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Background
During RAN4#108b meeting, WF [1] on NCR-MT demodulation requirements was approved. In this contribution, we share our views about demodulation performance requirements for NR network-controlled repeaters.
Discussion
1.1 Which FRC can be reused for NCR-MT
	· Agreement: 
· FRCs need to be based on IAB-MT style testing.
· For test cases in which the corresponding FRCs are available in IAB-MT specification, reuse the FRC from IAB-MT specification.
· For the remaining test cases, companies are encouraged to provide FRCs.



Here we provide the detailed FRC for the cases as following:
FR1 PDSCH
	Case number
	Bandwidth (MHz)
	SCS (kHz)
	MCS
	Propagation condition
	Antenna configuration
	Test metric

	1
	10
	15
	4
	TDLA30-10
	2x2
	70% max throughput
1% BLER

	2
	10
	15
	4
	TDLA30-10
	2x4
	70% max throughput
1% BLER

	3
	10
	15
	13
	TDLA30-10
	2x2
	70% max throughput
1% BLER

	4
	10
	15
	13
	TDLA30-10
	2x4
	70% max throughput
1% BLER

	5
	40
	30
	4
	TDLA30-10
	2x2
	70% max throughput
1% BLER

	6
	40
	30
	4
	TDLA30-10
	2x4
	70% max throughput
1% BLER

	7
	40
	30
	13
	TDLA30-10
	2x2
	70% max throughput
1% BLER

	8
	40
	30
	13
	TDLA30-10
	2x4
	70% max throughput
1% BLER



	Parameter
	Unit
	Case 1/2
	Case 3/4
	Case 5/6
	Case 7/8

	Channel bandwidth
	MHz
	10
	10
	40
	40

	Subcarrier spacing
	kHz
	15
	15
	30
	30

	Allocated resource blocks
	PRBs
	52
	52
	106
	106

	Number of consecutive PDSCH symbols
	
	12
	12
	12
	12

	MCS table
	
	64QAM
	64QAM
	64QAM
	64QAM

	MCS index
	
	4
	13
	4
	13

	Modulation
	
	QPSK
	16QAM
	QPSK
	16QAM

	Target Coding Rate
	
	0.30
	0.48
	0.30
	0.48

	Number of MIMO layers
	
	1
	1
	1
	1

	Number of DMRS REs
	
	12
	12
	12
	12

	Overhead for TBS determination
	
	0
	0
	0
	0

	Information Bit Payload per Slot 
	
	4096
	13064
	8456
	26632

	Transport block CRC per Slot
	
	24
	24
	24
	24

	Number of Code Blocks per Slot
	
	1
	2
	2
	4

	Binary Channel Bits Per Slot
	
	13728
	27456
	27984
	55968



FR1 PDCCH
	Case number
	Bandwidth (MHz)
	SCS (kHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation condition
	Antenna configuration
	Test metric
	SNR (dB)

