI format

-
Frequency domain resource assignment –
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 is the size of the initial bandwidth part in case DCI format 1_0 is monitored in the common search space

-
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 is the size of the active bandwidth part in case DCI format 1_0 is monitored in the UE specific search space and satisfying

-
the total number of different DCI sizes monitored per slot is no more than 4, and 

-
the total number of different DCI sizes with C-RNTI monitored per slot is no more than 3

-
Time domain resource assignment – X bits as defined in Subclause 5.1.2.1 of [6, TS38.214]

-
VRB-to-PRB mapping – 1 bit according to Table 7.3.1.1.2-33

-
Modulation and coding scheme – 5 bits as defined in Subclause 5.1.3 of [6, TS38.214]
-
New data indicator – 1 bit
-
Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2

-
HARQ process number – 4 bits
-
Downlink assignment index – 2 bits as defined in Subclause 9.1.3 of [5, TS38.213], as counter DAI

-
TPC command for scheduled PUCCH – [2] bits as defined in Subclause 7.2.1 of [5, TS38.213]
-
PUCCH resource indicator – 3 bits as defined in Subclause 9.2.3 of [5, TS38.213]

-
PDSCH-to-HARQ_feedback timing indicator – [3] bits as defined in Subclause x.x of [5, TS38.213] 
[TS 38.214, clause 5.1.2.1]

When the UE is scheduled to receive PDSCH by a DCI, the Time domain resource assignment field of the DCI provides a row index of a higher layer configured table pdsch-symbolAllocation, where the indexed row defines the slot offset K0, the start and length indicator SLIV, and the PDSCH mapping type to be assumed in the PDSCH reception.

Given the parameter values of the indexed row:

-
The slot allocated for the PDSCH is 
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, where n is the slot with the scheduling DCI, and K0 is based on the numerology of PDSCH, and
-
The starting symbol S relative to the start of the slot, and the number of consecutive symbols L counting from the symbol S allocated for the PDSCH are determined from the start and length indicator SLIV:
if 
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-
The PDSCH mapping type is set to Type A or Type B as defined in sub-clause 7.4.1.1.2 of [4, TS 38.211] .
The UE shall consider the S and L combinations defined in table 5.1.2.1-1 as valid PDSCH allocations:

Table 5.1.2.1-1: Valid S and L combinations

	PDSCH mapping type
	Normal cyclic prefix
	Extended cyclic prefix

	
	S
	L
	S+L
	S
	L
	S+L

	Type A
	{0,1,2,3}
	{3,…,14}
	{3,…,14}
	{0,1,2,3}
	{3,…,12}
	{3,…,12}

	Type B
	{0,…,12}
	{2,4,7}
	{2,…,14}
	{0,…,10}
	{2,4,6}
	{2,…,12}


[38.214 clause 5.1.2.2]

The UE shall determine the resource block assignment in frequency domain using the resource allocation field in the detected PDCCH DCI. Two downlink resource allocation schemes, type 0 and type 1, are supported. The UE shall assume that when the scheduling grant is received with DCI format 1_0, then downlink resource allocation type 1 is used.

[38.214 clause 5.1.2.2.2]

In downlink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated localized or distributed virtual resource blocks within the active carrier bandwidth part of size 
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 PRBs except for the case when DCI format 1_0 is decoded in the common search space in CORESET 0 in which case the initial bandwidth part of size 
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A downlink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting virtual resource block (
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[TS 38.214, clause 5.1.3]

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

-
read the 5-bit modulation and coding scheme field (IMCS) in the DCI to determine the modulation order (Qm) and target code rate (R) based on the procedure defined in Subclause 5.1.3.1.

and second 

-
the UE shall use the number of layers (ʋ), the total number of allocated PRBs before rate matching (nPRB) to determine to the transport block size based on the procedure defined in Subclause 5.1.3.2.

The UE may skip decoding a transport block in an initial transmission if the effective channel code rate is higher than 0.95, where the effective channel code rate is defined as the number of downlink information bits (including CRC bits) divided by the number of physical channel bits on PDSCH. If the UE skips decoding, the physical layer indicates to higher layer that the transport block is not successfully decoded.

[TS 38.214, clause 5.1.3.1]

For the PDSCH assigned by a PDCCH with DCI format 1_0 or format 1_1 with CRC scrambled by C-RNTI, TC-RNTI, CS-RNTI, SI-RNTI, RA-RNTI, or P-RNTI, 

if the higher layer parameter MCS-Table-PDSCH is not set to '256QAM', and the PDSCH is scheduled with C-RNTI

-
the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.

else

-
the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel scheduled with C-RNTI and table 5.1.3.1-1 with other RNTI.

End

The UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel scheduled with other RNTIs than C-RNTI. The UE is not expected to decode a PDSCH scheduled with SI-RNTI and (Qm) > 2

Table 5.1.3.1-1: MCS index table 1 for PDSCH

	MCS Index
IMCS
	Modulation Order
 Qm
	Target code Rate R x [1024]

	Spectral

efficiency

	0
	2
	120
	0.2344

	1
	2
	157
	0.3066

	2
	2
	193
	0.3770

	3
	2
	251
	0.4902

	4
	2
	308
	0.6016

	5
	2
	379
	0.7402

	6
	2
	449
	0.8770

	7
	2
	526
	1.0273

	8
	2
	602
	1.1758

	9
	2
	679
	1.3262

	10
	4
	340
	1.3281

	11
	4
	378
	1.4766

	12
	4
	434
	1.6953

	13
	4
	490
	1.9141

	14
	4
	553
	2.1602

	15
	4
	616
	2.4063

	16
	4
	658
	2.5703

	17
	6
	438
	2.5664

	18
	6
	466
	2.7305

	19
	6
	517
	3.0293

	20
	6
	567
	3.3223

	21
	6
	616
	3.6094

	22
	6
	666
	3.9023

	23
	6
	719
	4.2129

	24
	6
	772
	4.5234

	25
	6
	822
	4.8164

	26
	6
	873
	5.1152

	27
	6
	910
	5.3320

	28
	6
	948
	5.5547

	29
	2
	reserved

	30
	4
	reserved

	31
	6
	reserved


[TS 38.214, clause 5.1.3.2]

For the PDSCH assigned by a PDCCH with DCI format 1_0 or format 1_1 with CRC scrambled by C-RNTI, TC-RNTI, CS-RNTI, SI-RNTI, RA-RNTI, or P-RNTI, if the higher layer parameter MCS-Table-PDSCH is set to '256QAM' and 
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, or the higher layer parameter MCS-Table-PDSCH is not set to '256QAM' and 
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, the UE shall first determine the TBS as specified below:

1)
The UE shall first determine the number of REs (NRE) [image: image29.png]Nzg)



 within the slot. 

-
A UE first determines the number of REs allocated for PDSCH within a PRB (
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 is the number of subcarriers in a physical resource block, 
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 is the number of symbols of the PDSCH allocation within the slot, 
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 is the number of REs for DM-RS per PRB in the scheduled duration including the overhead of the DM-RS CDM groups indicated by DCI format 1_0/1_1, and 
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 is the overhead configured by higher layer parameter Xoh-PDSCH. If the Xoh-PDSCH is not configured (a value from 0, 6, 12, or 18), the Xoh-PDSCH is set to 0. 

-
A UE determines the total number of REs allocated for PDSCH (
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, where nPRB is the total number of allocated PRBs for the UE. 
2)
Intermediate number of information bits (Ninfo) [image: image49.png]TBS:emp)



is obtained by 
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.
If 
[image: image53.wmf]3824

info

£

N


Use step 3 as the next step of the TBS determination

else

Use step 4 as the next step of the TBS determination

end

3)
When 
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, TBS is determined as follows
-
quantized intermediate number of information bits 
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-
use Table 5.1.3.2-2 find the closest TBS that is not less than 
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Table 5.1.3.2-2: TBS for 
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	Index
	TBS
	Index
	TBS
	Index
	TBS
	Index
	TBS

	1
	24
	31
	336
	61
	1288
	91
	3624

	2
	32
	32
	352
	62
	1320
	92
	3752

	3
	40
	33
	368
	63
	1352
	93
	3824

	4
	48
	34
	384
	64
	1416
	
	

	5
	56
	35
	408
	65
	1480
	
	

	6
	64
	36
	432
	66
	1544
	
	

	7
	72
	37
	456
	67
	1608
	
	

	8
	80
	38
	480
	68
	1672
	
	

	9
	88
	39
	504
	69
	1736
	
	

	10
	96
	40
	528
	70
	1800
	
	

	11
	104
	41
	552
	71
	1864
	
	

	12
	112
	42
	576
	72
	1928
	
	

	13
	120
	43
	608
	73
	2024
	
	

	14
	128
	44
	640
	74
	2088
	
	

	15
	136
	45
	672
	75
	2152
	
	

	16
	144
	46
	704
	76
	2216
	
	

	17
	152
	47
	736
	77
	2280
	
	

	18
	160
	48
	768
	78
	2408
	
	

	19
	168
	49
	808
	79
	2472
	
	

	20
	176
	50
	848
	80
	2536
	
	

	21
	184
	51
	888
	81
	2600
	
	

	22
	192
	52
	928
	82
	2664
	
	

	23
	208
	53
	984
	83
	2728
	
	

	24
	224
	54
	1032
	84
	2792
	
	

	25
	240
	55
	1064
	85
	2856
	
	

	26
	256
	56
	1128
	86
	2976
	
	

	27
	272
	57
	1160
	87
	3104
	
	

	28
	288
	58
	1192
	88
	3240
	
	

	29
	304
	59
	1224
	89
	3368
	
	

	30
	320
	60
	1256
	90
	3496
	
	


4)
When 
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-
quantized intermediate number of information bits 
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end

end

7.1.1.4.1.1.3
Test description

7.1.1.4.1.1.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.1.1.0 except set the NR Cell bandwidth and applicable BWP to maximum for the NR Band under test as specified in Table 5.3.5-1 in 38.101-1[x1]/38.101/2[x2] (to enable testing of nPRB up to maximum value).
7.1.1.4.1.1.3.2
Test procedure sequence

Table 7.1.1.4.1.1.3.2-1: Maximum TBS for different UE categories

	

	

	
	

	UE Category


	Maximum number of bits of a UL-SCH transport block received within a TTI

	TS 38.306[x3] clause 4.1.2 require UE without ue-CategoryDL and ue-CategoryUL, to support Max TBS achievable based on max bandwidth of the Band under test. 


