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Introduction
The main remaining issue for IAB-MT receiver RF requirement should be reference sensitivity requirement. This contribution provide the proposal on this aspect based on the agreed WF [1].
Discussion 
IAB-MT 2-O OTA reference sensitivity level
Considering the agreement on IAB-MT class it is suggested to agree with wider declaration range for Local Area IAB-MT class as option 2: -86 to -114 dBm. But it should be clarified if new IAB-MT class to be introduced in future, the corresponding requirement impact on TS38.174 still will be discussed requirement by requirement. 
Proposal 1: FR2 OTA reference sensitivity: to agree “Option 2: -86dBm to -114dBm” as declaration range for Local Area IAB-MT class. 

IAB-MT FR1 conducted REFSENS
As for Wide Area IAB-MT it is already agreed to reuse Wide Area BS 5dB NF and 2dB IM, it is suggested take 10dB NF and 2dB IM for Local Area IAB-MT considering the summary on NF and IM assumption for BS and US as table below.
	
	Noise Figure(dB)
	IM(dB)
	SNR

	Wide Area BS
	5
	2
	Around -1dB with slight difference(-0.8dB to -1.2dB)depending on FRC

	Medium Range BS
	10
	2
	

	Local Area BS
	13
	2
	

	UE 
	Band n41
	9
	2.5
	-1 dB

	
	Band n77
	10.5
	
	

	
	Band n78, n79
	10
	
	



[bookmark: _Hlk508114944]Consequently, it should be clarified that REFSENS for per TAB connector for IAB-MT type 1-H should be derived with the same formula of BS as:


Where
· BW is the maximum transmission bandwidth
· NF is noise figure, equal to 5 dB for Wide Area IAB-MT and 10 dB for Local Area IAB-MT.
· IM is the implementation margin, equal to 2dB.
· SNR is assumed as -1dB
Proposal 2: for IAB-MT type 1-H REFSENS per TAB connector would be derived based on the same formula of BS with 10dB NF, 2dB IM and -1dB SNR for Local Area class. 

Necessity on IAB-MT 1-O EISREFSENS
As indicated in TR28.817-02 the EISREFSENS for BS type 1-O is introduced to “provide equivalent protection and performance as the conducted reference sensitivity level. The OTA reference sensitivity level is calculated based on the conducted reference sensitivity level for BS type 1-C and 1-H and a hypothetical antenna gain of a passive antenna which would be used with a non-AAS BS in the same deployment scenario.” Hence the motivation should be still valid for Wide Area IAB-MT. But for Local Area IAB-MT this may be not needed. 
Proposal 3: EISREFSENS should be defined for FR1 Wide Area IAB-MT. 

FRC 
For IAB-MT receiver FRC, it is proposed to reuse the below criteria for BS FRC to select the proper FRC within FRC defined for UE. 
-	Limit the number of FRCs to the strict minimum.
-	It shall be possible to specify one requirement per BS channel bandwidth and per sub-carrier spacing.
-	Due to the new spectrum allocation, for some BS channel bandwidth, it would not be possible anymore to cover all PRBs by juxtaposing FRC occurrences, some overlapping might be needed
Hence taking REFSENS as example, the FRC for IAB-MT to be defined should follow tables below. And in annex the columns highlighted by green would be the candidate FRC to be used for IAB-MT.
	 REFSENS for IAB-MT
	FR1 IAB Channel BW
	Subcarrier spacing
	Number of PRBs

	MT-FR1-A1-1
	5 MHz
	15 kHz
	25

	MT-FR1-A1-2
	5 MHz
	30 kHz
	11

	MT-FR1-A1-3
	10 MHz
	60 kHz
	11

	MT-FR1-A1-4
	20 MHz
	15 kHz
	106

	MT-FR1-A1-5
	20 MHz
	30 kHz
	51

	MT-FR1-A1-6
	20 MHz
	60 kHz
	24



	FRC for REFSENS as example  
	IAB channel bandwidth [MHz] 
	Subcarrier spacing [kHz]
	PRB allocation

	MT-FR2-A1-1
	50, 100, 200
	60
	66

	MT- FR2-A1-2
	50 
	120
	32

	MT- FR2-A1-3
	100, 200, 400
	120
	66


[bookmark: _GoBack]Proposal 4: For IAB-MT receiver FRC, it is proposed to reuse the criteria for BS FRC to select the proper FRC within FRC defined for UE. 
Conclusion 
This contribution shares the further view on remaining issue for IAB-MT receiver reference sensitivity with below proposals:
Proposal 1: FR2 OTA reference sensitivity: to agree “Option 2: -86dBm to -114dBm” as declaration range for Local Area IAB-MT class. 
Proposal 2: for IAB-MT type 1-H REFSENS per TAB connector would be derived based on the same formula of BS with 10dB NF, 2dB IM and -1dB SNR for Local Area class. 
Proposal 3: EISREFSENS should be defined for FR1 Wide Area IAB-MT. 
Proposal 4: For IAB-MT receiver FRC, it is proposed to reuse the criteria for BS FRC to select the proper FRC within FRC defined for UE. 
Reference
[1] R4-2005492	WF on IAB-MT reference sensitivity 




