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Introduction
In the RAN4#95-e meeting, there were some further discussion how to implement IAB-MT FRC and WF was approved as following, therefore in this contribution, we want to share some further inputs on that.
[bookmark: OLE_LINK7][bookmark: OLE_LINK5]Sub topic 1-4: FRC to be used by IAB-MT
All companies agree option 2 is ok so:
Agreement: Selected UE FRC can be for IAB-MT based the same criteria as BS
Companies are encouraged to bring FRC proposals in next RAN4 meeting. 
[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK2][bookmark: OLE_LINK15]Discussion 
1.1 . FR1
As it was agreed that selected UE FRC can be for IAB-MT based the same criteria as BS. For FRC design for FR1 BS, it is different from UE FRC spanning over the whole frequency range, therefore we need to review how FR1 BS FRC was designed firstly in Rel-15 and then how to select UE FRC for IAB-MT. As shown in the following Table 1-1, for 5,10,15MHz with 15KHz, the corresponding FRC G-FR1-A1-1 is based 5MHz with 15KHz and so on.  
Table 1-1: FR1 NR BS reference sensitivity levels
	BS channel bandwidth (MHz) 
	Sub-carrier spacing (kHz)
	Reference measurement channel
	 corresponding channel for FRC

	5, 10, 15 
	15 
	G-FR1-A1-1 [25]
	5MHz

	10, 15 
	30 
	G- FR1-A1-2 [11]
	5MHz

	10, 15
	60 
	G- FR1-A1-3 [11]
	10MHz

	20, 25, 30, 40, 50 
	15 
	G- FR1-A1-4 [106]
	20MHz

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30 
	G- FR1-A1-5 [51]
	20MHz

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60 
	G- FR1-A1-6 [24]
	20MHz


Based on the above approach, selected UE FRC for FR1 IAB-MT are listed as following
Table 1-2: FR1 IAB-MT reference sensitivity levels
	IAB-MT channel bandwidth (MHz) 
	Sub-carrier spacing (kHz)
	Reference measurement channel
	 corresponding channel for FRC

	5, 10, 15 
	15 
	I-FR1-A1-1 [25]
	5MHz

	10, 15 
	30 
	I- FR1-A1-2 [11]
	5MHz

	10, 15
	60 
	I- FR1-A1-3 [11]
	10MHz

	20, 25, 30, 40, 50 
	15 
	I- FR1-A1-4 [106]
	20MHz

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30 
	I- FR1-A1-5 [51]
	20MHz

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60 
	I- FR1-A1-6 [24]
	20MHz



Table 1-3 Fixed Reference Channel for FR1 IAB-MT Receiver Requirements 

	Parameter
	Unit
	Value

	Reference channel
	
	I-FR1-A1-1
	I-FR1-A1-2
	I-FR1-A1-3
	I-FR1-A1-4
	I-FR1-A1-5
	I-FR1-A1-6
	
	

	[Channel bandwidth]
	[MHz]
	5
	20
	5
	20
	10
	20
	
	

	Subcarrier spacing
	kHz
	15
	15
	30
	30
	60
	60
	
	

	Subcarrier spacing configuration [image: ]
	
	0
	0
	1
	1
	2
	2
	
	

	Allocated resource blocks
	
	25
	106
	11
	51
	11
	24
	
	

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12
	
	

	Allocated slots per Frame
	
	5
	5
	13
	13
	26
	26
	
	

	MCS Index
	
	4
	4
	4
	4
	4
	4
	
	

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	
	

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

	Maximum number of HARQ transmissions
	
	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
	
	

	  For Slots 2,5,6,7
	Bits
	1672
	6912
	736
	3368
	736
	1608
	
	

	Transport block CRC
	Bits
	16
	24
	16
	16
	16
	16
	
	

	LDPC base graph
	
	2
	1
	2
	2
	2
	2
	
	

	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
	
	

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

	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
	
	

	  For Slots 2,5,6,7
	Bits
	5400
	22896
	2376
	11016
	2376
	5184
	
	

