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5.5
Sustained downlink data rate provided by lower layers
5.5.1
FR1 Sustained downlink data rate performance for single carrier
Editor's note: This test case is incomplete. The following aspects are either missing or TBD


-
Test Procedure to calculate PDCP SDU success rate is FFS
5.5.1.1
Test Purpose
The purpose of the test is to verify that the Layer 1 and Layer 2 correctly process in a sustained manner the received packets corresponding to the maximum data rate indicated by UE capabilities. The sustained downlink data rate shall be verified in terms of the success rate of delivered PDCP SDU(s) by Layer 2. The test case below specifies the RF conditions and the required success rate of delivered TB by Layer 1 to meet the sustained data rate requirement
5.5.1.2
Test Applicability

This test applies to all types of NR UE release 15 and forward. 
5.5.1.3
Minimum conformance requirements

The requirements in this clause are applicable to the FR1 single carrier case. 
The TB success rate shall be higher than 85% when PDSCH is scheduled with MCS defined for the channel bandwidth with the downlink physical channel setup according to Annex C.3.1.
The TB success rate is defined as 100%*NDL_correct_rx / (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks. 
The common test parameters are specified in Table 5.5.1.3-1. The parameters specified in Table 5.5.1.3-2 are applicable for tests on FDD bands and parameters specified in Table 5.5.1.3-3 are applicable for tests on TDD bands.
Unless otherwise stated, no user data is scheduled on slot #0, 10 and 11 within 20 ms for SCS 15 kHz.

Unless otherwise stated, no user data is scheduled on slot #0, 20 and 21 within 20 ms for SCS 30 kHz.
Table 5.5.1.3-1: Common test parameters for FDD and TDD bands
	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	EPRE ratio of PTRS to PDSCH
	dB
	N/A

	Channel bandwidth
	MHz
	Channel bandwidth from selected band

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	First SSB in Slot #0

	
	SSB periodicity
	ms
	20

	
	First DMRS position for Type A PDSCH mapping
	
	2

	Cross carrier scheduling
	
	Not configured

	Active DL BWP index
	
	1

	Actual carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 2)
	RBs
	0

	
	Subcarrier spacing
	kHz
	15 or 30

	DL BWP configuration #1
	RB offset
	RBs
	0

	
	Number of contiguous PRB
	
	Maximum transmission bandwidth configuration as specified in TS 38.101-1 [6, Section 5.3.2] for tested channel bandwidth and subcarrier spacing

	
	Subcarrier spacing
	kHz
	15 or 30

	
	Cyclic prefix
	
	Normal

	PDCCH configuration
	Slots for PDCCH monitoring
	
	Each slot

	
	Symbols with PDCCH
	
	Symbols #0

	
	Number of PRBs in CORESET
	
	Table 5.5A-4

	
	Number of PDCCH candidates and aggregation levels
	
	1/AL 1 for 30 kHz / 5 MHz 

1/AL4 for 15 kHz / 5 MHz, 30 kHz / 10 MHz and 30 kHz / 15 MHz

1/AL 8 for other combinations

	
	CCE-to-REG mapping type
	
	Non-interleaved

	
	DCI format
	
	1_1

	
	TCI State
	
	TCI state #1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	WB

	
	Resource allocation type
	
	Type 0

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Length
	
	1

	
	Antenna ports indexes
	
	{1000} for 1 Layer CCs
{1000, 1001} for 2 Layers CCs

{1000 – 1003} for 4 Layers CCs

	
	Number of PDSCH DMRS CDM group(s) without data
	
	1 for 1 layer and 2 layers CCs

2 for 4 Layers CCs

	PTRS configuration
	
	PTRS is not configured

	CSI-RS for tracking
	Subcarrier indexes in the PRB used for CSI-RS
	
	k0 = 3 for CSI-RS resource 1,2,3,4

	
	OFDM symbols in the PRB used for CSI-RS
	
	l0 = 6 for CSI-RS resource 1 and 3

l0 = 10 for CSI-RS resource 2 and 4

	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	
	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	
	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20 for CSI-RS resource 1,2,3,4

30 kHz SCS: 40 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	15 kHz SCS:

10 for CSI-RS resource 1 and 2

11 for CSI-RS resource 3 and 4

30 kHz SCS:

20 for CSI-RS resource 1 and 2

21 for CSI-RS resource 3 and 4

	
	Frequency Occupation
	
	Start PRB 0

Number of PRB = BWP size

	
	QCL info
	
	TCI state #0

	NZP CSI-RS for CSI acquisition
	Subcarrier indexes in the PRB used for CSI-RS
	
	k0 = 4

	
	OFDM symbols in the PRB used for CSI-RS
	
	l0 = 12

	
	Number of CSI-RS ports (X)
	
	Same as number of transmit antenna

	
	CDM Type
	
	‘FD-CDM2’

	
	Density (ρ)
	
	1

	
	CSI-RS periodicity
	
	15 kHz SCS: 20

30 kHz SCS: 40 

	
	CSI-RS offset
	
	0

	
	Frequency Occupation
	
	Start PRB 0

Number of PRB = BWP size

	
	QCL info
	
	TCI state #1

	ZP CSI-RS for CSI acquisition
	Subcarrier indexes in the PRB used for CSI-RS
	
	k0 = 0

	
	OFDM symbols in the PRB used for CSI-RS
	
	l0 = 12

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	‘FD-CDM2’

	
	Density (ρ)
	
	1

	
	CSI-RS periodicity
	
	15 kHz SCS: 20

30 kHz SCS: 40

	
	CSI-RS offset
	
	0

	
	Frequency Occupation
	
	Start PRB 0

Number of PRB = BWP size


	TCI state #0
	Type 1 QCL information 
	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information
	SSB index
	
	N/A

	
	
