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< start of changes >
[bookmark: _Toc51054764][bookmark: _Toc53221940][bookmark: _Toc53222104][bookmark: _Toc53222207][bookmark: _Toc53222648][bookmark: _Toc51054796][bookmark: _Toc53221972][bookmark: _Toc53222136][bookmark: _Toc53222239][bookmark: _Toc53222680]8.2.2	IAB-MT Reference sensitivity
The IAB-MT uses similar assumptions for antenna architecture and gain as the IAB-DU, it is also assumed that the front end HW is similar and has the same NF. 
As such the IAB-MT reference sensitivity will be derived using the same assumptions as the BS. The IAB-MT sensitivity is given by:

	
Where:
-	BW is the maximum transmission bandwidth for the FRC
-	NF is the noise figure
-	IM is the implementation margin.
-	SNR is the SNR value for which we reach 95% throughput. Each company provided simulation results, and average will be done for each BW.
The NF and the IM margin are hardware dependent and taken from the BS:
	NF = 5dB for wide area IAB-MT and 13dB for local area IAB-MT
	IM is 2dB
As the IAB-MT operated on the DL the FRC's and the associated SNR requirements must could be based on the UE FRCs. There are many more FRC's for the UE for each of the channel BW's however it is sufficient to specify a limited number of FRC's in the same way as the BS. For each BS FRC there is a UE FRC of the same transmission BW and hence these can be used for the IAB-MT as shown in table 8.2.2-1.
The UE FRC definition is more complex than the BS and includes some parameters which require communication between eth UE and the BS test emulator. The method for conformance for the IAB-MT has not yet been agreed and hence the definition of the FRC is simplified in order to avoid any test implications. As such we keep the MCS, PRB allocation, SCS and CHBW information in FRC for core requirements; further discuss other detailed parameters in conformance phase
In addition for the current IAB FR1 bands only TDD are specified so there is no need for 15 kHz SCS at this release.
Table 8.2.2-1: FRC's for the FR1 IAB-MT 
	BS Reference channel
	equivalent UE reference channel (TS 38.101-1 [3], Annex A3.3)

	G-FR1-A1-2
	Table A.3.3.2-2, 5MHz CBW

	G-FR1-A1-3
	Table A.3.3.2-3, 10MHz CBW

	G-FR1-A1-5
	Table A.3.3.2-2, 20MHz CBW

	G-FR1-A1-6
	Table A.3.3.2-3, 20MHz CBW



The SNR for the BS varies between -0.8dB to -1.2dB for each of the BS FRC's, however the UE uses a figure of -1dB for all FRC's. As the SNR is dependent on the modulation the UE figure is used.
Applying these number to the equation gives:
Table 8.2.2-2: NR Wide Area IAB-MT reference sensitivity levels
	IAB-MT channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
Ref TS 38.101-1  [3] Annex A
	signal BW
	IM
	SNR
	NF
	IAB-MT reference sensitivity power level

	
	
	
	MHz
	dB
	dB
	dB
	dBm

	10, 15
	30
	Table A.3.3.2-2, 5MHz CBW
	3.96
	2
	-1
	5
	-102.0

	10, 15
	60
	Table A.3.3.2-3, 10MHz CBW
	7.92
	2
	-1
	5
	-99.0

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	30
	Table A.3.3.2-2, 20MHz CBW
	18.36
	2
	-1
	5
	-95.4

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	60
	Table A.3.3.2-3, 20MHz CBW
	17.28
	2
	-1
	5
	-95.6



Table 8.2.2-3: NR Local Area IAB-MT reference sensitivity levels
	IAB-MT channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
Ref TS 38.101-1 [3] Annex A
	signal BW
	IM
	SNR
	NF
	IAB-MT reference sensitivity power level

	
	
	
	MHz
	dB
	dB
	dB
	dBm

	10, 15
	30
	Table A.3.3.2-2, 5MHz CBW
	3.96
	2
	-1
	13
	-94.0

	10, 15
	60
	Table A.3.3.2-3, 10MHz CBW
	8.92
	2
	-1
	13
	-91.0

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	30
	Table A.3.3.2-2, 20MHz CBW
	18.36
	2
	-1
	13
	-87.4