Table 7.1.1.4.1.1.3.2-2: Number of downlink PDCP SDUs and PDCP SDU size used as test data

	

	
	



	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	






	TBS 

[bits]
	Number of PDCP SDUs
	PDCP SDU size

[bits]

(Note 1)

	132 ≤ TBS ≤12128 note 2
	1
	8*FLOOR((TBS – 128)/8)

	12129 ≤ TBS ≤24200
	2
	8*FLOOR((TBS – 200)/16))

	24201 ≤ TBS ≤ 36272
	3
	8*FLOOR((TBS – 272)/24))

	36273 ≤ TBS ≤48344
	4
	8*FLOOR((TBS – 344)/32))

	48345≤ TBS ≤60416
	5
	8*FLOOR((TBS – 416)/40))

	60417 ≤ TBS ≤ 72488
	6
	8*FLOOR((TBS –488)/48))

	72489 ≤ TBS ≤84560
	7
	8*FLOOR((TBS – 560)/56)

	84561 ≤ TBS ≤96632
	8
	8*FLOOR((TBS –632)/64))

	96633< TBS ≤108704
	9
	8*FLOOR((TBS –704)/72))

	10705 ≤ TBS ≤120776
	10
	8*FLOOR((TBS – 776)/80))

	120777≤ TBS ≤132848
	11
	8*FLOOR((TBS –848)/88))

	132849 ≤ TBS ≤ 144920
	12
	8*FLOOR((TBS – 920)/96))

	TBS> 144920
	13
	8*FLOOR((TBS – 992)/112))

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

PDCP header size is 24 bits for the RLC AM and 18-bit SN case;
AMD PDU header size is 24 bits with 18 bit SN; 


                 MAC header size for AMD PDU = 16 or 24 bits depending on L=8 or 16 bits. Worst case 24 is taken.


Size of Timing Advance MAC CE with header is 16 bits (if no Timing Advance and/or RLC status needs to be sent, padding will occur instead).

                 RLC Status PDU size = 24 bits with 1 ACK_SN, With a MAC header of 16 bits.

This gives: 

PDCP SDU size = 8*FLOOR((TBS – N*24- N*24 – N*24 -56 )/(8*N)) bits.


Note 2:
According to the final PDCP SDU size formula in Note 1, the smallest TBS that can be tested is 136 bits.


Table 7.1.1.4.1.1.3.2-3: Specific Parameters
	Parameter
	Value
	Comment

	PDSCH mappingType
	typeA
	

	starting symbol S
	0 0r 3 to avoid clash with PDCCH symbols
	

	number of consecutive symbols L
	3..14-S
	

	k0
	0 or 1 (if S=0)
	

	number of layers (ʋ)
	1
	

	mcs-Table
	qam64
	

	xoh-PDSCH
	Not Present
	Results in value 0(xoh0)

	dmrs-AdditionalPosition
	pos0
	Results in 1 DMRS symbol per two carrier ([image: image72.png]


)for Duration in symbols >=3 (38.211 table 7.4.1.1.2-3)


Table 7.1.1.4.1.1.3.2-4: 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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 1 to 
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 in BWP, time domain resource length L 3 to 14-S and 
[image: image75.wmf]MCS

I

 from 0 to 28.
	-
	-
	-
	-

	1
	The SS calculates or looks up TBS in TS 38.214 [15] based on the value of S, L,
[image: image76.wmf]MCS
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and  nPRB.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 2 to 5 are performed if TBS is less than or equal to UE capability "Maximum number of DL-SCH transport block bits received within a TTI" as specified in Table 7.1.1.4.1.1.3.2-1 and larger than or equal to 132 bits as specified in Table 7.1.1.4.1.1.3.2-2
	-
	-
	-
	-

	2
	The SS creates one or more PDCP SDUs, depending on TBS, in accordance with Table 7.1.1.4.1.1.3.2-2.
	-
	-
	-
	-

	3
	The SS transmits the PDCP SDUs concatenated into a MAC PDU and indicates on PDCCH DCI Format 1_0 and values of S, L,
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and  nPRB.
	<--
	MAC PDU (NxPDCP SDUs)

DCI: (DCI Format 1_0,  S, L,
[image: image78.wmf]MCS
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and  nPRB.)
	-
	-

	4
	At the reception of scheduling request the SS transmits UL Grant 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?
	-->
	(NxPDCP SDUs)
	1
	P


7.1.1.4.1.1.3.3
Specific message contents

[None].

7.1.1.4.1.2
DL-SCH Transport Block Size selection / DCI format 1_0 / 256QAM

7.1.1.4.1.2.1
Test Purpose (TP)

(1)

with { UE in RRC_CONNECTED state and mcs-Table is set as ‘qam256‘ }

ensure that {

  when { UE on PDCCH receives DCI format 1_0 indicating a resource block assignment correspondent to   physical resource blocks , Time domain resource assignment and a modulation and coding }

    then { UE decodes the received transport block of size correspondent as per Modulation Coding scheme, time domain resource allocation  and PRB's and forwards it to higher layers }

            }

7.1.1.4.1.2.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.212 clause 7.3.1.2.1, TS 38.214 clause 5.1.2.1, 5.1.2.2, 5.1.2.2.2, 5.1.3, 5.1.3.1 and 5.1.3.2. Unless otherwise stated these are Rel-15 requirements.
[TS 38.212, clause 7.3.1.2.1]

DCI format 1_0 is used for the scheduling of PDSCH in one DL cell. 

The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by C-RNTI:
-
Identifier for DCI formats – 1 bits

-
The value of this bit field is always set to 1, indicating a DL DCI format

-
Frequency domain resource assignment –
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 is the size of the initial bandwidth part in case DCI format 1_0 is monitored in the common search space

-
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 is the size of the active bandwidth part in case DCI format 1_0 is monitored in the UE specific search space and satisfying

-
the total number of different DCI sizes monitored per slot is no more than 4, and 

-
the total number of different DCI sizes with C-RNTI monitored per slot is no more than 3

-
Time domain resource assignment – X bits as defined in Subclause 5.1.2.1 of [6, TS38.214]

-
VRB-to-PRB mapping – 1 bit according to Table 7.3.1.1.2-33

-
Modulation and coding scheme – 5 bits as defined in Subclause 5.1.3 of [6, TS38.214]
-
New data indicator – 1 bit
-
Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2

-
HARQ process number – 4 bits
-
Downlink assignment index – 2 bits as defined in Subclause 9.1.3 of [5, TS38.213], as counter DAI

-
TPC command for scheduled PUCCH – [2] bits as defined in Subclause 7.2.1 of [5, TS38.213]
-
PUCCH resource indicator – 3 bits as defined in Subclause 9.2.3 of [5, TS38.213]

-
PDSCH-to-HARQ_feedback timing indicator – [3] bits as defined in Subclause x.x of [5, TS38.213] 
[TS 38.214, clause 5.1.2.1]

When the UE is scheduled to receive PDSCH by a DCI, the Time domain resource assignment field of the DCI provides a row index of a higher layer configured table pdsch-symbolAllocation, where the indexed row defines the slot offset K0, the start and length indicator SLIV, and the PDSCH mapping type to be assumed in the PDSCH reception.

Given the parameter values of the indexed row:

-
The slot allocated for the PDSCH is 
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, where n is the slot with the scheduling DCI, and K0 is based on the numerology of PDSCH, and
-
The starting symbol S relative to the start of the slot, and the number of consecutive symbols L counting from the symbol S allocated for the PDSCH are determined from the start and length indicator SLIV:
if 
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, and
-
The PDSCH mapping type is set to Type A or Type B as defined in sub-clause 7.4.1.1.2 of [4, TS 38.211] .
The UE shall consider the S and L combinations defined in table 5.1.2.1-1 as valid PDSCH allocations:

Table 5.1.2.1-1: Valid S and L combinations

	PDSCH mapping type
	Normal cyclic prefix
	Extended cyclic prefix

	
	S
	L
	S+L
	S
	L
	S+L

	Type A
	{0,1,2,3}
	{3,…,14}
	{3,…,14}
	{0,1,2,3}
	{3,…,12}
	{3,…,12}

	Type B
	{0,…,12}
	{2,4,7}
	{2,…,14}
	{0,…,10}
	{2,4,6}
	{2,…,12}


[38.214 clause 5.1.2.2]

The UE shall determine the resource block assignment in frequency domain using the resource allocation field in the detected PDCCH DCI. Two downlink resource allocation schemes, type 0 and type 1, are supported. The UE shall assume that when the scheduling grant is received with DCI format 1_0, then downlink resource allocation type 1 is used.

[38.214 clause 5.1.2.2.2]

In downlink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated localized or distributed virtual resource blocks within the active carrier bandwidth part of size 
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 PRBs except for the case when DCI format 1_0 is decoded in the common search space in CORESET 0 in which case the initial bandwidth part of size 
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A downlink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting virtual resource block (
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) and a length in terms of contiguously allocated resource blocks
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[TS 38.214, clause 5.1.3]

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

-
read the 5-bit modulation and coding scheme field (IMCS) in the DCI to determine the modulation order (Qm) and target code rate (R) based on the procedure defined in Subclause 5.1.3.1.

and second 

-
the UE shall use the number of layers (ʋ), the total number of allocated PRBs before rate matching (nPRB) to determine to the transport block size based on the procedure defined in Subclause 5.1.3.2.

The UE may skip decoding a transport block in an initial transmission if the effective channel code rate is higher than 0.95, where the effective channel code rate is defined as the number of downlink information bits (including CRC bits) divided by the number of physical channel bits on PDSCH. If the UE skips decoding, the physical layer indicates to higher layer that the transport block is not successfully decoded.

[TS 38.214, clause 5.1.3.1]

For the PDSCH assigned by a PDCCH with DCI format 1_0 or format 1_1 with CRC scrambled by C-RNTI, TC-RNTI, CS-RNTI, SI-RNTI, RA-RNTI, or P-RNTI, 

if the higher layer parameter MCS-Table-PDSCH is not set to '256QAM', and the PDSCH is scheduled with C-RNTI

-
the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.

else

-
the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel scheduled with C-RNTI and table 5.1.3.1-1 with other RNTI.