	QCL Type
	
	N/A

	TCI state #1

TCI state #0
	Type 1 QCL information 
	CSI-RS resource
	
	CSI-RS resource 1 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	
	Type A

	
	Type 2 QCL information

Type 1 QCL information 
	CSI-RS resource
	
	N/A

	
	
	SSB index
	
	SSB #0

	Maximum number of code block groups for ACK/NACK feedback
	
	1

	Maximum number of HARQ transmission
	
	4

	HARQ ACK/NACK bundling
	
	Multiplexed

	Redundancy version coding sequence
	
	{0,2,3,1}

	Precoding configuration
	
	SP Type I, Random per slot with PRB bundling granularity

	Symbols for all unused Res
	
	OCNG Annex A.5

	Propagation condition
	
	Static propagation condition

No external noise sources are applied

	Antenna configuration
	1 layer CCs
	
	1x2 or 1x4

	
	2 layers CCs
	
	2x2 or 2x4

	
	4 layers CCs
	
	4x4

	Note 1: 
UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the PDCCH transmission
Note 2: 
Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-1 [2] for tested channel bandwidth and subcarrier spacing


Table 5.5.1.3-2: Additional test parameters for FDD band
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	PDSCH configuration
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	13

	Number of HARQ Processes
	
	4

	K1 value
	
	2


Table 5.5.1.3-3: Additional test parameters for TDD band
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	PDSCH configuration
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	13

	Number of HARQ Processes
	
	8

	K1 value
	
	Specific to each UL-DL pattern

	TDD UL-DL pattern
	
	15 kHz SCS: FR1.15-1

30 kHz SCS: FR1.30-1

	Note 1: PDSCH is scheduled only on full DL slots


Table 5.5.1.3-4: Number of PRBs in CORESET

	SCS (kHz)
	5MHz
	10MHz
	15MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50MHz
	60 MHz
	80 MHz
	100 MHz

	15
	24
	48
	78
	102
	132
	156
	216
	270
	N/A
	N/A
	N/A

	30
	6
	24
	36
	48
	60
	78
	102
	132
	162
	216
	270


Table 5.5.1.3-5: MCS indexes for indicated UE capabilities

	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	1
	8
	1
	26

	1
	8
	0.8
	21

	1
	8
	0.75
	20

	1
	8
	0.4
	11

	1
	6
	1
	27

	1
	6
	0.8
	23

	1
	6
	0.75
	22

	1
	6
	0.4
	14

	1
	4
	1
	16

	1
	4
	0.8
	16

	1
	4
	0.75
	16

	1
	4
	0.4
	10

	1
	2
	1
	9

	1
	2
	0.8
	9

	1
	2
	0.75
	9

	1
	2
	0.4
	4

	2
	8
	1
	26

	2
	8
	0.8
	21

	2
	8
	0.75
	20

	2
	8
	0.4
	11

	2
	6
	1
	27

	2
	6
	0.8
	23

	2
	6
	0.75
	22

	2
	6
	0.4
	14

	2
	4
	1
	16

	2
	4
	0.8
	16

	2
	4
	0.75
	16

	2
	4
	0.4
	10

	2
	2
	1
	9

	2
	2
	0.8
	9

	2
	2
	0.75
	9

	2
	2
	0.4
	4

	4
	8
	1
	26

	4
	8
	0.8
	23

	4
	8
	0.75
	22

	4
	8
	0.4
	12

	4
	6
	1
	27

	4
	6
	0.8
	24

	4
	6
	0.75
	23

	4
	6
	0.4
	14

	4
	4
	1
	16

	4
	4
	0.8
	16

	4
	4
	0.75
	16

	4
	4
	0.4
	11

	4
	2
	1
	9

	4
	2
	0.8
	9

	4
	2
	0.75
	9

	4
	2
	0.4
	5


5.5.1.3.1
Procedure for test parameter selection
Below test parameter selection procedure is from 38.101-4 [5] by replacing CA configuration with operating band, and bandwidth instead of bandwidth combination.
The test parameters are determined by the following procedure:
-
Select one operating band among all supported operating bands and set of per band UE capabilities among all supported UE capabilities that provides the largest data rate [TS 38.306 [14, Section 4.1.2]].
-
Set of per band UE capabilities includes channel bandwidth, subcarrier spacing, number of PDSCH MIMO layers, modulation format and scaling factor [TS 38.306 [14, Section 4.1.2]].

-
When there are multiple sets of bandwidths and UE capabilities (channel bandwidth, subcarrier spacing, number of MIMO layer, modulation format, scaling factor) with same largest data rate, select one among sets with the smallest channel bandwidth.

-
For each operating band, use Table 5.5.1.3-5 to determine MCS based on test parameters and indicated UE capabilities
Pasting relevant portion of max data rate equation from TS 38.306 [14] section 4.1

For NR, the approximate data rate for a given number of aggregated carriers in a band or band combination is computed as follows.
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wherein

J is the number of aggregated component carriers in a band or band combination

Rmax = 948/1024

For the j-th CC,


[image: image2.wmf])

(

j

Layers

v

 is the maximum number of supported layers given by higher layer parameter maxNumberMIMO-LayersPDSCH for downlink and maximum of higher layer parameters maxNumberMIMO-LayersCB-PUSCH and maxNumberMIMO-LayersNonCB-PUSCH for uplink.


[image: image3.wmf])

(

j

m

Q

 is the maximum supported modulation order given by higher layer parameter supportedModulationOrderDL for downlink and higher layer parameter supportedModulationOrderUL for uplink.
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is the scaling factor given by higher layer parameter scalingFactor and can take the values 1, 0.8, 0.75, and 0.4.
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 is the numerology (as defined in TS 38.211 [6])
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, as defined in 5.3 TS 38.101-1 [2] and 5.3 TS 38.101-2 [3], where 
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 is the UE supported maximum bandwidth in the given band or band combination.


