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Background
Initial version of TS 38.101-4 [1] was approved. However, FR1 SDR requirements are not defined yet. In this paper we provide text proposal for FR1 SDR requirements (clause 5.5) based on agreements from the last RAN4 meetings captured in agreed WF [2].
Summary
This TP provides methodology and test parameters for FR1 SDR requirements for Clause 5.5 of TS 38.101-4
Proposal

It is proposed that the attached text proposal is included in TS 38.101-4
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TEXT PROPOSAL:
5.5 
Sustained downlink data rate provided by lower layers
5.5.1 
FR1 single carrier requirements
The requirements in this clause are applicable to the FR1 single carrier case.

The requirements and procedure defined in Clause 5.5A.1 apply using operating band instead of CA configuration, and bandwidth instead of bandwidth combination.
5.5A 
Sustained downlink data rate provided by lower layers
5.5A.1 
FR1 CA requirements

Editor’s note: Open issues to be resolved:

· Procedure to select CA bandwidth combination in multiple combinations have same largest data rate
· Sustained rate minimum duration
· PDCCH configuration (AL and DCI format)
· MCS values for requirements
· Whether same requirements apply for FR1 DC
The Sustained Data Rate (SDR) requirements in this clause are applicable to the FR1 CA.

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. 

The test parameters are determined by the following procedure:

· Select one CA bandwidth combination among all supported CA configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities that provides the largest data rate [Clause 4.1.2 TS 38.306].
· Set of per CC UE capabilities includes channel bandwidth, subcarrier spacing, number of PDSCH MIMO layers, modulation format and scaling factor [Clause 4.1.2 TS 38.306].

· When there are multiple sets of CA bandwidth combinations and UE capabilities (channel bandwidth, subcarrier spacing, number of MIMO layer, modulation format, scaling factor) with same largest data rate, select [TBD]

· For each CC in CA bandwidth combination, use Table 5.5A-5 to determine MCS based on test parameters and indicated UE capabilities. 

The TB success rate shall be higher than 85% when PDSCH is scheduled with MCS defined for the selected CA bandwidth combination and 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 TB success rate shall be sustained during at least [TBD] ms.
The common test parameters are specified in Table 5.5A-1. The parameters specified in Table 5.5A-2 are applicable for tests on FDD CCs and parameters specified in Table 5.5A-3 are applicable for tests on TDD CCs.
Unless otherwise stated, no user data is scheduled on slot #0 within 10 ms.

Table 5.5A-1. Common test parameters for FDD and TDD component carriers
	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 CA bandwidth combination

	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

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	
	Maximum transmission bandwidth configuration [TS 38.101-4 Clause 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
	
	[TBD]

	
	DCI format
	
	[TBD]

	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

	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

	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

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

	Maximum number of HARQ transmission
	
	4

	HARQ ACK/NACK bundling
	
	

	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]


Table 5.5A-2. Additional test parameters for FDD CC
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	PDSCH configuration
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	13

	Number of HARQ Processes
	
	TBD

	K1 value
	
	2


Table 5.5A-3. Additional test parameters for TDD CC
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	PDSCH configuration
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	13

	Number of HARQ Processes
	
	TBD

	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 5.5A-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 5.5A-5. MCS indexes for indicated UE capabilities
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	1
	8
	1
	[TBD]

	1
	8
	0.8
	[TBD]

	1
	8
	0.75
	[TBD]

	1
	8
	0.4
	[TBD]

	1
	6
	1
	[TBD]

	1
	6
	0.8
	[TBD]

	1
	6
	0.75
	[TBD]

	1
	6
	0.4
	[TBD]

	1
	4
	1
	[TBD]

	1
	4
	0.8
	[TBD]

	1
	4
	0.75
	[TBD]

	1
	4
	0.4
	[TBD]

	1
	2
	1
	[TBD]

	1
	2
	0.8
	[TBD]

	1
	2
	0.75
	[TBD]

	1
	2
	0.4
	[TBD]

	2
	8
	1
	[TBD]

	2
	8
	0.8
	[TBD]

	2
	8
	0.75
	[TBD]

	2
	8
	0.4
	[TBD]

	2
	6
	1
	[TBD]

	2
	6
	0.8
	[TBD]

	2
	6
	0.75
	[TBD]

	2
	6
	0.4
	[TBD]

	2
	4
	1
	[TBD]

	2
	4
	0.8
	[TBD]

	2
	4
	0.75
	[TBD]

	2
	4
	0.4
	[TBD]

	2
	2
	1
	[TBD]

	2
	2
	0.8
	[TBD]

	2
	2
	0.75
	[TBD]

	2
	2
	0.4
	[TBD]

	4
	8
	1
	[TBD]

	4
	8
	0.8
	[TBD]

	4
	8
	0.75
	[TBD]

	4
	8
	0.4
	[TBD]

	4
	6
	1
	[TBD]

	4
	6
	0.8
	[TBD]

	4
	6
	0.75
	[TBD]

	4
	6
	0.4
	[TBD]

	4
	4
	1
	[TBD]

	4
	4
	0.8
	[TBD]

	4
	4
	0.75
	[TBD]

	4
	4
	0.4
	[TBD]

	4
	2
	1
	[TBD]

	4
	2
	0.8
	[TBD]

	4
	2
	0.75
	[TBD]

	4
	2
	0.4
	[TBD]


*********************End of change*****************