End

The UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel scheduled with other RNTIs than C-RNTI. The UE is not expected to decode a PDSCH scheduled with SI-RNTI and (Qm) > 2

…

Table 5.1.3.1-2: MCS index table 2 for PDSCH

	MCS Index
IMCS 
	Modulation Order
 Qm
	Target code Rate R x [1024]

	Spectral

efficiency

	0
	2
	120
	0.2344

	1
	2
	193
	0.3770

	2
	2
	308
	0.6016

	3
	2
	449
	0.8770

	4
	2
	602
	1.1758

	5
	4
	378
	1.4766

	6
	4
	434
	1.6953

	7
	4
	490
	1.9141

	8
	4
	553
	2.1602

	9
	4
	616
	2.4063

	10
	4
	658
	2.5703

	11
	6
	466
	2.7305

	12
	6
	517
	3.0293

	13
	6
	567
	3.3223

	14
	6
	616
	3.6094

	15
	6
	666
	3.9023

	16
	6
	719
	4.2129

	17
	6
	772
	4.5234

	18
	6
	822
	4.8164

	19
	6
	873
	5.1152

	20
	8
	682.5
	5.3320

	21
	8
	711
	5.5547

	22
	8
	754
	5.8906

	23
	8
	797
	6.2266

	24
	8
	841
	6.5703

	25
	8
	885
	6.9141

	26
	8
	916.5
	7.1602

	27
	8
	948
	7.4063

	28
	2
	reserved

	29
	4
	reserved

	30
	6
	reserved

	31
	8
	reserved


[TS 38.214, clause 5.1.3.2]

For the PDSCH assigned by a PDCCH with DCI format 1_0 or format 1_1 with CRC scrambled by C-RNTI, TC-RNTI, CS-RNTI, SI-RNTI, RA-RNTI, or P-RNTI, if the higher layer parameter MCS-Table-PDSCH is set to '256QAM' and 
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, or the higher layer parameter MCS-Table-PDSCH is not set to '256QAM' and 
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, the UE shall first determine the TBS as specified below:

1)
The UE shall first determine the number of REs (NRE) [image: image103.png]Nzg)



 within the slot. 

-
A UE first determines the number of REs allocated for PDSCH within a PRB (
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 is the number of subcarriers in a physical resource block, 
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 is the number of symbols of the PDSCH allocation within the slot, 
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 is the number of REs for DM-RS per PRB in the scheduled duration including the overhead of the DM-RS CDM groups indicated by DCI format 1_0/1_1, and 
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 is the overhead configured by higher layer parameter Xoh-PDSCH. If the Xoh-PDSCH is not configured (a value from 0, 6, 12, or 18), the Xoh-PDSCH is set to 0. 

-
A UE determines the total number of REs allocated for PDSCH (
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 by 
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, where nPRB is the total number of allocated PRBs for the UE. 
2)
Intermediate number of information bits (Ninfo) [image: image123.png]TBS:emp)



is obtained by 
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If 
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Use step 3 as the next step of the TBS determination

else

Use step 4 as the next step of the TBS determination

end

3)
When 
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, TBS is determined as follows
-
quantized intermediate number of information bits 
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-
use Table 5.1.3.2-2 find the closest TBS that is not less than 
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Table 5.1.3.2-2: TBS for 
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	Index
	TBS
	Index
	TBS
	Index
	TBS
	Index
	TBS

	1
	24
	31
	336
	61
	1288
	91
	3624

	2
	32
	32
	352
	62
	1320
	92
	3752

	3
	40
	33
	368
	63
	1352
	93
	3824

	4
	48
	34
	384
	64
	1416
	
	

	5
	56
	35
	408
	65
	1480
	
	

	6
	64
	36
	432
	66
	1544
	
	

	7
	72
	37
	456
	67
	1608
	
	

	8
	80
	38
	480
	68
	1672
	
	

	9
	88
	39
	504
	69
	1736
	
	

	10
	96
	40
	528
	70
	1800
	
	

	11
	104
	41
	552
	71
	1864
	
	

	12
	112
	42
	576
	72
	1928
	
	

	13
	120
	43
	608
	73
	2024
	
	

	14
	128
	44
	640
	74
	2088
	
	

	15
	136
	45
	672
	75
	2152
	
	

	16
	144
	46
	704
	76
	2216
	
	

	17
	152
	47
	736
	77
	2280
	
	

	18
	160
	48
	768
	78
	2408
	
	

	19
	168
	49
	808
	79
	2472
	
	

	20
	176
	50
	848
	80
	2536
	
	

	21
	184
	51
	888
	81
	2600
	
	

	22
	192
	52
	928
	82
	2664
	
	

	23
	208
	53
	984
	83
	2728
	
	

	24
	224
	54
	1032
	84
	2792
	
	

	25
	240
	55
	1064
	85
	2856
	
	

	26
	256
	56
	1128
	86
	2976
	
	

	27
	272
	57
	1160
	87
	3104
	
	

	28
	288
	58
	1192
	88
	3240
	
	

	29
	304
	59
	1224
	89
	3368
	
	

	30
	320
	60
	1256
	90
	3496
	
	


4)
When 
[image: image133.wmf]3824

inf

>

o

N

, TBS is determined as follows.
-
quantized intermediate number of information bits 
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end

end
7.1.1.4.1.2.3
Test description

7.1.1.4.1.2.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.1.1.0 except set  the NR Cell bandwidth and applicable BWP to maximum for the NR Band under test as specified in Table 5.3.5-1 in 38.101-1[x1]/38.101/2[x2] (to enable testing of nPRB up to maximum value).
7.1.1.4.1.2.3.2
Test procedure sequence

Table 7.1.1.4.1.2.3.2-1: Maximum TBS for different UE categories

	

	

	
	

	UE Category


	Maximum number of bits of a UL-SCH transport block received within a TTI

	TS 38.306[x3] clause 4.1.2 require UE without ue-CategoryDL and ue-CategoryUL, to support Max TBS achievable based on max bandwidth of the Band under test. 


Table 7.1.1.4.1.2.3.2-2: Number of downlink PDCP SDUs and PDCP SDU size used as test data

	

	
	



	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	






	TBS 

[bits]
	Number of PDCP SDUs
	PDCP SDU size

[bits]

(Note 1)

	132 ≤ TBS ≤12128 note 2
	1
	8*FLOOR((TBS – 128)/8)

	12129 ≤ TBS ≤24200
	2
	8*FLOOR((TBS – 200)/16))

	24201 ≤ TBS ≤ 36272
	3
	8*FLOOR((TBS – 272)/24))

	36273 ≤ TBS ≤48344
	4
	8*FLOOR((TBS – 344)/32))

	48345≤ TBS ≤60416
	5
	8*FLOOR((TBS – 416)/40))

	60417 ≤ TBS ≤ 72488
	6
	8*FLOOR((TBS –488)/48))

	72489 ≤ TBS ≤84560
	7
	8*FLOOR((TBS – 560)/56)

	84561 ≤ TBS ≤96632
	8
	8*FLOOR((TBS –632)/64))

	96633< TBS ≤108704
	9
	8*FLOOR((TBS –704)/72))

	10705 ≤ TBS ≤120776
	10
	8*FLOOR((TBS – 776)/80))

	120777≤ TBS ≤132848
	11
	8*FLOOR((TBS –848)/88))

	132849 ≤ TBS ≤ 144920
	12
	8*FLOOR((TBS – 920)/96))

	TBS> 144920
	13
	8*FLOOR((TBS – 992)/112))

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

PDCP header size is 24 bits for the RLC AM and 18-bit SN case;
AMD PDU header size is 24 bits with 18 bit SN; 


                 MAC header size for AMD PDU = 16 or 24 bits depending on L=8 or 16 bits. Worst case 24 is taken.


Size of Timing Advance MAC CE with header is 16 bits (if no Timing Advance and/or RLC status needs to be sent, padding will occur instead).

                 RLC Status PDU size = 24 bits with 1 ACK_SN, With a MAC header of 16 bits.

This gives: 

PDCP SDU size = 8*FLOOR((TBS – N*24- N*24 – N*24 -56 )/(8*N)) bits.


Note 2:
According to the final PDCP SDU size formula in Note 1, the smallest TBS that can be tested is 136 bits.


Table 7.1.1.4.1.2.3.2-3: Specific Parameters
	Parameter
	Value
	Comments

	PDSCH mappingType
	typeA
	

	starting symbol S
	0 0r 3 to avoid clash with PDCCH symbols
	

	number of consecutive symbols L
	3..14-S]
	

	k0
	0 or 1 (if S=0)
	

	number of layers (ʋ)
	1
	

	mcs-Table
	qam256
	

	xoh-PDSCH
	Not Present
	Results in value 0(xoh0)

	dmrs-AdditionalPosition
	pos0
	Results in 1 DMRS symbol per two carrier ([image: image146.png]


)for Duration in symbols >=3 (38.211 table 7.4.1.1.2-3)


Table 7.1.1.4.1.2.3.2-4: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S 
	Message
	
	

	-
	EXCEPTION: Steps 1 to 5 are repeated for allowed values of 
[image: image147.wmf]PRB
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 1 to 
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DL,

RB
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 in BWP, time domain resource length L from 3 to 14-S and 
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 from 0 to 27.
	-
	-
	-
	-

	1
	The SS calculates or looks up TBS in TS 38.214 [15] clause 5.3.1 based on the value of S, L,
[image: image150.wmf]MCS

I

and  nPRB.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 2 to 5 are performed if TBS is less than or equal to UE capability "Maximum number of DL-SCH transport block bits received within a TTI" as specified in Table 7.1.1.4.1.2.3.2-1 and larger than or equal to 132 bits as specified in Table 7.1.1.4.1.2.3.2-2.
	-
	-
	-
	-

	2
	The SS creates one or more PDCP SDUs, depending on TBS, in accordance with Table 7.1.1.4.1.2.3.2-2.
	-
	-
	-
	-

	3
	The SS transmits the PDCP SDUs concatenated into a MAC PDU and indicates on PDCCH DCI Format 1_0 and values of S, L,
[image: image151.wmf]MCS
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and  nPRB.
	<--
	MAC PDU (NxPDCP SDUs)

DCI: (DCI Format 1_0,  S, L,
[image: image152.wmf]MCS

I

and  nPRB.)
	-
	-

	4
	At the reception of scheduling request the SS transmits UL Grant 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?
	-->
	(NxPDCP SDUs)
	1
	P


7.1.1.4.1.2.3.3
Specific message contents

[None].

7.1.1.4.1.3
DL-SCH transport block size selection / DCI format 1_1 / RA type 0/RA Type 1 / 2 Codewords enabled

7.1.1.4.1.3.1
Test Purpose (TP)

(1)

with { UE in  RRC_CONNECTED state and maxNrofCodeWordsScheduledByDCI set to 'n2' }

ensure that {

  when { UE on PDCCH receives DCI format 1_1 indicating resource allocation type 0  a resource block assignment correspondent to   physical resource blocks , Time domain resource assignment and a modulation and coding }

    then { UE decodes the received transport block of size correspondent as per Modulation Coding scheme, time domain resource allocation  and PRB's and forwards it to higher layers }

            }

(2)

with { UE in  RRC_CONNECTED state and maxNrofCodeWordsScheduledByDCI set to 'n2' }

ensure that {

  when { UE on PDCCH receives DCI format 1_1 indicating resource allocation type 1  a resource block assignment correspondent to   physical resource blocks , Time domain resource assignment and a modulation and coding }

    then { UE decodes the received transport block of size correspondent as per Modulation Coding scheme, time domain resource allocation  and PRB's and forwards it to higher layers }

            }

7.1.1.4.1.3.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.212 clause 7.3.1.2.2, TS 38.214 clause 5.1.2.1, 5.1.2.2.1, 5.1.2.2.2, 5.1.3, 5.1.3.1 and 5.1.3.2. Unless otherwise stated these are Rel-15 requirements.
[TS 38.212, clause 7.3.1.2.2]

DCI format 1_1 is used for the scheduling of PDSCH in one cell. 