[image: image13.wmf])

(

j

OH

is the overhead and takes the following values

0.14, for frequency range FR1 for DL

0.18, for frequency range FR2 for DL

0.08, for frequency range FR1 for UL

0.10, for frequency range FR2 for UL

NOTE:
Only one of the UL or SUL carriers (the one with the higher data rate) is counted for a cell operating SUL.

The approximate maximum data rate can be computed as the maximum of the approximate data rates computed using the above formula for each of the supported band or band combinations.
The normative reference for this requirement is TS 38.101-4 [5], clause 5.5.1.
5.5.1.4
Test description

5.5.1.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 of TS 38.521-1. 

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.

Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.

1.
Connect the SS  to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure A.3.1.7.1 for TE diagram (without fader and AWGN) and clause A.3.2.2 for UE diagram.

2.
The parameter settings for the NR cell are initially set up according to Table 5.5.1.3-1 as appropriate.

3.
Downlink signals for the NR cell are initially set up according to Annexes C.0, C.1, C.2, C.3.1, and uplink signals according to Annexes G.0, G.1, G.2, G.3.1.

4.
Propagation conditions for the NR cell are set according to Annex B.0.

5.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR with Connected without release On, according to TS 38.508-1 [6] clause 4.5.4. Message content are defined in clause 5.5.1.4.3.
6.
SS shall transmit UECapabilityEnquiry message.

7.
The UE shall transmit UECapabilityInformation message.

8.
Using the UE capabilities advertised in the UE-CapabilityRAT-Container of the type UE-NR-Capability, and the procedure outlined in 5.5.1.3.1 determine one set of parameters that would provide the largest data rate.

9.
Setup up the NR cell using these parameters for the test.

10.
Configure the TBsize, DL RMC, UL RMC, PDCP size from Annex A.3.2_1 and Annex A.2.2 for UL as appropriate.
5.5.1.4.2
Test procedure
FFS
5.5.1.4.3
Message contents

Message contents are according to TS 38.508-1 [6] clause 5.4.2 with the following exceptions
Table 5.5.1.4.3-1: PDCCH-ControlResourceSet

	Derivation Path: TS 38.508-1 [6], Table 4.6.3-28

	Information Element
	Value/remark
	Comment
	Condition

	ControlResourceSet ::= SEQUENCE {
	
	
	

	  frequencyDomainResources
	CORESET value according to Table 5.5.1.3-4 as applicable
	
	

	 }
	
	
	

	}
	
	
	


Table 5.5.1.4.3-2: PDCCH Search Space

	Derivation Path: TS 38.508-1 [6], Table 4.6.3-162

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  monitoringSymbolsWithinSlot
	10000000000000
	Symbols 0
	

	  nrofCandidates SEQUENCE {
	
	
	

	    aggregationLevel1
	n1
	
	5MHz 30kHz

	    aggregationLevel2
	n0
	
	

	    aggregationLevel4
	n1
	
	5MHz 15kHz, 10MHz 30kHz, 15MHz 30kHz

	    aggregationLevel8
	n1
	AL8
	For all other BW/SCS cases

	    aggregationLevel16
	n0
	
	

	  }
	
	
	

	}
	
	
	


Table 5.5.1.4.3-3: CSI-RS-ResourceMapping for TRS

	Derivation Path: TS 38.508-1 [6], Table 4.6.3-45

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-ResourceMapping ::= SEQUENCE {
	
	
	

	  frequencyDomainAllocation CHOICE {
	
	
	

	    row1
	0001
	k0=0 for CSI-RS resource 1,2,3,4


	TRS

	  }
	
	
	

	}
	
	
	


Table 5.5.1.4.3-4: NZP CSI-RS-ResourceMapping for CSI Acquisition

	Derivation Path: TS 38.508-1 [6], Table 4.6.3-45

	Information Element
	Value/remark
	Comment
	Condition

	NZP-CSI-RS-Resource ::= SEQUENCE {
	
	
	

	CSI-RS-ResourceMapping ::= SEQUENCE {
	
	
	

	  frequencyDomainAllocation CHOICE {
	
	
	

	    row1
	0100
	k0=4 
	

	  }
	
	
	

	}
	
	
	

	}
	
	
	


Table 5.5.1.4.3-5: ZP CSI-RS-ResourceMapping for CSI Acquisition

	Derivation Path: TS 38.508-1 [6], clause 4.6.3-45

	Information Element
	Value/remark
	Comment
	Condition

	ZP-CSI-RS-Resource ::= SEQUENCE {
	
	
	

	CSI-RS-ResourceMapping ::= SEQUENCE {
	
	
	

	  frequencyDomainAllocation CHOICE {
	
	
	

	    row1
	0001
	k0=0
	

	  }
	
	
	

	}
	
	
	

	}
	
	
	


Table 5.5.1.4.3-6: PDSCH-Config

	Derivation Path: TS 38.508-1 [6], Table 4.6.3-100

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-Config ::= SEQUENCE {
	
	
	

	  prb-BundlingType CHOICE {
	
	
	

	    staticBundling SEQUENCE {
	
	
	

	      bundleSize
	wideband
	Wideband PRB Bundling 
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


5.5.1.5
Test requirement

The PDCP SDU success rate of greater than 85% shall be sustained during at least 300 frames.
<Many sections skipped>
Table A.3.2.2.5-7: PDSCH Reference Channel for TDD PMI reporting requirements with UL-DL pattern FR2.120-2 (16QAM)

	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.5-7.1 TDD
	R.PDSCH.5-7.2 TDD
	
	
	

	Channel bandwidth
	MHz
	100
	100
	
	
	

	Subcarrier spacing
	kHz
	120
	120
	
	
	

	Allocated resource blocks
	PRBs
	66
	66
	
	
	

	Number of consecutive PDSCH symbols
	
	12
	12
	
	
	

	Allocated slots per 2 frames
	
	59
	59
	
	
	

	MCS table
	
	64QAM
	64QAM
	
	
	

	MCS index
	
	13
	4
	
	
	