Annex 

[bookmark: _Toc21344548]A.3.3.2	FRC for receiver requirements for QPSK [From TS38.101-1]
Table A.3.3.2-1 Fixed reference channel for receiver requirements (SCS 15 kHz, TDD, QPSK 1/3)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20
	25
	30
	40
	50

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15
	15
	15
	15

	Subcarrier spacing configuration [image: ]
	
	0
	0
	0
	0
	0
	0
	0
	0

	Allocated resource blocks
	
	25
	52
	79
	106
	133
	160
	216
	270

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	5
	5
	5
	5
	5
	5
	5
	5

	MCS Index
	
	4
	4
	4
	4
	4
	4
	4
	4

	MCS Table for TBS determination 
	
	64QAM

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	

	  For Slots 0,1,3,4,8,9
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,5,6,7
	Bits
	1672
	3368
	5120
	6912
	8712
	10504
	14088
	17424

	Transport block CRC
	Bits
	16
	16
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	2
	2
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	

	  For Slots 0,1,3,4,8,9
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,5,6,7
	CBs
	1
	1
	1
	1
	2
	2
	2
	3

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	

	  For Slots 0,1,3,4,8,9
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots 2,5,6,7
	Bits
	5400
	11232
	17064
	22896
	28728
	34560
	46656
	58320

	Max. Throughput averaged over 1 frame
	Mbps
	0.669
	1.347
	2.048
	2.765
	3.485
	4.202
	5.635
	6.970

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2:	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).
NOTE 3:	SS/PBCH block is transmitted in slot 0 of each frame
NOTE 4:	Slot i is slot index per frame




Table A.3.3.2-2 Fixed reference channel for receiver requirements (SCS 30 kHz, TDD, QPSK 1/3)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	Subcarrier spacing configuration [image: ]
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Allocated resource blocks
	
	11
	24
	38
	51
	65
	78
	106
	133
	162
	217
	273

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	13
	13
	13
	13
	13
	13
	13
	13
	13
	13
	13

	MCS Index
	
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4

	MCS Table for TBS determination 
	
	64QAM

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slots 0,1,2 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,19}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {3,…,19}
	Bits
	736
	1608
	2472
	3368
	4224
	4992
	6912
	8712
	10504
	14088
	17928

	Transport block CRC
	Bits
	16
	16
	16
	16
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	2
	2
	2
	2
	1
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slots 0,1,2 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,19}
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {3,…,19}
	CBs
	1
	1
	1
	1
	1
	1
	1
	2
	2
	2
	3

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	
	
	
	

	  For Slots 0,1,2 and Slot i, if mod(i, 10) = {7,8,9} for i from {3,…,19}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {3,…,19}
	Bits
	2376
	5184
	8208
	11016
	14040
	16848
	22896
	28728
	34992
	46872
	58968

	Max. Throughput averaged over 1 frame
	Mbps
	0.810
	2.1.769
	2.719
	3.705
	4.646
	5.491
	7.603
	9.583
	11.554
	15.497
	19.721

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2:	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).
NOTE 3:	SS/PBCH block is transmitted in slot #0 of each frame
NOTE 4:	Slot i is slot index per frame





Table A.3.3.2-3 Fixed reference channel for receiver requirements (SCS 60 kHz, TDD, QPSK 1/3)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	Subcarrier spacing configuration [image: ]
	
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

	Allocated resource blocks
	
	11
	18
	24
	31
	38
	51
	65
	79
	107
	135

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Allocated slots per Frame
	
	26
	26
	26
	26
	26
	26
	26
	26
	26
	26

	MCS Index
	
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4

	MCS Table for TBS determination 
	
	64QAM

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slots 0,1,2,3 and Slot i, if mod(i, 20) = {14,15,16,17,18,19} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 20) = {0,…, 13} for i from {4,…,39}
	Bits
	736
	1192
	1608
	2024
	2472
	3368
	4224
	5120
	6912
	8712