The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by C-RNTI:
-
Carrier indicator – 0 or 3 bits as defined in Subclause x.x of [5, TS38.213].
-
Identifier for DCI formats – 1 bits

-
The value of this bit field is always set to 1, indicating a DL DCI format

-
Bandwidth part indicator – 0, 1 or 2 bits as defined in Table 7.3.1.1.2-1. The bitwidth for this field is determined as 
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 if the higher layer parameter BandwidthPart-Config configures up to 3 bandwidth parts and the initial bandwidth part is not included in higher layer parameter BandwidthPart-Config;

-
otherwise 
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 is the number of configured bandwidth parts according to higher layer parameter BandwidthPart-Config.
-
Frequency domain resource assignment – number of bits determined by the following, where 
[image: image157.wmf]BWP
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 is the size of the active bandwidth part:

-
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 bits if only resource allocation type 0 is configured, where 
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 is defined in Subclause 5.1.2.2.1 of [6, TS38.214], 

-
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 bits if both resource allocation type 0 and 1 are configured.

-
If both resource allocation type 0 and 1 are configured, the MSB bit is used to indicate resource allocation type 0 or resource allocation type 1, where the bit value of 0 indicates resource allocation type 0 and the bit value of 1 indicates resource allocation type 1. 
-
For resource allocation type 0, the
[image: image162.wmf]RBG
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 LSBs provide the resource allocation as defined in Subclause 5.1.2.2.1 of [6, TS38.214].

-
For resource allocation type 1, the 
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 LSBs provide the resource allocation as defined in Subclause 5.1.2.2.2 of [6, TS38.214]

-
Time domain resource assignment – 0, 1, 2, 3, or 4 bits as defined in Subclause 5.1.2.1 of [6, TS38.214]. The bitwidth for this field is determined as 
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bits, where I is the number of entries in the higher layer parameter pusch-AllocationList.

-
VRB-to-PRB mapping – 0 or 1 bit

-
0 bit if only resource allocation type 0 is configured;

-
1 bit according to Table 7.3.1.1.2-33 otherwise, only applicable to resource allocation type 1, as defined in Subclause xxx of [4, TS38.211].

-
PRB bundling size indicator – 0 bit if the higher layer parameter PRB_bundling is not configured or is set to ‘static’, or 1 bit if the higher layer parameter PRB_bundling is set to ‘dynamic’, according to Subclause 5.1.2.3 of [6, TS38.214].

-
Rate matching indicator – 0, 1, or 2 bits according to higher layer parameter rate-match-PDSCH-resource-set.

-
ZP CSI-RS trigger – 0, 1, or 2 bits as defined in Subclause x.x of [6, TS38.214]. The bitwidth for this field is determined as  
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 is the number of ZP CSI-RS resource sets in the higher layer parameter [ZP-CSI-RS-ResourceConfigList].

For transport block 1: 
-
Modulation and coding scheme – 5 bits as defined in Subclause x.x of [6, TS38.214]
-
New data indicator – 1 bit
-
Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
For transport block 2 (only present if Number-MCS-HARQ-DL-DCI equals 2

-
Modulation and coding scheme – 5 bits as defined in Subclause x.x of [6, TS38.214]
-
New data indicator – 1 bit
-
Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-
HARQ process number – 4 bits
-
Downlink assignment index – number of bits as defined in the following

-
4 bits if more than one serving cell are configured in the DL and the higher layer parameter HARQ-ACK-codebook=dynamic, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI;

-
2 bits if only one serving cell is configured in the DL and the higher layer parameter HARQ-ACK-codebook=dynamic, where the 2 bits are the counter DAI;

-
0 bits otherwise.

-
TPC command for scheduled PUCCH – 2 bits as defined in Subclause x.x of [5, TS38.213]
-
PUCCH resource indicator – 3 bits as defined in Subclause 9.2.3 of [5, TS38.213]

-
PDSCH-to-HARQ_feedback timing indicator – 3 bits as defined in Subclause 9.2.3 of [5, TS38.213]

-
Antenna port(s) – 4, 5, or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4, where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively.

-
Transmission configuration indication – 0 bit if higher layer parameter tci-PresentInDCI is not enabled; otherwise 3 bits as defined in Subclause x.x of [6, TS38.214].

-
SRS request – 2 bits as defined by Table 7.3.1.1.2-24 for UEs not configured with SUL in the cell; 3 bits for UEs configured SUL in the cell where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second and third bits are defined by Table 7.3.1.1.2-24.

-
CBG transmission information (CBGTI) – 0, 2, 4, 6, or 8 bits as defined in Subclause x.x of [6, TS38.214], determined by higher layer parameter maxCodeBlockGroupsPerTransportBlock for the PDSCH.
-
CBG flushing out information (CBGFI) – 0 or 1 bit as defined in Subclause x.x of [6, TS38.214], determined by higher layer parameter codeBlockGroupFlushIndicator.
-
DMRS sequence initialization – 1 bit for 
[image: image167.wmf]SCID

n

 selection defined in Subclause 7.4.1.1.1 of [4, TS38.211].

[TS 38.214, clause 5.1.2.1]

When the UE is scheduled to receive PDSCH by a DCI, the Time domain resource assignment field of the DCI provides a row index of a higher layer configured table pdsch-symbolAllocation, where the indexed row defines the slot offset K0, the start and length indicator SLIV, and the PDSCH mapping type to be assumed in the PDSCH reception.

Given the parameter values of the indexed row:

-
The slot allocated for the PDSCH is 
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, where n is the slot with the scheduling DCI, and K0 is based on the numerology of PDSCH, and

-
The starting symbol S relative to the start of the slot, and the number of consecutive symbols L counting from the symbol S allocated for the PDSCH are determined from the start and length indicator SLIV:

if 
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, and
-
The PDSCH mapping type is set to Type A or Type B as defined in sub-clause 7.4.1.1.2 of [4, TS 38.211] .

The UE shall consider the S and L combinations defined in table 5.1.2.1-1 as valid PDSCH allocations:

Table 5.1.2.1-1: Valid S and L combinations

	PDSCH mapping type
	Normal cyclic prefix
	Extended cyclic prefix

	
	S
	L
	S+L
	S
	L
	S+L

	Type A
	{0,1,2,3}
	{3,…,14}
	{3,…,14}
	{0,1,2,3}
	{3,…,12}
	{3,…,12}

	Type B
	{0,…,12}
	{2,4,7}
	{2,…,14}
	{0,…,10}
	{2,4,6}
	{2,…,12}


[TS 38.214, clause 5.1.2.2.1]

In downlink resource allocation of type 0, the resource block assignment information includes a bitmap indicating the Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive virtual resource blocks defined by higher layer parameter rbg-Size configured for PDSCH and the size of the carrier bandwidth part as defined in Table 5.1.2.2.1-1.

Table 5.1.2.2.1-1: Nominal RBG size P

	Bandwidth Part Size
	Configuration 1
	Configuration 2

	1 – 36
	2
	4

	37 – 72
	4
	8

	73 – 144
	8
	16

	145 – 275
	16
	16


The total number of RBGs (
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) for a downlink carrier bandwidth part i of size 
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the size of the first RBG is 
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the size of last RBG is
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 and P otherwise,

-
the size of all other RBGs is P.

The bitmap is of size 
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bits with one bitmap bit per RBG such that each RBG is addressable. The RBGs shall be indexed in the order of increasing frequency and starting at the lowest frequency of the carrier bandwidth part. The order of RBG bitmap is such that RBG 0 to RBG
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 are mapped from MSB to LSB. The RBG is allocated to the UE if the corresponding bit value in the bitmap is 1, the RBG is not allocated to the UE otherwise.

[TS 38.214, clause 5.1.2.2.2]

In downlink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated localized or distributed virtual resource blocks within the active carrier bandwidth part of size 
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 PRBs except for the case when DCI format 1_0 is decoded in the common search space in CORESET 0 in which case the initial bandwidth part of size 
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A downlink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting virtual resource block (
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) and a length in terms of contiguously allocated resource blocks
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[TS 38.214, clause 5.1.3]

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

-
read the 5-bit modulation and coding scheme field (IMCS) in the DCI to determine the modulation order (Qm) and target code rate (R) based on the procedure defined in Subclause 5.1.3.1.

and second 

-
the UE shall use the number of layers (ʋ), the total number of allocated PRBs before rate matching (nPRB) to determine to the transport block size based on the procedure defined in Subclause 5.1.3.2.

The UE may skip decoding a transport block in an initial transmission if the effective channel code rate is higher than 0.95, where the effective channel code rate is defined as the number of downlink information bits (including CRC bits) divided by the number of physical channel bits on PDSCH. If the UE skips decoding, the physical layer indicates to higher layer that the transport block is not successfully decoded.

[TS 38.214, clause 5.1.3.1]

For the PDSCH assigned by a PDCCH with DCI format 1_0 or format 1_1 with CRC scrambled by C-RNTI, TC-RNTI, CS-RNTI, SI-RNTI, RA-RNTI, or P-RNTI, 

if the higher layer parameter MCS-Table-PDSCH is not set to '256QAM', and the PDSCH is scheduled with C-RNTI

-
the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.

else

-
the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel scheduled with C-RNTI and table 5.1.3.1-1 with other RNTI.

End

The UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel scheduled with other RNTIs than C-RNTI. The UE is not expected to decode a PDSCH scheduled with SI-RNTI and (Qm) > 2

Table 5.1.3.1-1: MCS index table 1 for PDSCH

	MCS Index
IMCS
	Modulation Order
 Qm
	Target code Rate R x [1024]

	Spectral

efficiency

	0
	2
	120
	0.2344

	1
	2
	157
	0.3066

	2
	2
	193
	0.3770

	3
	2
	251
	0.4902

	4
	2
	308
	0.6016

	5
	2
	379
	0.7402

	6
	2
	449
	0.8770

	7
	2
	526
	1.0273

	8
	2
	602
	1.1758

	9
	2
	679
	1.3262

	10
	4
	340
	1.3281

	11
	4
	378
	1.4766

	12
	4
	434
	1.6953

	13
	4
	490
	1.9141

	14
	4
	553
	2.1602

	15
	4
	616
	2.4063

	16
	4
	658
	2.5703

	17
	6
	438
	2.5664

	18
	6
	466
	2.7305

	19
	6
	517
	3.0293

	20
	6
	567
	3.3223

	21
	6
	616
	3.6094

	22
	6
	666
	3.9023

	23
	6
	719
	4.2129

	24
	6
	772
	4.5234

	25
	6
	822
	4.8164

	26
	6
	873
	5.1152

	27
	6
	910
	5.3320

	28
	6
	948
	5.5547

	29
	2
	reserved

	30
	4
	reserved

	31
	6
	reserved


[TS 38.214, clause 5.1.3.2]

For the PDSCH assigned by a PDCCH with DCI format 1_0 or format 1_1 with CRC scrambled by C-RNTI, TC-RNTI, CS-RNTI, SI-RNTI, RA-RNTI, or P-RNTI, if the higher layer parameter MCS-Table-PDSCH is set to '256QAM' and 
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, or the higher layer parameter MCS-Table-PDSCH is not set to '256QAM' and 
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, the UE shall first determine the TBS as specified below:

1)
The UE shall first determine the number of REs (NRE) [image: image197.png]Nzg)



 within the slot. 