	Modulation
	
	16QAM
	QPSK
	
	
	

	Target Coding Rate
	
	0.48
	0.30
	
	
	

	Number of MIMO layers
	
	1
	1
	
	
	

	Number of DMRS REs (Note 3)
	
	24
	24
	
	
	

	Overhead for TBS determination
	
	6
	6
	
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 4) = {2,3} for i from {0,…,159}
	Bits
	N/A
	N/A
	
	
	

	  For Slot i = 80
	Bits
	14344
	4480
	
	
	

	  For CSI-RS Slot i, if mod(i, 8) = 1 for i from {0,…, 159}
	Bits
	N/A
	N/A
	
	
	

	  For Slot i, if mod(i, 8) = {0,4,5) for i from {1,…,79,82,…,159}
	
	14344
	4480
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 4) = {2,3} for i from {0,…,159}
	Bits
	N/A
	N/A
	
	
	

	  For Slot i = 80
	Bits
	24
	24
	
	
	

	  For CSI-RS Slot i, if mod(i, 8) = 1 for i from {0,…, 159}
	
	N/A
	N/A
	
	
	

	  For Slot i, if mod(i, 8) = {0,4,5) for i from {1,…,79,82,…,159}
	Bits
	24
	24
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 4) = {2,3} for i from {0,…,159}
	CBs
	N/A
	N/A
	
	
	

	  For Slot i = 80
	CBs
	2
	1
	
	
	

	  For CSI-RS Slot i, if mod(i, 8) = 1 for i from {0,…, 159}
	CBs
	N/A
	N/A
	
	
	

	  For Slot i, if mod(i, 8) = {0,4,5) for i from {1,…,79,82,…,159}
	
	2
	1
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 4) = {2,3} for i from {0,…,159}
	Bits
	N/A
	N/A
	
	
	

	  For Slot i = 80
	Bits
	28776
	14388
	
	
	

	  For CSI-RS Slot i, if mod(i, 8) = 1 for i from {0,…, 159}
	Bits
	N/A
	N/A
	
	
	

	  For Slot i, if mod(i, 8) = {0,4,5) for i from {1,…,79,82,…,159}
	Bits
	30360
	15180
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	42.3148
	13.2160
	
	
	

	Note 1:
SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.

Note 2:
Slot i is slot index per 2 frames.

Note 3:
Number of DMRS REs includes the overhead of the DM-RS CDM groups without data.


A.2
UL Reference measurement channels
A.2.1
General
The measurement channels in the following subclauses are defined to test the performance requirements where PUSCH is required. The measurement channels represent example configurations of physical channels for different data rates.

A.2.2
Reference measurement channels for FDD

A.2.2.1
RMC for Sustained downlink data rate

A.2.2.1.1


CP-OFDM 64QAM

Table A.2.2.1.1-1: Reference Channels for CP-OFDM 64QAM for 15kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5
	15
	25
	11
	64QAM
	19
	1/2
	9992
	24
	1
	2
	19800
	3300

	 
	10
	15
	52
	11
	64QAM
	19
	1/2
	21000
	24
	1
	3
	41184
	6864

	 
	15
	15
	79
	11
	64QAM
	19
	1/2
	31752
	24
	1
	4
	62568
	10428

	 
	20
	15
	106
	11
	64QAM
	19
	1/2
	42016
	24
	1
	5
	83952
	13992

	 
	25
	15
	133
	11
	64QAM
	19
	1/2
	53288
	24
	1
	7
	105336
	17556

	 
	30
	15
	160
	11
	64QAM
	19
	1/2
	63528
	24
	1
	8
	126720
	21120

	 
	40
	15
	216
	11
	64QAM
	19
	1/2
	86040
	24
	1
	11
	171072
	28512

	 
	50
	15
	270
	11
	64QAM
	19
	1/2
	108552
	24
	1
	13
	213840
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.

Note 2:
MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [12].

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.2.1.1-2: Reference Channels for CP-OFDM 64QAM for 30kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5
	30
	11
	11
	64QAM
	19
	1/2
	4352
	24
	1
	1
	8712
	1452

	 
	10
	30
	24
	11
	64QAM
	19
	1/2
	9480
	24
	1
	2
	19008
	3168

	 
	15
	30
	38
	11
	64QAM
	19
	1/2
	15112
	24
	1
	2
	30096
	5016

	 
	20
	30
	51
	11
	64QAM
	19
	1/2
	20496
	24
	1
	3
	40392
	6732

	 
	25
	30
	65
	11
	64QAM
	19
	1/2
	26120
	24
	1
	4
	51480
	8580

	 
	30
	30
	78
	11
	64QAM
	19
	1/2
	31240
	24
	1
	4
	61776
	10296

	 
	40
	30
	106
	11
	64QAM
	19
	1/2
	42016
	24
	1
	5
	83952
	13992

	 
	50
	30
	133
	11
	64QAM
	19
	1/2
	53288
	24
	1
	7
	105336
	17556

	 
	60
	30
	162
	11
	64QAM
	19
	1/2
	64552
	24
	1
	8
	128304
	21384

	 
	80
	30
	217
	11
	64QAM
	19
	1/2
	86040
	24
	1
	11
	171864
	28644

	 
	90
	30
	245
	11
	64QAM
	19
	1/2
	98376
	24
	1
	12
	194040
	32340

	 
	100
	30
	273
	11
	64QAM
	19
	1/2
	108552
	24
	1
	13
	216216
	36036

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.

Note 2:
MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [12].