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	60
	Table A.3.3.2-3, 20MHz CBW
	17.28
	2
	-1
	13
	-87.6



The simplified FRCs are defined as follows:
[bookmark: _Ref43894658]Table 8.2.2-4: FRC parameters for FR1 reference sensitivity level for IAB-MT.
	[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK13]Reference channel
	G-FR1-A1-22
	G-FR1-A1-23
	G-FR1-A1-25
	G-FR1-A1-26

	Subcarrier spacing (kHz)
	30
	60
	30
	60

	Allocated resource blocks
	11
	11
	51
	24

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3

	[bookmark: _Hlk499884117]NOTE 1:	DL-DMRS-config-type = 1 with DL-DMRS-max-len = 1, DL-DMRS-add-pos = pos2 with = 2, = 6 and 9 as per Table 7.4.1.1.2-3 of TS 38.211 [3].
NOTE 2:	MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size for receiver sensitivity


<< Unchanged part is omitted>>


10.3.2.1	FR2
The FR2 IAB-MT antenna and front end is similar to that of a BS so the OTA reference sensitivity requirements will be based upon the same assumptions as the BS.The BS FR2 OTA reference sensitivity level is based on a declared EIS value within a specified range, the range is calculated based on the useful range of antenna gains expected for the BS class. And is calculated as follows:
Hence for a wide area BS

	
Where: BW is the noise BW of the FRC, NF is the noise figure, IM is implantation margin not related to antenna array, SNR is the required SNR for demodulation and G is the antenna gain and RF losses.
The expected gain range is the same as the BS, however as there is no medium range IAB-MT the local area gain range is expanded to cover the medium range also:
Table 10.3.2.1-1: G assumptions for calculating FR2 WA and LA OTA REFSENS range
	IAB-MT class
	G

	
	30 GHz 
(24.25 – 33.4 GHz)
	45GHz 
(37 – 52.6 GHz)

	WA
	10 to 33 dBi
	12 to 35 dBi

	LA
	0 to 28 dBi
	2 to 30 dBi



The FRC's and the associated SNR values are also based on the Dl DL values used for the UE. There are UE FRC's defined which have the same signal BW as the BS FRC's as shown un table 10.3.2.1-2
Table 10.3.2.1-2 FR2 equivalent IAB-MT FRC's
	BS Reference channel
	equivalent UE reference channel (TS 38.101-2[4], Annex A3.3)

	G-FR2-A1-1
	Table A.3.3.2-1, 50MHz CBW

	G-FR2-A1-2
	Table A.3.3.2-2, 50MHz CBW

	G-FR2-A1-3
	Table A.3.3.2-3, 100MHz CBW



The SNR for the BS FRCs range from -1.1 to -1.2 dB , the UE SNR assumption is -1dB, however as the declaration ranges and declared values are rounded to integer values this makes no difference to the final range. As such the FR2 IAB-MT range is the same as the BS, as follows:
	For Wide Area IAB-MT, EISREFSENS_50M is an integer value in the range -96 to -119 dBm. The specific value is declared by the vendor.
	For Local Area IAB-MT, EISREFSENS_50M is an integer value in the range -86 to -114 dBm. The specific value is declared by the vendor.
[bookmark: _Ref43895291]The FR2 IAB-MT FRC definitions in the core specification in a similar way to the FR1 RFCs as explained in clause 8.2.2. The simplified FR2 FRCs are defined as follows:
Table 10.3.2.1-3: FRC parameters for FR2 reference sensitivity level for IAB-MT.
	Reference channel
	G-FR2-A1-21
	G-FR2-A1-22
	G-FR2-A1-23

	Subcarrier spacing (kHz)
	60
	120
	120

	Allocated resource blocks
	66
	32
	66

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9

	Modulation
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS, additional DM-RS position = pos2 with l0 = 2, l = 6 and 9 as per Table 7.4.1.1.2-3 of TS 38.211 [3].
NOTE 2:	MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size.
	



<< Unchanged part is omitted>>

< end of changes >
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