	1
	10
	15
	24
	2
	2
	TDLA30-10
	1x2
	1% BLER
	8.1

	2
	10
	15
	24
	2
	2
	TDLA30-10
	1x4
	1% BLER
	2.2

	3
	10
	15
	48
	2
	4
	TDLA30-10
	1x2
	1% BLER
	5.5

	4
	10
	15
	48
	2
	4
	TDLA30-10
	1x4
	1% BLER
	0.2

	5
	10
	15
	48
	1
	8
	TDLA30-10
	2x2
	1% BLER
	-0.2

	6
	10
	15
	48
	1
	8
	TDLA30-10
	2x4
	1% BLER
	TBD

	7
	40
	30
	102
	1
	2
	TDLA30-10
	1x2
	1% BLER
	7.0

	8
	40
	30
	102
	1
	2
	TDLA30-10
	1x4
	1% BLER
	2.1

	9
	40
	30
	102
	1
	4
	TDLA30-10
	1x2
	1% BLER
	4.9

	10
	40
	30
	102
	1
	4
	TDLA30-10
	1x4
	1% BLER
	0.7

	11
	40
	30
	90
	1
	8
	TDLA30-10
	2x2
	1% BLER
	-0.7

	12
	40
	30
	90
	1
	8
	TDLA30-10
	2x4
	1% BLER
	-4.1



	Parameter
	Unit
	Case 1/2
	Case 3/4
	Case 5/6
	Case 7/8
	Case 9/10
	Case 11/12

	Subcarrier spacing
	kHz
	15
	15
	15
	30
	30
	30

	CORESET frequency domain allocation
	
	24
	48
	48
	102
	102
	90

	CORESET time domain allocation
	
	2
	2
	1
	1
	1
	1

	Aggregation level
	
	2
	4
	8
	2
	4
	8

	DCI Format
	
	1_0
	1_1
	1_1
	1_0
	1_1
	1_1

	Payload (without CRC)
	Bits
	39
	52
	52
	41
	53
	53



FR1 CQI
	Parameter
	Unit
	Test1
	Test2
	Test3
	Test4
	Test5
	Test6
	Test7
	Test8

	Bandwidth
	MHz
	10
	10
	40
	40

	Subcarrier spacing
	kHz
	15
	15
	30
	30

	Default TDD UL-DL pattern (Note 1)
	
	3D1S1U, S=10D:2G:2U
	3D1S1U, S=10D:2G:2U
	7D1S2U, S=6D:4G:4U
	7D1S2U, S=6D:4G:4U

	SNR
	 dB
	8
	9
	14
	15
	5
	6
	11
	12
	8
	9
	14
	15
	5
	6
	11
	12

	Propagation channel
	
	AWGN
	AWGN
	AWGN
	AWGN

	Antenna configuration
	
	2x2
	2x4
	2x2
	2x4

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic
	Periodic
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	2
	2
	2
	2

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1)
	
	Row 3,(6,-)
	Row 3,(6,-)
	Row 3,(6,-)
	Row 3,(6,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13
	13
	13
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1
	5/1
	10/1
	10/1

	ReportConfigType
	
	Periodic
	Periodic
	Periodic
	Periodic

	CQI-table
	
	Table 2
	Table 2
	Table 2
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI

	cqi-FormatIndicator
	
	Wideband
	Wideband
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband
	Wideband
	Wideband

	Sub-band Size
	RB
	8
	8
	16
	16

	Csi-ReportingBand
	
	1111111
	1111111
	1111111
	1111111

	CSI-Report periodicity and offset
	slot
	5/0
	5/0
	10/9
	10/9

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1
	1
	1

	
	(CodebookConfig-N1, CodebookConfig-N2)
	
	Not configured
	Not configured
	Not configured
	Not configured

	
	CodebookSubsetRestriction
	
	010000
	010000
	010000
	010000

	
	RI Restriction
	
	N/A
	N/A
	N/A
	N/A

	CQI/RI/PMI delay
	ms
	8
	8
	9.5
	9.5

	Maximum number of HARQ transmission
	
	1
	1
	1
	1

	Note 1:	The same requirements are applicable for FDD and TDD with different UL-DL pattern.
Note 2:	If the NCR-MT reports in an available uplink reporting instance at slot #n based on CQI estimation at a downlink slot not later than slot#(n-4), this reported CQI cannot be applied at the gNB downlink before slot#(n+4).
Note 3:	SSB, TRS, CSI-RS, and/or other unspecified test parameters with respect to TS 38.101-4 are left up to test implementation, if transmitted or needed.



	Reference channel
	Test 1/2/3/4
	Test 5/6/7/8

	Number of allocated PDSCH resource blocks
	52
	106

	Number of consecutive PDSCH symbols
	12
	12

	Number of PDSCH MIMO layers
	1
	2

	Number of DMRS REs (Note 1)
	24
	24

	Overhead for TBS determination
	0
	0

	Available RE-s for PDSCH
	6240
	12720

	CQI index
	Spectral efficiency
	MCS index
	Modulation
	Information Bit Payload per Slot

	0
	OOR
	OOR
	OOR
	N/A
	N/A

	1
	0.1523 
	0
	QPSK
	1480
	2976

	2
	0.3770 
	1
	
	2408
	4744

	3
	0.8770 
	3
	
	5504
	11016

	4
	1.4766 
	5
	16QAM
	9224
	18960

	5
	1.9141 
	7
	
	12040
	24576

	6
	2.4063 
	9
	
	15112
	30728

	7
	2.7305 
	11
	64QAM
	16896
	34816

	8
	3.3223 
	13
	
	20496
	42016

	9
	3.9023 
	15
	
	24576
	49176

	10
	4.5234 
	17
	
	28168
	57376

	11
	5.1152 
	19
	
	31752
	65576

	12
	5.5547 
	21
	256QAM
	34816
	69672

	13
	6.2266
	23
	
	38936
	79896

	14
	6.9141
	25
	
	43032
	88064

	15
	7.4063 
	27
	
	46104
	94248

	NOTE 1: Number of DMRS REs includes the overhead of the DM-RS CDM groups without data
NOTE 2: PDSCH is only scheduled on slots which are full DL