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


A.2.3
Reference measurement channels for TDD

A.2.3.1
RMC for Sustained downlink data rate

A.2.3.1.1
CP-OFDM 16QAM

Table A.2.3.1.1-1: Reference Channels for CP-OFDM 16QAM for 15kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 4 and 9
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 4 and 9 (Note 3)
	Total number of bits per slot for slots 4 and 9
	Total modulated symbols per slot for slots 4 and 9

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5-50
	15
	1
	11
	16QAM
	10
	1/3
	176
	16
	2
	1
	528
	132

	 
	5
	15
	13
	11
	16QAM
	10
	1/3
	2280
	16
	2
	1
	6864
	1716

	 
	5
	15
	25
	11
	16QAM
	10
	1/3
	4352
	24
	1
	1
	13200
	3300

	 
	10
	15
	26
	11
	16QAM
	10
	1/3
	4480
	24
	1
	1
	13728
	3432

	 
	10
	15
	52
	11
	16QAM
	10
	1/3
	9224
	24
	1
	2
	27456
	6864

	 
	15
	15
	40
	11
	16QAM
	10
	1/3
	7040
	24
	1
	1
	21120
	5280

	 
	15
	15
	79
	11
	16QAM
	10
	1/3
	13832
	24
	1
	2
	41712
	10428

	 
	20
	15
	53
	11
	16QAM
	10
	1/3
	9224
	24
	1
	2
	27984
	6996

	 
	20
	15
	106
	11
	16QAM
	10
	1/3
	18432
	24
	1
	3
	55968
	13992

	 
	25
	15
	67
	11
	16QAM
	10
	1/3
	11784
	24
	1
	2
	35376
	8844

	 
	25
	15
	133
	11
	16QAM
	10
	1/3
	23040
	24
	1
	3
	70224
	17556

	 
	30
	15
	80
	11
	16QAM
	10
	1/3
	14088
	24
	1
	2
	42240
	10560

	 
	30
	15
	160
	11
	16QAM
	10
	1/3
	28168
	24
	1
	4
	84480
	21120

	 
	40
	15
	108
	11
	16QAM
	10
	1/3
	18960
	24
	1
	3
	57024
	14256

	 
	40
	15
	216
	11
	16QAM
	10
	1/3
	37896
	24
	1
	5
	114048
	28512

	 
	50
	15
	135
	11
	16QAM
	10
	1/3
	23568
	24
	1
	3
	71280
	17820

	 
	50
	15
	270
	11
	16QAM
	10
	1/3
	47112
	24
	1
	6
	142560
	35640

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.

Note 2:
MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [12].

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.2.3.1.1-2: Reference Channels for CP-OFDM 16QAM for 30kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for slots 8, 9, 18 and 19
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for slots 8, 9, 18 and 19 (Note 3)
	Total number of bits per slot for slots 8, 9, 18 and 19
	Total modulated symbols per slot for slots 8, 9, 18 and 19

	Unit
	MHz
	KHz
	 
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	5-50
	30
	1
	11
	16QAM
	10
	1/3
	176
	16
	2
	1
	528
	132

	 
	5
	30
	6
	11
	16QAM
	10
	1/3
	1064
	16
	2
	1
	3168
	792

	 
	5
	30
	11
	11
	16QAM
	10
	1/3
	1928
	16
	2
	1
	5808
	1452

	 
	10
	30
	12
	11
	16QAM
	10
	1/3
	2088
	16
	2
	1
	6336
	1584

	 
	10
	30
	24
	11
	16QAM
	10
	1/3
	4224
	24
	1
	1
	12672
	3168

	 
	15
	30
	19
	11
	16QAM
	10
	1/3
	3368
	16
	2
	1
	10032
	2508

	 
	15
	30
	38
	11
	16QAM
	10
	1/3
	6656
	24
	1
	1
	20064
	5016

	 
	20
	30
	26
	11
	16QAM
	10
	1/3
	4480
	24
	1
	1
	13728
	3432

	 
	20
	30
	51
	11
	16QAM
	10
	1/3
	8968
	24
	1
	2
	26928
	6732

	 
	25
	30
	33
	11
	16QAM
	10
	1/3
	5760
	24
	1
	1
	17424
	4356

	 
	25
	30
	65
	11
	16QAM
	10
	1/3
	11272
	24
	1
	2
	34320
	8580

	 
	30
	30
	39
	11
	16QAM
	10
	1/3
	6784
	24
	1
	1
	20592
	5148

	 
	30
	30
	78
	11
	16QAM
	10
	1/3
	13576
	24
	1
	2
	41184
	10296

	 
	40
	30
	53
	11
	16QAM
	10
	1/3
	9224
	24
	1
	2
	27984
	6996

	 
	40
	30
	106
	11
	16QAM
	10
	1/3
	18432
	24
	1
	3
	55968
	13992

	 
	50
	30
	67
	11
	16QAM
	10
	1/3
	11784
	24
	1
	2
	35376
	8844

	 
	50
	30
	133
	11
	16QAM
	10
	1/3
	23040
	24
	1
	3
	70224
	17556

	 
	60
	30
	81
	11
	16QAM
	10
	1/3
	14088
	24
	1
	2
	42768
	10692

	 
	60
	30
	162
	11
	16QAM
	10
	1/3
	28168
	24
	1
	4
	85536
	21384

	 
	80
	30
	109
	11
	16QAM
	10
	1/3
	18960
	24
	1
	3
	57552
	14388

	 
	80
	30
	217
	11
	16QAM
	10
	1/3
	37896
	24
	1
	5
	114576
	28644

	 
	90
	30
	123
	11
	16QAM
	10
	1/3
	21504
	24
	1
	3
	64944
	16236

	 
	90
	30
	245
	11
	16QAM
	10
	1/3
	43032
	24
	1
	6
	129360
	32340

	 
	100
	30
	137
	11
	16QAM
	10
	1/3
	24072
	24
	1
	3
	72336
	18084

	 
	100
	30
	273
	11
	16QAM
	10
	1/3
	48168
	24
	1
	6
	144144
	36036

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.

Note 2:
MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [12].

