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1 Introduction
This is a revision of R4-2107100 after 1st round review in RAN4#98e-bis, no comments were made however the following updates have been made the following corrections have been made
The NB-IoT test models (G-FR1-A1-10, G-FR1-A1-11) have been removed
Note the IAB-MT MU/TT values remains under discussion so the IAB-MT values remain in square brackets. Also it has been confirmed that the IAB-DU will use the BS MU/TT values so the IAB-DU values are correct.
F<3GHz has been put back in as we have band 41 (as pointed out in review of the OTA sensitivity TP)
As with the comment for OTA sensitivity we have no FDD so the step to turn Tx on for FDD has been removed from the procedure.
This text proposal completes clause 7.2 conducted sensitivity.
· Requirements below 3GHz are removed as there are no FR1 bands < 2.496 MHz (n41)
· References to NB-IoT have been removed
· The 5MHz channel has been removed
· For IAB-MT the BS/IAB-DU TT have been applied, UE values are slightly different so values remain in square brackets for now.
2 TP to TS 38.176-1 v0.0.1
--- Start of changes ---
[bookmark: _Toc21100017][bookmark: _Toc29809815][bookmark: _Toc36645200][bookmark: _Toc37272254][bookmark: _Toc45884500][bookmark: _Toc53182523][bookmark: _Toc58860264][bookmark: _Toc58862768][bookmark: _Toc61182761]7.2	Reference sensitivity level
[bookmark: _Toc21100018][bookmark: _Toc29809816][bookmark: _Toc36645201][bookmark: _Toc37272255][bookmark: _Toc45884501][bookmark: _Toc53182524][bookmark: _Toc58860265][bookmark: _Toc58862769][bookmark: _Toc61182762]7.2.1	Definition and applicability
[bookmark: _Hlk508114944]The reference sensitivity power level PREFSENS is the minimum mean power received at the TAB connector for IAB type 1-H at which a throughput requirement shall be met for a specified reference measurement channel.
[bookmark: _Toc21100019][bookmark: _Toc29809817][bookmark: _Toc36645202][bookmark: _Toc37272256][bookmark: _Toc45884502][bookmark: _Toc53182525][bookmark: _Toc58860266][bookmark: _Toc58862770][bookmark: _Toc61182763]7.2.2	Minimum requirement
The minimum requirement for IAB-DU type 1-H is in TS 38.174 [2], clause 7.2.1.
The minimum requirement for IAB-MT type 1-H is in TS 38.174 [2], clause 7.2.2.
[bookmark: _Toc21100020][bookmark: _Toc29809818][bookmark: _Toc36645203][bookmark: _Toc37272257][bookmark: _Toc45884503][bookmark: _Toc53182526][bookmark: _Toc58860267][bookmark: _Toc58862771][bookmark: _Toc61182764]7.2.3	Test purpose
To verify that for each IAB type 1-H TAB connector at the reference sensitivity level the throughput requirement shall be met for a specified reference measurement channel.
[bookmark: _Toc21100021][bookmark: _Toc29809819][bookmark: _Toc36645204][bookmark: _Toc37272258][bookmark: _Toc45884504][bookmark: _Toc53182527][bookmark: _Toc58860268][bookmark: _Toc58862772][bookmark: _Toc61182765]7.2.4	Method of test	Comment by Huawei-RKy: The test procedure is quite simple and references other tables/annexes for the details of the FRC’s as such it is appropriate for both IAB_DU and IAB-MT
[bookmark: _Toc21100022][bookmark: _Toc29809820][bookmark: _Toc36645205][bookmark: _Toc37272259][bookmark: _Toc45884505][bookmark: _Toc53182528][bookmark: _Toc58860269][bookmark: _Toc58862773][bookmark: _Toc61182766]7.2.4.1	Initial conditions	
Test environment: 
-	Normal; see annex B.2. 
-	Extreme, see annexes B.3 and B.5.
RF channels to be tested for single carrier: B, M and T; see clause 4.9.1.
Under extreme test environment, the test shall be performed on each of B, M and T under extreme power supply conditions as defined in annex B.5.
NOTE:	Tests under extreme power supply conditions also test extreme temperatures.
[bookmark: _Toc21100023][bookmark: _Toc29809821][bookmark: _Toc36645206][bookmark: _Toc37272260][bookmark: _Toc45884506][bookmark: _Toc53182529][bookmark: _Toc58860270][bookmark: _Toc58862774][bookmark: _Toc61182767]7.2.4.2	Procedure
The minimum requirement is applied to all connectors under test.
The procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested; see clause 7.1.
1)	Connect the connector under test to measurement equipment as shown in annex D.2.1. 	Comment by Huawei-RKy: Correct when annex D is written
2)	Set the IAB to transmit a signal according to clause 4.9.2, set the TAB connector to the manufacturers declared rated carrier output power (Prated,c,AC or Prated,c,TABC, D.21).
32)	Start the signal generator for the wanted signal to transmit the Fixed Reference Channels for reference sensitivity in clause 7.2.5 and according to annex A.1.
34)	Set the signal generator for the wanted signal power as specified in clause 7.2.5.
45)	Measure the throughput according to annex A.1.
In addition, for a multi-band TAB connector, the following steps shall apply:
56)	For multi-band TAB connector and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.
[bookmark: _Toc21100024][bookmark: _Toc29809822][bookmark: _Toc36645207][bookmark: _Toc37272261][bookmark: _Toc45884507][bookmark: _Toc53182530][bookmark: _Toc58860271][bookmark: _Toc58862775][bookmark: _Toc61182768]7.2.5	Test requirements
[bookmark: _Toc21127529][bookmark: _Toc29811738][bookmark: _Toc53185391][bookmark: _Toc53185767][bookmark: _Toc57820243][bookmark: _Toc57821170][bookmark: _Toc61183446][bookmark: _Toc61183840][bookmark: _Toc61184232][bookmark: _Toc61184624][bookmark: _Toc61185014]7.2.5.1	Test requirements for IAB-DU type 1-H
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A.1 with parameters specified in table 7.2.5.1-1 for Wide Area IAB-DU, in table 7.2.5.1-2 for Medium Range IAB-DU and in table 7.2.5.1-3 for Local Area OAB-DU.
Table 7.2.5.1-1: NR Wide Area IAB-DU reference sensitivity levels 
	BS channel
	Sub-carrier
	Reference
	Reference sensitivity power level, PREFSENS (dBm)