FR2 PDSCH
	Case number
	Bandwidth (MHz)
	SCS (kHz)
	Propagation condition
	Antenna configuration
	Test metric

	1
	100
	120
	TDLA30-75
	2x2
	70% max throughput
1% BLER



	Parameter
	Unit
	Case 1

	Channel bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Allocated resource blocks
	PRBs
	66

	Number of consecutive PDSCH symbols
	
	13

	MCS table
	
	64QAM

	MCS index
	
	4

	Modulation
	
	QPSK

	Target Coding Rate
	
	0.30

	Number of MIMO layers
	
	1

	Number of DMRS REs
	
	12

	Overhead for TBS determination
	
	6

	Information Bit Payload per Slot 
	
	5504

	Transport block CRC per Slot
	
	24

	Number of Code Blocks per Slot
	
	1

	Binary Channel Bits Per Slot
	
	18282



FR2 PDCCH
	Case number
	Bandwidth (MHz)
	SCS (kHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation condition
	Antenna configuration
	Test metric
	SNR (dB)

	1
	100
	120
	60
	1
	2
	TDLA30-75
	1x2
	1% BLER
	6.4

	2
	100
	120
	60
	1
	4
	TDLA30-75
	1x2
	1% BLER
	2.9

	3
	100
	120
	60
	1
	8
	TDLA30-75
	2x2
	1% BLER
	0.1



	Parameter
	Unit
	Case 1
	Case 2
	Case 3

	Subcarrier spacing
	kHz
	30
	30
	30

	CORESET frequency domain allocation
	
	102
	102
	90

	CORESET time domain allocation
	
	1
	1
	1

	Aggregation level
	
	2
	4
	8

	DCI Format
	
	1_0
	1_1
	1_1

	Payload (without CRC)
	Bits
	41
	53
	53



FR2 CQI
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Duplex Mode
	
	TDD

	Default TDD UL-DL pattern (Note 1)
	
	3D1S1U

	Special Slot Configuration
	
	10D+2G+2U

	SNRBB 
	 dB
	8
	9
	14
	15

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2×2 with static channel specified in Annex I.1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	fd-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	6

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	111111111

	CSI-Report periodicity and offset
	slot
	5/0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	Maximum number of HARQ transmission
	
	1

	Note 1:	The same requirements are applicable to with different UL-DL patterns.
Note 2:	If the NCR-MT reports in an available uplink reporting instance at slot #n based on CQI estimation at a downlink slot not later than slot#(n-4), this reported CQI cannot be applied at the gNB downlink before slot#(n+4).
Note 3:	SSB, TRS, CSI-RS, and/or other unspecified test parameters with respect to TS 38.101-4 are left up to test implementation, if transmitted or needed.



	Reference channel
	Test 1/2

	Number of allocated PDSCH resource blocks
	66

	Number of consecutive PDSCH symbols
	12

	Number of PDSCH MIMO layers
	1

	Number of DMRS REs (Note 1)
	24

	Overhead for TBS determination
	6

	Available RE-s for PDSCH
	7590

	CQI index
	Spectral efficiency
	MCS index
	Modulation
	Information Bit Payload per Slot

	0
	OOR
	OOR
	OOR
	N/A

	1
	0.1523
	0
	QPSK
	1800

	2
	0.2344
	0
	
	1800

	3
	0.3770
	2
	
	2856

	4
	0.6016
	4
	
	4480

	5
	0.8770
	6
	
	6528

	6
	1.1758
	8
	
	8712

	7
	1.4766
	11
	16QAM
	11016

	8
	1.9141
	13
	
	14343

	9
	2.4063
	15
	
	17928

	10
	2.7305
	18
	64QAM
	20496

	11
	3.3223
	20
	
	25104

	12
	3.9023
	22
	
	29192

	13
	4.5234
	24
	
	33816

	14
	5.1152
	26
	
	38936

	15
	5.5547
	28
	
	42016

	NOTE 1: Number of DMRS REs includes the overhead of the DM-RS CDM groups without data
NOTE 2: PDSCH is only scheduled on slots which are full DL



Proposal 1: Use above FRC for NCR requirements.
Proposals
In this contribution, we discuss on demodulation performance requirements for NR network-controlled repeaters. Our observations and proposals are:
1. Use above FRC for NCR requirements.
Reference
[bookmark: _Ref126587496][bookmark: _Ref132083827]R4-2316923, WF on NCR-MT demodulation requirements, RAN4#108b, ZTE Corporation