-
A UE first determines the number of REs allocated for PDSCH within a PRB (
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 is the number of subcarriers in a physical resource block, 
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 is the number of symbols of the PDSCH allocation within the slot, 
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 is the number of REs for DM-RS per PRB in the scheduled duration including the overhead of the DM-RS CDM groups indicated by DCI format 1_0/1_1, and 
[image: image207.wmf]PRB

oh

N

 [image: image209.png]


 is the overhead configured by higher layer parameter Xoh-PDSCH. If the Xoh-PDSCH is not configured (a value from 0, 6, 12, or 18), the Xoh-PDSCH is set to 0. 

-
A UE determines the total number of REs allocated for PDSCH (
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, where nPRB is the total number of allocated PRBs for the UE. 
2)
Intermediate number of information bits (Ninfo) [image: image217.png]TBS:emp)



is obtained by 
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.
If 
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Use step 3 as the next step of the TBS determination

else

Use step 4 as the next step of the TBS determination

end

3)
When 
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, TBS is determined as follows
-
quantized intermediate number of information bits 
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-
use Table 5.1.3.2-2 find the closest TBS that is not less than 
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Table 5.1.3.2-2: TBS for 
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	Index
	TBS
	Index
	TBS
	Index
	TBS
	Index
	TBS

	1
	24
	31
	336
	61
	1288
	91
	3624

	2
	32
	32
	352
	62
	1320
	92
	3752

	3
	40
	33
	368
	63
	1352
	93
	3824

	4
	48
	34
	384
	64
	1416
	
	

	5
	56
	35
	408
	65
	1480
	
	

	6
	64
	36
	432
	66
	1544
	
	

	7
	72
	37
	456
	67
	1608
	
	

	8
	80
	38
	480
	68
	1672
	
	

	9
	88
	39
	504
	69
	1736
	
	

	10
	96
	40
	528
	70
	1800
	
	

	11
	104
	41
	552
	71
	1864
	
	

	12
	112
	42
	576
	72
	1928
	
	

	13
	120
	43
	608
	73
	2024
	
	

	14
	128
	44
	640
	74
	2088
	
	

	15
	136
	45
	672
	75
	2152
	
	

	16
	144
	46
	704
	76
	2216
	
	

	17
	152
	47
	736
	77
	2280
	
	

	18
	160
	48
	768
	78
	2408
	
	

	19
	168
	49
	808
	79
	2472
	
	

	20
	176
	50
	848
	80
	2536
	
	

	21
	184
	51
	888
	81
	2600
	
	

	22
	192
	52
	928
	82
	2664
	
	

	23
	208
	53
	984
	83
	2728
	
	

	24
	224
	54
	1032
	84
	2792
	
	

	25
	240
	55
	1064
	85
	2856
	
	

	26
	256
	56
	1128
	86
	2976
	
	

	27
	272
	57
	1160
	87
	3104
	
	

	28
	288
	58
	1192
	88
	3240
	
	

	29
	304
	59
	1224
	89
	3368
	
	

	30
	320
	60
	1256
	90
	3496
	
	


4)
When 
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end

end

7.1.1.4.1.3.3
Test description

7.1.1.4.1.3.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.1.1.0 except set  the NR Cell bandwidth and applicable BWP to maximum for the NR Band under test as specified in Table 5.3.5-1 in TS 38.101-1[x1] / TS 38.101-2 [x2] (to enable testing of nPRB up to maximum value).
7.1.1.4.1.3.3.2
Test procedure sequence

Table 7.1.1.4.1.3.3.2-1: Maximum TBS for different UE categories

	

	

	
	

	UE Category


	Maximum number of bits of a UL-SCH transport block received within a TTI

	TS 38.306[x3] clause 4.1.2 require UE without ue-CategoryDL and ue-CategoryUL, to support Max TBS achievable based on max bandwidth of the Band under test. 


Table 7.1.1.4.1.3.3.2-2: Number of downlink PDCP SDUs and PDCP SDU size used as test data

	

	
	



	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	







	TBS 

[bits]
	Number of PDCP SDUs
	PDCP SDU size

[bits]

(Note 1)

	192 ≤ TBS ≤12184 note 2
	1
	8*FLOOR((TBS – 184)/8)

	12185≤ TBS ≤24256
	2
	8*FLOOR((TBS – 256)/16))

	24257≤ TBS ≤ 36328
	3
	8*FLOOR((TBS – 328)/24))

	36329 ≤ TBS ≤48400
	4
	8*FLOOR((TBS –400)/32))

	48401≤ TBS ≤60472
	5
	8*FLOOR((TBS – 472)/40))

	60473 ≤ TBS ≤ 72544
	6
	8*FLOOR((TBS – 544)/48))

	72545≤ TBS ≤84616
	7
	8*FLOOR((TBS – 616)/56)

	84617 ≤ TBS ≤96688
	8
	8*FLOOR((TBS – 688)/64))

	96689< TBS ≤108760
	9
	8*FLOOR((TBS – 760)/72))

	108761 ≤ TBS ≤120832
	10
	8*FLOOR((TBS –832)/80))

	120833≤ TBS ≤132904
	11
	8*FLOOR((TBS – 904)/88))

	132905 ≤ TBS ≤ 144976
	12
	8*FLOOR((TBS – 976)/96))

	TBS> 144976
	13
	8*FLOOR((TBS – 1048)/112))

	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 = (TBS – N*PDCP header size – N*AMD PDU header size  - N*MAC header size – Size of Timing Advance – RLC Status PDU size- MAC header for RLC Status PDU – 32 bit Additional RLC header with SO if one RLC SDU gets split in 2 TBS and 24 bit MAC header for this additional PDU) / N, where

PDCP header size is 24 bits for the RLC AM and 18-bit SN case;
AMD PDU header size is 24 bits with 18 bit SN; 


                 MAC header size for AMD PDU = 16 or 24 bits depending on L=8 or 16 bits. Worst case 24 is taken.


Size of Timing Advance MAC CE with header is 16 bits (if no Timing Advance and/or RLC status needs to be sent, padding will occur instead).

                  IF RLC SDU does not get split the 32 bits additional padding gets added instead

                 RLC Status PDU size = 24 bits with 1 ACK_SN, With a MAC header of 16 bits.

This gives: 

PDCP SDU size = 8*FLOOR((TBS – N*24- N*24– N*24 -112 )/(8*N)) bits.


Note 2:
According to the final PDCP SDU size formula in Note 1, the smallest TBS that can be tested is 192 bits.


Table 7.1.1.4.1.3.3.2-2A: Bandwidth part Dependent Parameters for Resource allocation 0 with start of BWP assumed as 0
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	Nominal RBG size P (Configuration1)
	Size of last RBG
	Allowed 
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Values

	11
	2
	1
	All 1…11

	18
	2
	2
	2,4,6,8,10,12,16,18

	24
	2
	2
	2,4,6,8,10,12,16,18,20,22,24

	25
	2
	1
	All 1…25

	31
	2
	1
	All 1…31

	32
	2
	2
	2,4,6,8,10,12,16,18,20,22,24,26,28,30,32

	38
	4
	2
	2,4,6,8,10,12,16,18,20,22,24,26,28,30,32,34,36,38

	51
	4
	3
	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
	4
	4
	4,8,12,16,20,24,28,32,36,40,44,48,52

	65
	4
	1
	1,4,5,8,9,12,13,16,17,20,21,24,25,28,29,32,33,36,37,40,41,44,45,48,49, 52,53,56,57,60,61,64,65

	66
	4
	2
	2,4,6,8,10,12,16,18,20,22,24,26,28,30,32,34,36,38,40,42,44,46,48,50,52, 54,56,58,60,62,64,66

	79
	8
	7
	7,8,15,16,23,24,31,32,39,40,47,48,55,56,63,64,71,72,79

	106
	8
	2
	2,8,10,16,18,24,26,32,34,40,42,48,50,56,58,64,66,72,74,80,82,88,90,96, 92,104,106

	107
	8
	3
	3,8,11,16,19,24,27,32,35,40,43,48,51,56,59,64,67,72,75,80,83,88,91,96, 99,104,107

	132
	8
	4
	4,8,12,16,20,24,28,32,36,40,44,48,52,56,60,64,68,72,76,80,84,88,92,96, 100,104, 108,112,116,120,124,128,132

	133
	8
	5
	5,8,13,16,21,24,29,32,37,40,45,48,53,56,61,64,69,72,77,80,85,88,93,96, 101,104, 109,112,117,120,125,128,133

	135
	8
	7
	7,8,15,16,23,24,31,32,39,40,47,48,55,56,63,64,71,72,79,80,87,88,95,96, 103,104, 111,112,119,120,127,128,135

	216
	16
	8
	8,16,24,32,40,48,56,64,72,80,88,96,104,112,120,128,136,144,152,160, 168, 176,184,192,200,208,216

	217
	16
	9
	9,16,25,32,41,48,57,64,73,80,89,96,105,112,121,128,137,144,153,160, 169,176,185,192,201,208,217

	264
	16
	8
	8,16,24,32,40,48,56,64,72,80,88,96,104,112,120,128,136,144,160,168, 176,184,192,200,208,216,224,232,240,248,256,264

	270
	16
	14
	14,16,30,32,46,44,62,64,78,80,94,96,110,112, 126,128,142,144,158, 160,174, 176,190,192, 206,208,222,224,238,240, 254,256,270

	273
	16
	1
	1,16,17,32,33,48,49,64,65,80,81,96,97,112,113,128,129,144,145,160, 161,176,171, 192,193, 208,209, 224,225,240,241,256,257,272,273


Table 7.1.1.4.1.3.3.2-3: Specific Parameter

	Parameter
	Value
	

	PDSCH mappingType
	typeA
	

	starting symbol S
	0 0r 3 to avoid clash with PDCCH symbols
	

	number of consecutive symbols L
	3..14-S
	

	k0
	0 or 1 (if S=0)
	

	number of layers (ʋ)
	1
	

	mcs-Table
	qam64
	

	xoh-PDSCH
	Not present
	Results in value 0(xoh0)

	dmrs-AdditionalPosition
	pos0
	Results in 1 DMRS symbol per two carrier ([image: image243.png]


)for Duration in symbols >=3 (38.211 table 7.4.1.1.2-3)

	resourceAllocation
	dynamicSwitch
	

	maxNrofCodeWordsScheduledByDCI
	n2 
	both codewords enabled

	rbg-Size
	Not present 
	configuration 1 applicable

	NstartBWP
	0
	


Table 7.1.1.4.1.3.3.2-4: 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  7.1.1.4.1.3.3.2-2A in BWP, time domain resource length L 3 to 14-S and 
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 from 0 to 28.
	-
	-

	-
	-

	1
	SS calculates or looks up TBS in TS 38.214 [15] based on the value of S, L,
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and  nPRB.