	bandwidth (MHz)
	spacing (kHz)
	measurement channel
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	5, 10, 15
	15
	G-FR1-A1-1 (Note 1)
	-101
	-100.7
	-100.5

	
	
	G-FR1-A1-10 (Note 3)	Comment by Huawei-RKy: Are these cases for NB-IoT only? If so we can remove.
	-101 (Note 2)
	-100.7 (Note 2)
	-100.5 (Note 2)

	10, 15
	30
	G-FR1-A1-2 (Note 1)
	-101.1
	-100.8
	-100.6

	10, 15
	60
	G-FR1-A1-3 (Note 1)
	-98.2
	-97.9
	-97.7

	20, 25, 30, 40,
	15
	G-FR1-A1-4 (Note 1)
	-94.6
	-94.3
	-94.1

	50
	
	G-FR1-A1-11 (Note 4)
	-94.6 (Note 2)
	-94.3 (Note 2)
	-94.1 (Note 2)

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5 (Note 1)
	-94.9
	-94.6
	-94.4

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	60
	G-FR1-A1-6 (Note 1)
	-95
	-94.7
	-94.5

	NOTE 1:	PREFSENS 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 IAB-DU channel bandwidth.
NOTE 2:	The requirements apply to BS that supports NB-IoT operation in NR in-band.
NOTE 3:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of G-FR1-A1-10 mapped to the 24 NR resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of G-FR1-A1-1 mapped to disjoint frequency ranges with a width of 25 resource blocks each.
NOTE 4:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of G-FR1-A1-11 mapped to the 105 NR resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of G-FR1-A1-4 mapped to disjoint frequency ranges with a width of 106 resource blocks each.