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


<many sections skipped>
A.3.2_1


Reference measurement channels for Sustained downlink data rate performance requirements
A.3.2_1.1
FDD
A.3.2_1.1.1
Reference measurement channels for SCS 15 kHz FR1
Table A.3.2_1.1.1-2: Sustained Downlink Data Rate Reference Channel for FDD 15kHz SCS FR1 (64QAM)

	Parameter
	Channel bandwidth
	Subcarrier spacing
	Allocated resource blocks
	Number of consecutive PDSCH symbols for allocated full DL slots (Note 1)
	MCS Index (Note 2)
	Modulation
	Target Coding Rate
	Number of MIMO layers
	LDPC Base Graph
	Information Bit Payload per Slot for allocated full DL slots (Note 1)
	Transport block CRC per Slot for allocated full DL slots (Note 1)
	Number of Code Blocks per Slot for allocated full DL slots (Note 1, 6)
	Binary Channel Bits per Slot for allocated full DL slots (Note 1)
	Max. Throughput averaged over 2 frames

	
	MHz
	kHz
	PRBs
	Symbols
	
	
	
	
	
	Bits
	Bits
	CBs
	Bits
	Mbps

	
	10
	15
	52
	13
	18
	64QAM
	0.46
	1
	1
	20496
	24
	3
	44928
	17.422

	
	20
	15
	106
	13
	18
	64QAM
	0.46
	1
	1
	42016
	24
	5
	91584
	35.714

	
	10
	15
	52
	13
	22
	64QAM
	0.65
	1
	1
	29192
	24
	4
	44928
	24.813

	
	20
	15
	106
	13
	22
	64QAM
	0.65
	1
	1
	59432
	24
	8
	91584
	50.517

	
	10
	15
	52
	13
	23
	64QAM
	0.7
	1
	1
	31752
	24
	4
	44928
	26.989

	
	20
	15
	106
	13
	23
	64QAM
	0.7
	1
	1
	64552
	24
	8
	91584
	54.869

	
	10
	15
	52
	13
	27
	64QAM
	0.89
	1
	1
	39936
	24
	5
	44928
	33.946

	
	20
	15
	106
	13
	27
	64QAM
	0.89
	1
	1
	81976
	24
	10
	91584
	69.68

	
	10
	15
	52
	13
	18
	64QAM
	0.46
	2
	1
	40976
	24
	5
	89856
	34.83

	
	20
	15
	106
	13
	18
	64QAM
	0.46
	2
	1
	83976
	24
	10
	183168
	71.38

	
	10
	15
	52
	13
	22
	64QAM
	0.65
	2
	1
	58384
	24
	7
	89856
	49.626

	
	20
	15
	106
	13
	22
	64QAM
	0.65
	2
	1
	118896
	24
	15
	183168
	101.062

	
	10
	15
	52
	13
	23
	64QAM
	0.7
	2
	1
	63528
	24
	8
	89856
	53.999

	
	20
	15
	106
	13
	23
	64QAM
	0.7
	2
	1
	129128
	24
	16
	183168
	109.759

	
	10
	15
	52
	13
	27
	64QAM
	0.89
	2
	1
	79896
	24
	10
	89856
	67.912

	
	20
	15
	106
	13
	27
	64QAM
	0.89
	2
	1
	163976
	24
	20
	183168
	139.38

	
	10
	15
	52
	13
	19
	64QAM
	0.5
	4
	1
	83976
	24
	10
	164736
	71.38

	
	20
	15
	106
	13
	19
	64QAM
	0.5
	4
	1
	167976
	24
	20
	335808
	142.78

	
	10
	15
	52
	13
	23
	64QAM
	0.7
	4
	1
	114776
	24
	14
	164736
	97.56

	
	20
	15
	106
	13
	23
	64QAM
	0.7
	4
	1
	237776
	24
	29
	335808
	202.11

	
	10
	15
	52
	13
	24
	64QAM
	0.75
	4
	1
	125016
	24
	15
	164736
	106.264

	
	20
	15
	106
	13
	24
	64QAM
	0.75
	4
	1
	254176
	24
	31
	335808
	216.05

	
	10
	15
	52
	13
	27
	64QAM
	0.89
	4
	1
	147576
	24
	18
	164736
	125.44

	
	20
	15
	106
	13
	27
	64QAM
	0.89
	4
	1
	295176
	24
	36
	335808
	250.9

	Note 1: Allocated full DL slots are with slot index i, if i is not in {0,10,11} for i = 0,1,...,19. So total number of allocated slots per 2 frames is 17.

Note 2: MCS Index is based on MCS Table defined in TS38.214 when 256QAM is not enabled. MCS 18 and 19 are equivalent to MCS 11 and 12 in 256QAM table, respectively.

Note 3: Number of DMRS REs per RB = 12,12,24,24 for number of MIMO layers = 1,2,3,4, respectively

Note 4: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.

Note 5: Overhead parameter for TBS determination is 0.

Note 6: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.3.2_1.1.1-2: Sustained Downlink Data Rate Reference Channel for FDD 15kHz SCS FR1(256QAM)

	Parameter
	Channel bandwidth
	Subcarrier spacing
	Allocated resource blocks
	Number of consecutive PDSCH symbols for allocated full DL slots (Note 1)
	MCS Index (Note 2)
	Modulation
	Target Coding Rate
	Number of MIMO layers
	LDPC Base Graph
	Information Bit Payload per Slot for allocated full DL slots (Note 1)
	Transport block CRC per Slot for allocated full DL slots (Note 1)
	Number of Code Blocks per Slot for allocated full DL slots (Note 1, 6)
	Binary Channel Bits per Slot for allocated full DL slots (Note 1)
	Max. Throughput averaged over 2 frames

	
	MHz
	kHz
	PRBs
	Symbols
	
	
	
	
	