	Max. Throughput averaged over 1 frame
	Mbps
	0.669
	2.765
	0.810
	3.705
	1.766
	3.859
	
	

	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



Additional test parameters for TDD. e.g.DL-UL pattern configuration and HARQ number for FR1 IAB-MT could be reused from Table A.3.1-1 in TS 38.101-1 and test parameters of CORESET configuration, PDSCH, DMRS, PT-TS configuration for FR1 IAB-MT could also be reused from Table A.3.3.1-1 in TS 38.101-1.  
1.2 [bookmark: OLE_LINK4]. FR2 
As it was agreed that selected UE FRC can be for IAB-MT based the same criteria as BS. For FRC design for FR2 BS, it is also different from UE FRC spanning over the whole frequency range. 
For example for 50,100,200MHz with 60KHz SCS, then BS FRC G-FR2-A1-1 are based on 50MHz with 60KHz SCS,66PRB, therefore 100MHz with 60KHz could be tested by two G-FR2-A1-1 FRCs and 200MHz with 60KHz could be tested by four G-FR2-A1-1 FRCs. 
For 50,100,200,400MHz with 120KHz SCS, as PRB number of 100MHz, 200MHz, 400MHz is not multiples of that of 50MHz while PRB number of 200MHz, 400MHz is multiple of that of 100MHz, therefore one specific FRC G-FR2-A1-2 is designed for 50MHz and one FRC G-FR2-A1-3 is designed for 100MHz, 200MHz, 400MHz to avoid overlapping PRB test.
To adopt the above criteria to select UE FRC for IAB-MT, then IAB-MT REFSENS and FRC could be defined in the following table: 
Table 2-1: FR2 IAB-MT OTA Reference sensitivity requirement
	IAB-MT channel Bandwidth
(MHz)
	Sub-carrier spacing (kHz)
	FRC
	Corresponding Channel for FRC

	50, 100, 200
	60
	I-FR2-A1-1 [66]
	50MHz

	50
	120
	I-FR2-A1-2 [32]
	50MHz

	100, 200, 400
	120
	I-FR2-A1-3 [66]
	100MHz

	NOTE 1:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.
NOTE 2:	The declared EISREFSENS_50M shall be within the range specified above.





Table 2-2 Fixed Reference Channel for IAB-MT FR2 Receiver Requirements 
	Parameter
	Unit
	Value

	Reference channel
	
	I-FR2-A2-1
	[bookmark: OLE_LINK12]I-FR2-A2-2
	I-FR2-A2-3

	[bookmark: OLE_LINK6][Channel bandwidth]
	[MHz]
	[50]
	[50]
	[100]

	
Subcarrier spacing configuration 
	
	2
	3
	3

	Allocated resource blocks
	
	66
	32
	66

	Subcarriers per resource block
	
	12
	12
	12

	Allocated slots per Frame
	
	23
	47
	47

	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}
	Bits
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 10) = {0,1,2} for i from {1,…,39}
	Bits
	4224
	2088
	4224

	Transport block CRC
	Bits
	24
	16
	24

	LDPC base graph
	
	1
	2
	1

	Number of Code Blocks per Slot
	
	
	
	

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

	  For Slot i, if mod(i, 10) = {0,1,2} for i from {1,…,39}
	CBs
	1
	1
	1

	Binary Channel Bits Per Slot
	
	
	
	

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

	  For Slot i, if mod(i, 10) = {0,1,2} for i from {1,…,39}
	Bits
	14256
	6912
	14256

	Max. Throughput averaged over 1 frame
	Mbps
	9.715
	9.814
	19.853

	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



Additional test parameters for TDD. e.g.DL-UL pattern configuration and HARQ number for FR1 IAB-MT could be reused from Table A.3.3.1-1 in TS 38.101-2 and test parameters of CORESET configuration, PDSCH, DMRS, PT-TS configuration for FR1 IAB-MT could also be reused from Table A.3.1-1 in TS 38.101-2.  
Conclusions
In this contribution, we shared more further inputs on IAB-MT FRC design and proposals are made as following: 
Proposal : adopt the FRC in this contribution for IAB-MT. 
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