The SS uses the same 
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and  TBS for both transport blocks:
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= 
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=
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TBS 1=  TBS 2=  TBS
	-
	-
	-
	-

	-
	EXCEPTION: Steps 2 to 5 are performed if  TBS1 + TBS2 is less than or equal to UE capability "Maximum number of DL-SCH transport block bits received within a TTI" as specified in Table 7.1.1.4.1.3.3.2-1 and larger than or equal to 192 bits as specified in Table 7.1.1.4.1.3.3.2-2.
	-
	-
	-
	-

	2
	SS creates one or more PDCP SDUs for transport block 1 and 2 depending on TBS1, and  TBS2 in accordance with  Table 7.1.1.4.1.3.3.2-2.
	-
	-
	-
	-

	3
	SS transmits the PDCP SDUs concatenated into a MAC PDU and indicates on PDCCH DCI Format 1_1 resource allocation 0 and values of S, L, 
[image: image251.wmf]MCS#1
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, 
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 and  nPRB.
	<--
	Transport block 1:

MAC PDU 

Transport block 2:

MAC PDU 

DCI: (DCI Format 1_1,  S, L,
[image: image253.wmf]MCS#1

I

, 
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 and  nPRB.)
	-
	-

	4
	At the reception of scheduling request the SS transmits UL Grant 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?
	-->
	(NxPDCP SDUs)
	1
	P

	-
	EXCEPTION: Steps 6 to 10 are repeated for allowed values of 
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 1 to 
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 in BWP, time domain resource length L 3 to 14-S and 
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 from 0 to 28.
	-
	-
	-
	-

	6
	SS calculates or looks up TBS in TS 38.214 [15] based on the value of S, L,
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and  nPRB.

The SS uses the same 
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and  TBS for both transport blocks:
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= 
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=
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TBS 1=  TBS 2=  TBS
	-
	-
	-
	-

	-
	EXCEPTION: Steps 7 to 10 are performed if  TBS1 + TBS2 is less than or equal to UE capability "Maximum number of DL-SCH transport block bits received within a TTI" as specified in Table 7.1.1.4.1.3.3.2-1 and larger than or equal to 192 bits as specified in Table 7.1.1.4.1.3.3.2-2.
	-
	-
	-
	-

	7
	SS creates one or more PDCP SDUs for transport block 1 and 2 depending on TBS1, and  TBS2 in accordance with  Table 7.1.1.4.1.3.3.2-2.
	-
	-
	-
	-

	8
	SS transmits the PDCP SDUs concatenated into a MAC PDU and indicates on PDCCH DCI Format 1_1 resource allocation 1 and values of S, L, 
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, 
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 and  nPRB.
	<--
	Transport block 1:

MAC PDU 

Transport block 2:

MAC PDU 

DCI: (DCI Format 1_1,  S, L,
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, 
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 and  nPRB.)
	-
	-

	9
	At the reception of scheduling request the SS transmits UL Grant 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 3?
	-->
	(NxPDCP SDUs)
	2
	P


7.1.1.4.1.3.3.3
Specific message contents

[None].

7.1.1.4.1.4
DL-SCH transport block size selection / DCI format 1_1 / RA type 0/RA Type 1 / 2 Codewords enabled / 256QAM

7.1.1.4.1.4.1
Test Purpose (TP)

(1)

with { UE in  RRC_CONNECTED state,  maxNrofCodeWordsScheduledByDCI set to 'n2' and mcs-Table is set as ‘qam256‘ }

ensure that {

  when { UE on PDCCH receives DCI format 1_1 indicating resource allocation type 0  a resource block assignment correspondent to   physical resource blocks , Time domain resource assignment and a modulation and coding }

    then { UE decodes the received transport block of size correspondent as per Modulation Coding scheme, time domain resource allocation  and PRB's and forwards it to higher layers }

            }

(2)

with { UE in  RRC_CONNECTED state,  maxNrofCodeWordsScheduledByDCI set to 'n2' and mcs-Table is set as ‘qam256‘ }

ensure that {

  when { UE on PDCCH receives DCI format 1_1 indicating resource allocation type 1  a resource block assignment correspondent to   physical resource blocks , Time domain resource assignment and a modulation and coding }

    then { UE decodes the received transport block of size correspondent as per Modulation Coding scheme, time domain resource allocation  and PRB's and forwards it to higher layers }

            }

7.1.1.4.1.4.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.212 clause 7.3.1.2.2, TS 38.214 clauses 5.1.2.1, 5.1.2.2.1, 5.1.2.2.2, 5.1.3, 5.1.3.1 and 5.1.3.2. Unless otherwise stated these are Rel-15 requirements.
[TS 38.212, clause 7.3.1.2.2]

DCI format 1_1 is used for the scheduling of PDSCH in one cell. 

The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by C-RNTI:
-
Carrier indicator – 0 or 3 bits as defined in Subclause x.x of [5, TS38.213].
-
Identifier for DCI formats – 1 bits

-
The value of this bit field is always set to 1, indicating a DL DCI format

-
Bandwidth part indicator – 0, 1 or 2 bits as defined in Table 7.3.1.1.2-1. The bitwidth for this field is determined as 
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 if the higher layer parameter BandwidthPart-Config configures up to 3 bandwidth parts and the initial bandwidth part is not included in higher layer parameter BandwidthPart-Config;

-
otherwise 
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 is the number of configured bandwidth parts according to higher layer parameter BandwidthPart-Config.
-
Frequency domain resource assignment – number of bits determined by the following, where 
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 is the size of the active bandwidth part:

-
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 bits if only resource allocation type 0 is configured, where 
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 is defined in Subclause 5.1.2.2.1 of [6, TS38.214], 

-
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 bits if both resource allocation type 0 and 1 are configured.

-
If both resource allocation type 0 and 1 are configured, the MSB bit is used to indicate resource allocation type 0 or resource allocation type 1, where the bit value of 0 indicates resource allocation type 0 and the bit value of 1 indicates resource allocation type 1. 
-
For resource allocation type 0, the
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 LSBs provide the resource allocation as defined in Subclause 5.1.2.2.1 of [6, TS38.214].

-
For resource allocation type 1, the 
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 LSBs provide the resource allocation as defined in Subclause 5.1.2.2.2 of [6, TS38.214]

-
Time domain resource assignment – 0, 1, 2, 3, or 4 bits as defined in Subclause 5.1.2.1 of [6, TS38.214]. The bitwidth for this field is determined as 
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bits, where I is the number of entries in the higher layer parameter pusch-AllocationList.

-
VRB-to-PRB mapping – 0 or 1 bit

-
0 bit if only resource allocation type 0 is configured;

-
1 bit according to Table 7.3.1.1.2-33 otherwise, only applicable to resource allocation type 1, as defined in Subclause xxx of [4, TS38.211].

-
PRB bundling size indicator – 0 bit if the higher layer parameter PRB_bundling is not configured or is set to ‘static’, or 1 bit if the higher layer parameter PRB_bundling is set to ‘dynamic’, according to Subclause 5.1.2.3 of [6, TS38.214].

-
Rate matching indicator – 0, 1, or 2 bits according to higher layer parameter rate-match-PDSCH-resource-set.

-
ZP CSI-RS trigger – 0, 1, or 2 bits as defined in Subclause x.x of [6, TS38.214]. The bitwidth for this field is determined as  
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 is the number of ZP CSI-RS resource sets in the higher layer parameter [ZP-CSI-RS-ResourceConfigList].

For transport block 1: 
-
Modulation and coding scheme – 5 bits as defined in Subclause x.x of [6, TS38.214]
-
New data indicator – 1 bit
-
Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
For transport block 2 (only present if Number-MCS-HARQ-DL-DCI equals 2

-
Modulation and coding scheme – 5 bits as defined in Subclause x.x of [6, TS38.214]
-
New data indicator – 1 bit
-
Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-
HARQ process number – 4 bits
-
Downlink assignment index – number of bits as defined in the following

-
4 bits if more than one serving cell are configured in the DL and the higher layer parameter HARQ-ACK-codebook=dynamic, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI;

-
2 bits if only one serving cell is configured in the DL and the higher layer parameter HARQ-ACK-codebook=dynamic, where the 2 bits are the counter DAI;

-
0 bits otherwise.

-
TPC command for scheduled PUCCH – 2 bits as defined in Subclause x.x of [5, TS38.213]
-
PUCCH resource indicator – 3 bits as defined in Subclause 9.2.3 of [5, TS38.213]

-
PDSCH-to-HARQ_feedback timing indicator – 3 bits as defined in Subclause 9.2.3 of [5, TS38.213]

-
Antenna port(s) – 4, 5, or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4, where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively.

-
Transmission configuration indication – 0 bit if higher layer parameter tci-PresentInDCI is not enabled; otherwise 3 bits as defined in Subclause x.x of [6, TS38.214].

-
SRS request – 2 bits as defined by Table 7.3.1.1.2-24 for UEs not configured with SUL in the cell; 3 bits for UEs configured SUL in the cell where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second and third bits are defined by Table 7.3.1.1.2-24.

-
CBG transmission information (CBGTI) – 0, 2, 4, 6, or 8 bits as defined in Subclause x.x of [6, TS38.214], determined by higher layer parameter maxCodeBlockGroupsPerTransportBlock for the PDSCH.
-
CBG flushing out information (CBGFI) – 0 or 1 bit as defined in Subclause x.x of [6, TS38.214], determined by higher layer parameter codeBlockGroupFlushIndicator.
-
DMRS sequence initialization – 1 bit for 
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 selection defined in Subclause 7.4.1.1.1 of [4, TS38.211].

[TS 38.214, clause 5.1.2.1]

When the UE is scheduled to receive PDSCH by a DCI, the Time domain resource assignment field of the DCI provides a row index of a higher layer configured table pdsch-symbolAllocation, where the indexed row defines the slot offset K0, the start and length indicator SLIV, and the PDSCH mapping type to be assumed in the PDSCH reception.