	Bits
	Bits
	CBs
	Bits
	Mbps

	
	10
	15
	52
	13
	20
	256QAM
	0.67
	1
	1
	39936
	24
	5
	59904
	33.946

	
	20
	15
	106
	13
	20
	256QAM
	0.67
	1
	1
	81976
	24
	10
	122112
	69.68

	
	10
	15
	52
	13
	21
	256QAM
	0.69
	1
	1
	42016
	24
	5
	59904
	35.714

	
	20
	15
	106
	13
	21
	256QAM
	0.69
	1
	1
	83976
	24
	10
	122112
	71.38

	
	10
	15
	52
	13
	26
	256QAM
	0.9
	1
	1
	53288
	24
	7
	59904
	45.295

	
	20
	15
	106
	13
	26
	256QAM
	0.9
	1
	1
	108552
	24
	13
	122112
	92.269

	
	10
	15
	52
	13
	20
	256QAM
	0.67
	2
	1
	79896
	24
	10
	119808
	67.912

	
	20
	15
	106
	13
	20
	256QAM
	0.67
	2
	1
	163976
	24
	20
	244224
	139.38

	
	10
	15
	52
	13
	21
	256QAM
	0.69
	2
	1
	83976
	24
	10
	119808
	71.38

	
	20
	15
	106
	13
	21
	256QAM
	0.69
	2
	1
	167976
	24
	20
	244224
	142.78

	
	25
	15
	133
	13
	21
	256QAM
	0.69
	2
	1
	213176
	24
	26
	306432
	181.2

	
	10
	15
	52
	13
	26
	256QAM
	0.9
	2
	1
	106576
	24
	13
	119808
	90.59

	
	20
	15
	106
	13
	26
	256QAM
	0.9
	2
	1
	217128
	24
	26
	244224
	184.559

	
	10
	15
	52
	13
	22
	256QAM
	0.74
	4
	1
	159880
	24
	19
	219648
	135.898

	
	20
	15
	106
	13
	22
	256QAM
	0.74
	4
	1
	327888
	24
	39
	447744
	278.705

	
	10
	15
	52
	13
	23
	256QAM
	0.78
	4
	1
	172176
	24
	21
	219648
	146.35

	
	20
	15
	106
	13
	23
	256QAM
	0.78
	4
	1
	352440
	24
	42
	447744
	299.574

	
	25
	15
	133
	13
	23
	256QAM
	0.78
	4
	1
	434280
	24
	52
	561792
	369.138

	
	10
	15
	52
	13
	26
	256QAM
	0.9
	4
	1
	196776
	24
	24
	219648
	167.26

	
	20
	15
	106
	13
	26
	256QAM
	0.9
	4
	1
	401640
	24
	48
	447744
	341.394

	Note 1: Allocated full DL slots are with slot index i, if i is not in {0,10,11} for i = 0,1,...,19. So total number of allocated slots per 2 frames is 17.

Note 2: MCS Index is based on MCS Table defined in TS38.214 when 256QAM is enabled.

Note 3: Number of DMRS REs per RB = 12,12,24,24 for number of MIMO layers = 1,2,3,4, respectively

Note 4: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.

Note 5: Overhead parameter for TBS determination is 0.

Note 6: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


A.3.2_1.2
TDD

A.3.2_1.2.1
Reference measurement channels for SCS 15 kHz FR1
A.3.2_1.2.1
Reference measurement channels for SCS 30 kHz FR1
Table A.3.2_1.2.1-1: Sustained Downlink Data Rate Reference Channel for TDD 30kHz SCS FR1 (64QAM)

	Parameter
	Channel bandwidth
	Subcarrier spacing
	Allocated resource blocks
	Number of consecutive PDSCH symbols for allocated full DL slots (Note 1)
	MCS Index (Note 2)
	Modulation
	Target Coding Rate
	Number of MIMO layers
	LDPC Base Graph
	Information Bit Payload per Slot for allocated full DL slots (Note 1)
	Transport block CRC per Slot for allocated full DL slots (Note 1)
	Number of Code Blocks per Slot for allocated full DL slots (Note 1, 6)
	Binary Channel Bits per Slot for allocated full DL slots (Note 1)
	Max. Throughput averaged over 2 frames

	
	MHz
	kHz
	PRBs
	Symbols
	
	
	
	
	