	Transport block CRC
	Bits
	16
	16
	16
	16
	16
	16
	24
	24
	24
	24

	LDPC base graph
	
	2
	2
	2
	2
	2
	2
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slots 0,1,2,3 and Slot i, if mod(i, 20) = {14,15,16,17,18,19} for i from {0,…,39}
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 20) = {0,…, 13} for i from {4,…,39}
	CBs
	1
	1
	1
	1
	1
	1
	1
	1
	1
	2

	Binary Channel Bits per Slot
	
	
	
	
	
	
	
	
	
	
	

	  For Slots 0,1,2,3 and Slot i, if mod(i, 20) = {14,15,16,17,18,19} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 20) = {0,…,13} for i from {4,…,39}
	Bits
	2376
	3888
	5184
	6696
	8208
	11016
	14040
	17064
	23112
	29160

	Max. Throughput averaged over 1 frame
	Mbps
	1.766
	3.2.861
	3.859
	4.858
	5.933
	8.083
	10.138
	12.288
	16.589
	20.909

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2:	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).
NOTE 3:	SS/PBCH block is transmitted in slot #0 of each frame
NOTE 4:	Slot i is slot index per frame





[bookmark: _Toc21340990]A.3.3.2	FRC for receiver requirements for QPSK [from TS38.101-2]
Table A.3.3.2-1 Fixed Reference Channel for Receiver Requirements (SCS 60 kHz, TDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	50
	100
	200

	
Subcarrier spacing configuration 
	
	2
	2
	2

	Allocated resource blocks
	
	66
	132
	264

	Subcarriers per resource block
	
	12
	12
	12

	Allocated slots per Frame
	
	23
	23
	23

	MCS index
	
	4
	4
	4

	Modulation
	
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,39} (NOTE 5)
	Bits
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,39} (NOTE 6)
	Bits
	4224
	8456
	16896

	Transport block CRC
	Bits
	24
	24
	24

	LDPC base graph
	
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,39} (NOTE 5)
	CBs
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,39} (NOTE 6)
	CBs
	1
	2
	2

	Binary Channel Bits Per Slot
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,39} (NOTE 5)
	Bits
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,39} (NOTE 6)
	Bits
	14256
	28512
	57024

	Max. Throughput averaged over 1 frame
	Mbps
	9.715
	19.449
	38.861

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2:	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).
NOTE 3:	SS/PBCH block is transmitted in slot 0 of each frame
NOTE 4:	Slot i is slot index per frame
NOTE 5:	When this DL RMC used together with the UL RMC for the transmitter requirements requiring at least one sub frame (1ms) for the measurement period, Slot i, if mod(i, 8) = {3,4,5,6,7} for i from {0,…,39} together with the TDD UL-DL configuration specified in A2.3.
NOTE 6:	When this DL RMC used together with the UL RMC for the transmitter requirements requiring at least one sub frame (1ms) for the measurement period, Slot i, if mod(i, 8) = {0,1,2} for i from {0,…,39} together with the TDD UL-DL configuration specified in A2.3.



Table A.3.3.2-2 Fixed Reference Channel for Receiver Requirements (SCS 120 kHz, TDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	50
	100
	200
	400

	
Subcarrier spacing configuration 
	
	3
	3
	3
	3

	Allocated resource blocks
	
	32
	66
	132
	264

	Subcarriers per resource block
	
	12
	12
	12
	12

	Allocated slots per Frame
	
	47
	47
	47
	47

	MCS index
	
	4
	4
	4
	4

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,79} (NOTE 5)
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,79} (NOTE 6)
	Bits
	2088
	4224
	8456
	16896

	Transport block CRC
	Bits
	16
	24
	24
	24

	LDPC base graph
	
	2
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,79} (NOTE 5)
	CBs
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,79} (NOTE 6)
	CBs
	1
	1
	2
	2

	Binary Channel Bits Per Slot
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,79} (NOTE 5)
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,79} (NOTE 6)
	Bits
	6912
	14256
	28512
	57024

	Max. Throughput averaged over 1 frame
	Mbps
	9.814
	19.853
	39.743
	79.411

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2:	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).
NOTE 3:	SS/PBCH block is transmitted in slot 0 of each frame
NOTE 4:	Slot i is slot index per frame
NOTE 5:	When this DL RMC used together with the UL RMC for the transmitter requirements requiring at least one sub frame (1ms) for the measurement period, Slot i, if mod(i, 16) = {7,…,15} for i from {0,…,79} together with the TDD UL-DL configuration specified in A2.3.
NOTE 6:	When this DL RMC used together with the UL RMC for the transmitter requirements requiring at least one sub frame (1ms) for the measurement period, Slot i, if mod(i, 16) = {0,…,6} for i from {0,…,79} together with the TDD UL-DL configuration specified in A2.3.
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