Given the parameter values of the indexed row:

-
The slot allocated for the PDSCH is 
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, where n is the slot with the scheduling DCI, and K0 is based on the numerology of PDSCH, and

-
The starting symbol S relative to the start of the slot, and the number of consecutive symbols L counting from the symbol S allocated for the PDSCH are determined from the start and length indicator SLIV:

if 
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, and
-
The PDSCH mapping type is set to Type A or Type B as defined in sub-clause 7.4.1.1.2 of [4, TS 38.211] .

The UE shall consider the S and L combinations defined in table 5.1.2.1-1 as valid PDSCH allocations:

Table 5.1.2.1-1: Valid S and L combinations

	PDSCH mapping type
	Normal cyclic prefix
	Extended cyclic prefix

	
	S
	L
	S+L
	S
	L
	S+L

	Type A
	{0,1,2,3}
	{3,…,14}
	{3,…,14}
	{0,1,2,3}
	{3,…,12}
	{3,…,12}

	Type B
	{0,…,12}
	{2,4,7}
	{2,…,14}
	{0,…,10}
	{2,4,6}
	{2,…,12}


[TS 38.214, clause 5.1.2.2.1]

In downlink resource allocation of type 0, the resource block assignment information includes a bitmap indicating the Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive virtual resource blocks defined by higher layer parameter rbg-Size configured for PDSCH and the size of the carrier bandwidth part as defined in Table 5.1.2.2.1-1.

Table 5.1.2.2.1-1: Nominal RBG size P

	Bandwidth Part Size
	Configuration 1
	Configuration 2

	1 – 36
	2
	4

	37 – 72
	4
	8

	73 – 144
	8
	16

	145 – 275
	16
	16


The total number of RBGs (
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) for a downlink carrier bandwidth part i of size 
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the size of the first RBG is 
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 and P otherwise,

-
the size of all other RBGs is P.

The bitmap is of size 
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bits with one bitmap bit per RBG such that each RBG is addressable. The RBGs shall be indexed in the order of increasing frequency and starting at the lowest frequency of the carrier bandwidth part. The order of RBG bitmap is such that RBG 0 to RBG
[image: image294.wmf]1
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 are mapped from MSB to LSB. The RBG is allocated to the UE if the corresponding bit value in the bitmap is 1, the RBG is not allocated to the UE otherwise.

[TS 38.214, clause 5.1.2.2.2]

In downlink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated localized or distributed virtual resource blocks within the active carrier bandwidth part of size 
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 PRBs except for the case when DCI format 1_0 is decoded in the common search space in CORESET 0 in which case the initial bandwidth part of size 
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 shall be used.
A downlink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting virtual resource block (
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[TS 38.214, clause 5.1.3]

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

-
read the 5-bit modulation and coding scheme field (IMCS) in the DCI to determine the modulation order (Qm) and target code rate (R) based on the procedure defined in Subclause 5.1.3.1.

and second 

-
the UE shall use the number of layers (ʋ), the total number of allocated PRBs before rate matching (nPRB) to determine to the transport block size based on the procedure defined in Subclause 5.1.3.2.

The UE may skip decoding a transport block in an initial transmission if the effective channel code rate is higher than 0.95, where the effective channel code rate is defined as the number of downlink information bits (including CRC bits) divided by the number of physical channel bits on PDSCH. If the UE skips decoding, the physical layer indicates to higher layer that the transport block is not successfully decoded.

[TS 38.214, clause 5.1.3.1]

For the PDSCH assigned by a PDCCH with DCI format 1_0 or format 1_1 with CRC scrambled by C-RNTI, TC-RNTI, CS-RNTI, SI-RNTI, RA-RNTI, or P-RNTI, 

if the higher layer parameter MCS-Table-PDSCH is not set to '256QAM', and the PDSCH is scheduled with C-RNTI

-
the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.

else

-
the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel scheduled with C-RNTI and table 5.1.3.1-1 with other RNTI.

End

The UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel scheduled with other RNTIs than C-RNTI. The UE is not expected to decode a PDSCH scheduled with SI-RNTI and (Qm) > 2

…

Table 5.1.3.1-2: MCS index table 2 for PDSCH

	MCS Index
IMCS 
	Modulation Order
 Qm
	Target code Rate R x [1024]

	Spectral

efficiency

	0
	2
	120
	0.2344

	1
	2
	193
	0.3770

	2
	2
	308
	0.6016

	3
	2
	449
	0.8770

	4
	2
	602
	1.1758

	5
	4
	378
	1.4766

	6
	4
	434
	1.6953

	7
	4
	490
	1.9141

	8
	4
	553
	2.1602

	9
	4
	616
	2.4063

	10
	4
	658
	2.5703

	11
	6
	466
	2.7305

	12
	6
	517
	3.0293

	13
	6
	567
	3.3223

	14
	6
	616
	3.6094

	15
	6
	666
	3.9023

	16
	6
	719
	4.2129

	17
	6
	772
	4.5234

	18
	6
	822
	4.8164

	19
	6
	873
	5.1152

	20
	8
	682.5
	5.3320

	21
	8
	711
	5.5547

	22
	8
	754
	5.8906

	23
	8
	797
	6.2266

	24
	8
	841
	6.5703

	25
	8
	885
	6.9141

	26
	8
	916.5
	7.1602

	27
	8
	948
	7.4063

	28
	2
	reserved

	29
	4
	reserved

	30
	6
	reserved

	31
	8
	reserved


[TS 38.214, clause 5.1.3.2]

For the PDSCH assigned by a PDCCH with DCI format 1_0 or format 1_1 with CRC scrambled by C-RNTI, TC-RNTI, CS-RNTI, SI-RNTI, RA-RNTI, or P-RNTI, if the higher layer parameter MCS-Table-PDSCH is set to '256QAM' and 
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, or the higher layer parameter MCS-Table-PDSCH is not set to '256QAM' and 
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, the UE shall first determine the TBS as specified below:

1)
The UE shall first determine the number of REs (NRE) [image: image311.png]Nzg)



 within the slot. 

-
A UE first determines the number of REs allocated for PDSCH within a PRB (
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 is the number of subcarriers in a physical resource block, 
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 is the number of symbols of the PDSCH allocation within the slot, 
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 is the number of REs for DM-RS per PRB in the scheduled duration including the overhead of the DM-RS CDM groups indicated by DCI format 1_0/1_1, and 
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 is the overhead configured by higher layer parameter Xoh-PDSCH. If the Xoh-PDSCH is not configured (a value from 0, 6, 12, or 18), the Xoh-PDSCH is set to 0. 

-
A UE determines the total number of REs allocated for PDSCH (
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, where nPRB is the total number of allocated PRBs for the UE. 
2)
Intermediate number of information bits (Ninfo) [image: image331.png]TBS:emp)



is obtained by 
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If 
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Use step 3 as the next step of the TBS determination

else

Use step 4 as the next step of the TBS determination

end

3)
When 
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use Table 5.1.3.2-2 find the closest TBS that is not less than 
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Table 5.1.3.2-2: TBS for 
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	Index
	TBS
	Index
	TBS
	Index
	TBS
	Index
	TBS

	1
	24
	31
	336
	61
	1288
	91
	3624

	2
	32
	32
	352
	62
	1320
	92
	3752

	3
	40
	33
	368
	63
	1352
	93
	3824

	4
	48
	34
	384
	64
	1416
	
	

	5
	56
	35
	408
	65
	1480
	
	

	6
	64
	36
	432
	66
	1544
	
	

	7
	72
	37
	456
	67
	1608
	
	

	8
	80
	38
	480
	68
	1672
	
	

	9
	88
	39
	504
	69
	1736
	
	

	10
	96
	40
	528
	70
	1800
	
	

	11
	104
	41
	552
	71
	1864
	
	

	12
	112
	42
	576
	72
	1928
	
	

	13
	120
	43
	608
	73
	2024
	
	

	14
	128
	44
	640
	74
	2088
	
	

	15
	136
	45
	672
	75
	2152
	
	

	16
	144
	46
	704
	76
	2216
	
	

	17
	152
	47
	736
	77
	2280
	
	

	18
	160
	48
	768
	78
	2408
	
	

	19
	168
	49
	808
	79
	2472
	
	

	20
	176
	50
	848
	80
	2536
	
	

	21
	184
	51
	888
	81
	2600
	
	

	22
	192
	52
	928
	82
	2664
	
	

	23
	208
	53
	984
	83
	2728
	
	

	24
	224
	54
	1032
	84
	2792
	
	

	25
	240
	55
	1064
	85
	2856
	
	

	26
	256
	56
	1128
	86
	2976
	
	

	27
	272
	57
	1160
	87
	3104
	
	

	28
	288
	58
	1192
	88
	3240
	
	

	29
	304
	59
	1224
	89
	3368
	
	

	30
	320
	60
	1256
	90
	3496
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[image: image341.wmf]3824

inf

>

o

N

, TBS is determined as follows.
-
quantized intermediate number of information bits 
[image: image342.wmf]÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

-

´

=

n

o

n

o

N

round

N

2

24

2

,

3840

max

inf

'

inf

, where 
[image: image343.wmf](

)

ë

û

5

24

log

inf

2

-

-

=

o

N

n

and ties in the round function are broken towards the next largest integer.

-
if 
[image: image344.wmf]4

/

1

£

R



[image: image345.wmf]24

8

24

8

'

inf

-

ú

ú

ú

ù

ê

ê

ê

é

×

+

×

×

=

C

N

C

TBS

o

, where 
[image: image346.wmf]ú

ú

ú

ù

ê

ê

ê

é

+

=

3816

24

'

inf

o

N

C


else

if 
[image: image347.wmf]8424

'

inf

>

o

N



[image: image348.wmf]24

8

24

8

'

inf

-

ú

ú

ú

ù

ê

ê

ê

é

×

+

×

×

=

C

N

C

TBS

o

 where 
[image: image349.wmf]ú

ú

ú

ù

ê

ê

ê

é

+

=

8424

24

'

inf

o

N

C


else


[image: image350.wmf]24

8

24

8

'

inf

-

ú

ú

ú

ù

ê

ê

ê

é

+

×

=

o

N

TBS


end

end

7.1.1.4.1.4.3
Test description

7.1.1.4.1.4.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.1.1.0 except set  the NR Cell bandwidth and applicable BWP to maximum for the NR Band under test as specified in Table 5.3.5-1 in TS 38.101-1[x1] / TS 38.101-2[x2] (to enable testing of nPRB up to maximum value).
7.1.1.4.1.4.3.2
Test procedure sequence

Table 7.1.1.4.1.4.3.2-1: Maximum TBS for different UE categories

	

	

	
	

	UE Category


	Maximum number of bits of a UL-SCH transport block received within a TTI

	TS 38.306[x3] clause 4.1.2 require UE without ue-CategoryDL and ue-CategoryUL, to support Max TBS achievable based on max bandwidth of the Band under test. 