	Bits
	Bits
	CBs
	Bits
	Mbps

	
	20
	30
	51
	13
	18
	64QAM
	0.46
	1
	1
	19968
	24
	3
	44064
	24.96

	
	100
	30
	273
	13
	18
	64QAM
	0.46
	1
	1
	106576
	24
	13
	235872
	133.22

	
	20
	30
	51
	13
	22
	64QAM
	0.65
	1
	1
	28680
	24
	4
	44064
	35.85

	
	100
	30
	273
	13
	22
	64QAM
	0.65
	1
	1
	151608
	24
	18
	235872
	189.51

	
	20
	30
	51
	13
	23
	64QAM
	0.7
	1
	1
	30728
	24
	4
	44064
	38.41

	
	100
	30
	273
	13
	23
	64QAM
	0.7
	1
	1
	163976
	24
	20
	235872
	204.97

	
	20
	30
	51
	13
	27
	64QAM
	0.89
	1
	1
	38936
	24
	5
	44064
	48.67

	
	100
	30
	273
	13
	27
	64QAM
	0.89
	1
	1
	208976
	24
	25
	235872
	261.22

	
	20
	30
	51
	13
	18
	64QAM
	0.46
	2
	1
	39936
	24
	5
	88128
	49.92

	
	100
	30
	273
	13
	18
	64QAM
	0.46
	2
	1
	213176
	24
	26
	471744
	266.47

	
	20
	30
	51
	13
	22
	64QAM
	0.65
	2
	1
	57376
	24
	7
	88128
	71.72

	
	100
	30
	273
	13
	22
	64QAM
	0.65
	2
	1
	303240
	24
	36
	471744
	379.05

	
	20
	30
	51
	13
	23
	64QAM
	0.7
	2
	1
	61480
	24
	8
	88128
	76.85

	
	100
	30
	273
	13
	23
	64QAM
	0.7
	2
	1
	327888
	24
	39
	471744
	409.86

	
	20
	30
	51
	13
	27
	64QAM
	0.89
	2
	1
	77896
	24
	10
	88128
	97.37

	
	100
	30
	273
	13
	27
	64QAM
	0.89
	2
	1
	417976
	24
	50
	471744
	522.47

	
	20
	30
	51
	13
	19
	64QAM
	0.5
	4
	1
	81976
	24
	10
	161568
	102.47

	
	100
	30
	273
	13
	19
	64QAM
	0.5
	4
	1
	434280
	24
	52
	864864
	542.85

	
	20
	30
	51
	13
	23
	64QAM
	0.7
	4
	1
	112648
	24
	14
	161568
	140.81

	
	100
	30
	273
	13
	23
	64QAM
	0.7
	4
	1
	606504
	24
	72
	864864
	758.13

	
	20
	30
	51
	13
	24
	64QAM
	0.75
	4
	1
	120936
	24
	15
	161568
	151.17

	
	100
	30
	273
	13
	24
	64QAM
	0.75
	4
	1
	655800
	24
	78
	864864
	819.75

	
	20
	30
	51
	13
	27
	64QAM
	0.89
	4
	1
	143400
	24
	18
	161568
	179.25

	
	100
	30
	273
	13
	27
	64QAM
	0.89
	4
	1
	770568
	24
	92
	864864
	963.21

	Note 1: Allocated full DL slots are with slot index i, if mod(i,10) = 0,1,2,3,4,5,6 and i is not in {0,20,21} for i = 0,1,...,39. So total number of allocated slots per 2 frames is 25.

Note 2: MCS Index is based on MCS Table defined in TS38.214 when 256QAM is not enabled. MCS 18 and 19 are equivalent to MCS 11 and 12 in 256QAM table, respectively.

Note 3: Number of DMRS REs per RB = 12,12,24,24 for number of MIMO layers = 1,2,3,4, respectively

Note 4: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.

Note 5: Overhead parameter for TBS determination is 0.

Note 6: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.3.2_1.2.1-2: Sustained Downlink Data Rate Reference Channel for TDD 30kHz SCS FR1(256QAM)

	Parameter
	Channel bandwidth
	Subcarrier spacing
	Allocated resource blocks
	Number of consecutive PDSCH symbols for allocated full DL slots (Note 1)
	MCS Index (Note 2)
	Modulation
	Target Coding Rate
	Number of MIMO layers
	LDPC Base Graph
	Information Bit Payload per Slot for allocated full DL slots (Note 1)
	Transport block CRC per Slot for allocated full DL slots (Note 1)
	Number of Code Blocks per Slot for allocated full DL slots (Note 1, 6)
	Binary Channel Bits per Slot for allocated full DL slots (Note 1)
	Max. Throughput averaged over 2 frames

	
	MHz
	kHz
	PRBs
	Symbols
	
	
	
	
	
	Bits
	Bits
	CBs
	Bits
	Mbps

	
	20
	30
	51
	13
	20
	256QAM
	0.67
	1
	1
	38936
	24
	5
	58752
	48.67

	
	100
	30
	273
	13
	20
	256QAM
	0.67
	1
	1
	208976
	24
	25
	314496
	261.22

	
	20
	30
	51
	13
	21
	256QAM
	0.69
	1
	1
	40976
	24
	5
	58752
	51.22

	
	100
	30
	273
	13
	21
	256QAM
	0.69
	1
	1
	217128
	24
	26
	314496
	271.41

	
	20
	30
	51
	13
	26
	256QAM
	0.9
	1
	1
	52224
	24
	7
	58752
	65.28

	
	100
	30
	273
	13
	26
	256QAM
	0.9
	1
	1
	278776
	24
	34
	314496
	348.47

	
	20
	30
	51
	13
	20
	256QAM
	0.67
	2
	1
	77896
	24
	10
	117504
	97.37

	
	100
	30
	273
	13
	20
	256QAM
	0.67
	2
	1
	417976
	24
	50
	628992
	522.47

	
	20
	30
	51
	13
	21
	256QAM
	0.69
	2
	1
	81976
	24
	10
	117504
	102.47

	
	100
	30
	273
	13
	21
	256QAM
	0.69
	2
	1
	434280
	24
	52
	628992
	542.85

	
	20
	30
	51
	13
	26
	256QAM
	0.9
	2
	1
	104496
	24
	13
	117504
	130.62

	
	100
	30
	273
	13
	26
	256QAM
	0.9
	2
	1
	557416
	24
	67
	628992
	696.77

	
	20
	30
	51
	13
	22
	256QAM
	0.74
	4
	1
	159880
	24
	19
	215424
	199.85

	
	100
	30
	273
	13
	22
	256QAM
	0.74
	4
	1
	852696
	24
	102
	1153152
	1065.87

	
	20
	30
	51
	13
	23
	256QAM
	0.78
	4
	1
	167976
	24
	20
	215424
	209.97

	
	100
	30
	273
	13
	23
	256QAM
	0.78
	4
	1
	901344
	24
	107
	1153152
	1126.68

	
	20
	30
	51
	13
	26
	256QAM
	0.9
	4
	1
	192624
	24
	23
	215424
	240.78

	
	100
	30
	273
	13
	26
	256QAM
	0.9
	4
	1
	1032192
	24
	123
	1153152
	1290.24

	Note 1: Allocated full DL slots are with slot index i, if mod(i,10) = 0,1,2,3,4,5,6 and i is not in {0,20,21} for i = 0,1,...,39. So total number of allocated slots per 2 frames is 25.

Note 2: MCS Index is based on MCS Table defined in TS38.214 when 256QAM is enabled.

Note 3: Number of DMRS REs per RB = 12,12,24,24 for number of MIMO layers = 1,2,3,4, respectively

Note 4: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.

Note 5: Overhead parameter for TBS determination is 0.

Note 6: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
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