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1. Introduction
This contribution provides our views on how to define IAB-MT FR1 REFSENS and FR2 FRC.
2. Discussion
2.1 FR1 conducted requirements
As IAB is a network node, there’re not so many implementation limitations such as size, power consumption, etc. Then the Rx components performance can be similar with BS. Therefore, the following proposals can be reasonable.
Proposal 1: For IAB-MT FR1 REFSENS, the following assumptions are used,
· REFSENS requirements follow BS approach, i.e. no specific REFSENS for every band, single antenna requirement for conducted REFSENS.
· Rx path number and Noise figure reuse BS Rx REFSENS assumption.
· Reference measurement channel uses the same with UE REFSENS but follow the RB allocation number with BS.
The remaining issue is the exact REFSENS requirement. As there’s no diversity gain for single antenna REFSENS, the same REFESNS equation with BS can be used for IAB-MT conducted REFSENS.

	
Where:
-	BW is the maximum transmission bandwidth
-	NF is IAB-MT noise figure, which can reuse BS assumption that it equal to 5 dB for Wide Area BS, 10 dB for Medium Range BS and 13 dB for Local Area BS.
-	IM is the implementation margin, equal to 2dB.
-	SNR is -1 dB which is the same with UE REFSENS assumption.
As G-FR1-A1-10 and G-FR1-A1-11 are specifically for NB-IoT, we only see the allocated RBs and the corresponding BW for G-FR1-A1-1 to G-FR1-A1-6.
Table 1: REFSENS measurement channels
	Reference channel
	[bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK42][bookmark: OLE_LINK43]G-FR1-A1-1
	G-FR1-A1-2
	G-FR1-A1-3
	G-FR1-A1-4
	G-FR1-A1-5
	G-FR1-A1-6

	Subcarrier spacing (kHz)
	15
	30
	60
	15
	30
	60

	Allocated resource blocks
	25
	11
	11
	106
	51
	24

	Corresponding BW (MHz)
	5
	5
	10
	20
	20
	20

	UE REFSENS channel allocated RB for above BW
	25
	11
	11
	106
	51
	24

	If the same RB number for the same BW
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Temporary name for IAB-MT RESENS measurement channel following UE channel
	MT-FR1-A1-1
	MT -FR1-A1-2
	MT -FR1-A1-3
	MT -FR1-A1-4
	MT -FR1-A1-5
	MT -FR1-A1-6


Then we can have the following IAB-MT requirements using UE REFSENS measurement channel and the assumptions in proposal 1.
Table 2: Wide Area IAB-MT reference sensitivity levels
	IAB-MT channel bandwidth (MHz) 
	Sub-carrier spacing (kHz)
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS
 (dBm)

	5, 10, 15 
	15
	MT-FR1-A1-1
	 -101.5

	10, 15 
	30
	MT-FR1-A1-2
	 -102.0

	10, 15
	60
	MT-FR1-A1-3
	 -99

	20, 25, 30, 40, 50 
	15
	MT-FR1-A1-4
	 -95.2

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	MT-FR1-A1-5
	 -95.4

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	MT-FR1-A1-6
	 -95.6



Table 3: Medium Range IAB-MT reference sensitivity levels
	IAB-MT channel bandwidth (MHz) 
	Sub-carrier spacing (kHz)
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS
 (dBm)

	5, 10, 15 
	15
	MT-FR1-A1-1
	 -96.5

	10, 15 
	30
	MT-FR1-A1-2
	 -97.0

	10, 15
	60
	MT-FR1-A1-3
	 -94.0

	20, 25, 30, 40, 50 
	15
	MT-FR1-A1-4
	 -90.2

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	MT-FR1-A1-5
	 -90.4

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	MT-FR1-A1-6
	 -90.6



Comparing Table 2 and Table 3 with BS REFSENS levels, maximum 0.2 dB difference can be seen. Then the same levels for MT and DU can also be considered.
Proposal 2: For IAB-MT FR1 conducted REFSENS requirements, the requirements in Table 2 and Table 3 can be considered. Using the same levels with DU should also be ok.
2.2 FR1 radiated requirements
For FR1 radiated REFSENS, the same approach with BS can be used to define the OTA REFSENS when the conducted requirements are concluded.
Proposal 3:  IAB-MT uses the same approach with BS to define the OTA REFSENS based on the agreed conducted REFSENS requirements.
2.2 FR2 REFSENS FRC
For FR2 FRC, IAB-MT should also use DL channel as UE. UE FR2 REFSENS measurement channel can be a reference but the BS RB allocation number can be used as discussed in FR1 REFSENS.
Proposal 4: IAB-MT FR2 REFSENS FRC uses UE FR2 REFSENS measurement channel but follows the BS FR2 FRC RB allocation number.
3. Conclusion
This contribution provides our views on how to define IAB-MT FR1 REFSENS and how to configure FR2 REFSENS FRC. The following proposals are made,
Proposal 1: For IAB-MT FR1 REFSENS, the following assumptions are used,
· REFSENS requirements follow BS approach, i.e. no specific REFSENS for every band, single antenna requirement.
· Rx path number and Noise figure reuse BS Rx REFSENS assumption.
· Reference measurement channel uses the same with UE REFSENS but follow the RB allocation number with BS.
Proposal 2: For IAB-MT FR1 conducted REFSENS requirements, the requirements in Table 2 and Table 3 can be considered. Using the same levels with DU should also be ok.
Proposal 3:  IAB-MT uses the same approach with BS to define the OTA REFSENS based on the agreed conducted REFSENS requirements.
[bookmark: _GoBack]Proposal 4: IAB-MT FR2 REFSENS FRC uses UE FR2 REFSENS measurement channel but follows the BS FR2 FRC RB allocation number.
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