Table 7.1.1.4.1.4.3.2-2: Number of downlink PDCP SDUs and PDCP SDU size used as test data

	

	
	


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	







	TBS 

[bits]
	Number of PDCP SDUs
	PDCP SDU size

[bits]
(Note 1)

	192 ≤ TBS ≤12184 note 2
	1
	8*FLOOR((TBS – 184)/8)

	12185≤ TBS ≤24256
	2
	8*FLOOR((TBS – 256)/16))

	24257≤ TBS ≤ 36328
	3
	8*FLOOR((TBS – 328)/24))

	36329 ≤ TBS ≤48400
	4
	8*FLOOR((TBS –400)/32))

	48401≤ TBS ≤60472
	5
	8*FLOOR((TBS – 472)/40))

	60473 ≤ TBS ≤ 72544
	6
	8*FLOOR((TBS – 544)/48))

	72545≤ TBS ≤84616
	7
	8*FLOOR((TBS – 616)/56)

	84617 ≤ TBS ≤96688
	8
	8*FLOOR((TBS – 688)/64))

	96689< TBS ≤108760
	9
	8*FLOOR((TBS – 760)/72))

	108761 ≤ TBS ≤120832
	10
	8*FLOOR((TBS –832)/80))

	120833≤ TBS ≤132904
	11
	8*FLOOR((TBS – 904)/88))

	132905 ≤ TBS ≤ 144976
	12
	8*FLOOR((TBS – 976)/96))

	144785 ≤ TBS ≤ 157048
	13
	8*FLOOR((TBS – 1048)/56)

	157049 ≤ TBS ≤ 169120
	14
	8*FLOOR((TBS – 1120)/64))

	169121< TBS ≤ 181192
	15
	8*FLOOR((TBS – 1192)/72))

	181193 ≤ TBS ≤193336
	16
	8*FLOOR((TBS – 1264)/80))

	193337 ≤ TBS ≤ 205408
	17
	8*FLOOR((TBS – 1336)/88))

	205409 ≤ TBS ≤ 217480
	18
	8*FLOOR((TBS – 1408)/96))

	TBS> 217480
	19
	8*FLOOR((TBS – 1480)/112))

	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 = (TBS – N*PDCP header size – N*AMD PDU header size  - N*MAC header size – Size of Timing Advance – RLC Status PDU size- MAC header for RLC Status PDU – 32 bit Additional RLC header with SO if one RLC SDU gets split in 2 TBS and 24 bit MAC header for this additional PDU) / N, where

PDCP header size is 24 bits for the RLC AM and 18-bit SN case;
AMD PDU header size is 24 bits with 18 bit SN; 


                 MAC header size for AMD PDU = 16 or 24 bits depending on L=8 or 16 bits. Worst case 24 is taken.


Size of Timing Advance MAC CE with header is 16 bits (if no Timing Advance and/or RLC status needs to be sent, padding will occur instead).

                  IF RLC SDU does not get split the 32 bits additional padding gets added instead

                 RLC Status PDU size = 24 bits with 1 ACK_SN, With a MAC header of 16 bits.

This gives: 

PDCP SDU size = 8*FLOOR((TBS – N*24- N*24– N*24 -112 )/(8*N)) bits.


Note 2:
According to the final PDCP SDU size formula in Note 1, the smallest TBS that can be tested is 192 bits.


Table 7.1.1.4.1.4.3.2-2A: Bandwidth part Dependent Parameters for Resource allocation 0 with start of BWP assumed as 0
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	Nominal RBG size P (Configuration1)
	Size of last RBG
	Allowed 
[image: image353.wmf]PRB

N

Values

	11
	2
	1
	All 1…11

	18
	2
	2
	2,4,6,8,10,12,16,18

	24
	2
	2
	2,4,6,8,10,12,16,18,20,22,24

	25
	2
	1
	All 1…25

	31
	2
	1
	All 1…31

	32
	2
	2
	2,4,6,8,10,12,16,18,20,22,24,26,28,30,32

	38
	4
	2
	2,4,6,8,10,12,16,18,20,22,24,26,28,30,32,34,36,38

	51
	4
	3
	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
	4
	4
	4,8,12,16,20,24,28,32,36,40,44,48,52

	65
	4
	1
	1,4,5,8,9,12,13,16,17,20,21,24,25,28,29,32,33,36,37,40,41,44,45,48,49, 52,53,56,57,60,61,64,65

	66
	4
	2
	2,4,6,8,10,12,16,18,20,22,24,26,28,30,32,34,36,38,40,42,44,46,48,50,52, 54,56,58,60,62,64,66

	79
	8
	7
	7,8,15,16,23,24,31,32,39,40,47,48,55,56,63,64,71,72,79

	106
	8
	2
	2,8,10,16,18,24,26,32,34,40,42,48,50,56,58,64,66,72,74,80,82,88,90,96, 92,104,106

	107
	8
	3
	3,8,11,16,19,24,27,32,35,40,43,48,51,56,59,64,67,72,75,80,83,88,91,96, 99,104,107

	132
	8
	4
	4,8,12,16,20,24,28,32,36,40,44,48,52,56,60,64,68,72,76,80,84,88,92,96, 100,104, 108,112,116,120,124,128,132

	133
	8
	5
	5,8,13,16,21,24,29,32,37,40,45,48,53,56,61,64,69,72,77,80,85,88,93,96, 101,104, 109,112,117,120,125,128,133

	135
	8
	7
	7,8,15,16,23,24,31,32,39,40,47,48,55,56,63,64,71,72,79,80,87,88,95,96, 103,104, 111,112,119,120,127,128,135

	216
	16
	8
	8,16,24,32,40,48,56,64,72,80,88,96,104,112,120,128,136,144,152,160,168, 176,184,192,200,208,216

	217
	16
	9
	9,16,25,32,41,48,57,64,73,80,89,96,105,112,121,128,137,144,153,160,169, 176,185,192,201,208,217

	264
	16
	8
	8,16,24,32,40,48,56,64,72,80,88,96,104,112,120,128,136,144,160,168, 176,184,192,200,208,216,224,232,240,248,256,264

	270
	16
	14
	14,16,30,32,46,44,62,64,78,80,94,96,110,112, 126,128,142,144,158,160, 174, 176,190,192, 206,208,222,224,238,240, 254,256,270

	273
	16
	1
	1,16,17,32,33,48,49,64,65,80,81,96,97,112,113,128,129,144,145,160, 161,176,171, 192,193, 208,209, 224,225,240,241,256,257,272,273


Table 7.1.1.4.1.4.3.2-3: Specific Parameter

	Parameter
	Value
	Comments

	PDSCH mappingType
	typeA
	

	starting symbol S
	0 0r 3 to avoid clash with PDCCH symbols
	

	number of consecutive symbols L
	3..14-S
	

	k0
	0 or 1 (if S=0)
	

	number of layers (ʋ)
	1
	

	mcs-Table
	qam256
	

	xoh-PDSCH
	Not present
	Results in value 0(xoh0)

	dmrs-AdditionalPosition
	pos0
	Results in 1 DMRS symbol per two carrier ([image: image357.png]


)for Duration in symbols >=3 (38.211 table 7.4.1.1.2-3)

	resourceAllocation
	dynamicSwitch
	

	maxNrofCodeWordsScheduledByDCI
	n2 
	both codewords enabled

	rbg-Size
	Not present 
	configuration 1 applicable

	NstartBWP
	0
	


Table 7.1.1.4.1.4.3.2-4: 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  7.1.1.4.1.4.3.2-2A in BWP, time domain resource length L 3 to 14-S and 
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 from 0 to 27.
	-
	-
	-
	-

	1
	SS calculates or looks up TBS in TS 38.214 [15] based on the value of S, L,
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and  nPRB.

The SS uses the same 
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and  TBS for both transport blocks:
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TBS 1=  TBS 2=  TBS
	-
	-
	-
	-

	-
	EXCEPTION: Steps 2 to 5 are performed if  TBS1 + TBS2 is less than or equal to UE capability "Maximum number of DL-SCH transport block bits received within a TTI" as specified in Table 7.1.1.4.1.4.3.2-1 and larger than or equal to 192 bits as specified in Table 7.1.1.4.1.4.3.2-2.
	-
	-
	-
	-

	2
	SS creates one or more PDCP SDUs for transport block 1 and 2 depending on TBS1, and  TBS2 in accordance with Table 7.1.1.4.1.4.3.2-2.
	-
	-
	-
	-

	3
	SS transmits the PDCP SDUs concatenated into a MAC PDU and indicates on PDCCH DCI Format 1_1 resource allocation 0 and values of S, L, 
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Transport block 2: MAC PDU
DCI: (DCI Format 1_1,  S, L,
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 and  nPRB.)
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	4
	At the reception of scheduling request the SS transmits UL Grant 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?
	-->
	(NxPDCP SDUs)
	1
	P
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	EXCEPTION: Steps 6 to 10 are repeated for allowed values of 
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 in BWP, time domain resource length L 3 to 14-S and 
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 from 0 to 27.
	-
	-
	-
	-

	6
	SS calculates or looks up TBS in TS 38.214 [15] based on the value of S, L,
[image: image372.wmf]MCS

I

and  nPRB.

The SS uses the same 
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and  TBS for both transport blocks:
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TBS 1=  TBS 2=  TBS
	-
	-
	-
	-

	-
	EXCEPTION: Steps 7 to 10 are performed if  TBS1 + TBS2 is less than or equal to UE capability "Maximum number of DL-SCH transport block bits received within a TTI" as specified in Table 7.1.1.4.1.4.3.2-1 and larger than or equal to 192 bits as specified in Table 7.1.1.4.1.4.3.2-2
	-
	-
	-
	-

	7
	SS creates one or more PDCP SDUs for transport block 1 and 2 depending on TBS1, and  TBS2 in accordance with  Table 7.1.1.4.1.4.3.2-2.
	-
	-
	-
	-

	8
	SS transmits the PDCP SDUs concatenated into a MAC PDU and indicates on PDCCH DCI Format 1_1 resource allocation 1 and values of S, L, 
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 and  nPRB.
	<--
	Transport block 1: MAC PDU
Transport block 2: MAC PDU
DCI: (DCI Format 1_1,  S, L,
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 and  nPRB.)
	-
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	9
	At the reception of scheduling request the SS transmits UL Grant 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 3?
	-->
	(NxPDCP SDUs)
	2
	P


7.1.1.4.1.4.3.3
Specific message contents

[None].
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