[bookmark: OLE_LINK319][bookmark: OLE_LINK320]Table 7.2.5.1-2: NR Medium Range IAB-DU reference sensitivity levels 
	BS channel
	Sub-carrier
	Reference
	Reference sensitivity power level, PREFSENS (dBm)

	bandwidth (MHz)
	spacing (kHz)
	measurement channel
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	5, 10, 15
	15
	G-FR1-A1-1 (Note 1)
	-96
	-95.7
	-95.5

	
	
	G-FR1-A1-10 (Note 3)
	-96 (Note 2)
	-95.7 (Note 2)
	-95.5 (Note 2)

	10, 15
	30
	G-FR1-A1-2 (Note 1)
	-96.1
	-95.8
	-95.6

	10, 15
	60
	G-FR1-A1-3 (Note 1)
	-93.2
	-92.9
	-92.7

	20, 25, 30, 40,
	15
	G-FR1-A1-4 (Note 1)
	-89.6
	-89.3
	-89.1

	50
	
	G-FR1-A1-11 (Note 4)
	-89.6 (Note 2)
	-89.3 (Note 2)
	-89.1 (Note 2)

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5 (Note 1)
	-89.9
	-89.6
	-89.4

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6 (Note 1)
	-90
	-89.7
	-89.5

	NOTE 1:	PREFSENS 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 IAB-DU channel bandwidth.
NOTE 2:	The requirements apply to BS that supports NB-IoT operation in NR in-band.
NOTE 3:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of G-FR1-A1-10 mapped to the 24 NR resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of G-FR1-A1-1 mapped to disjoint frequency ranges with a width of 25 resource blocks each.
NOTE 4:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of G-FR1-A1-11 mapped to the 105 NR resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of G-FR1-A1-4 mapped to disjoint frequency ranges with a width of 106 resource blocks each.



Table 7.2.5.1-3: NR Local Area IAB-DU reference sensitivity levels
	BS channel
	Sub-carrier
	Reference
	Reference sensitivity power level, PREFSENS (dBm)

	bandwidth (MHz)
	spacing (kHz)
	measurement channel
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	5, 10, 15
	15
	G-FR1-A1-1 (Note 1)
	-93
	-92.7
	-92.5

	
	
	G-FR1-A1-10 (Note 3)
	-93 (Note 2)
	-92.7 (Note 2)
	-92.5 (Note 2)

	10, 15
	30
	G-FR1-A1-2 (Note 1)
	-93.1
	-92.8
	-92.6

	10, 15
	60
	G-FR1-A1-3 (Note 1)
	-90.2
	-89.9
	-89.7

	20, 25, 30, 40,
	15
	G-FR1-A1-4 (Note 1)
	-86.6
	-86.3
	-86.1

	50
	
	G-FR1-A1-11 (Note 4)
	-86.6 (Note 2)
	-86.3 (Note 2)
	-86.1 (Note 2)

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5 (Note 1)
	-86.9
	-86.6
	-86.4

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6 (Note 1)
	-87
	-86.7
	-86.5

	NOTE 1:	PREFSENS 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 IAB-DU channel bandwidth.
NOTE 2:	The requirements apply to BS that supports NB-IoT operation in NR in-band.
NOTE 3:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of G-FR1-A1-10 mapped to the 24 NR resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of G-FR1-A1-1 mapped to disjoint frequency ranges with a width of 25 resource blocks each.
NOTE 4:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of G-FR1-A1-11 mapped to the 105 NR resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of G-FR1-A1-4 mapped to disjoint frequency ranges with a width of 106 resource blocks each.



7.2.5.2	Test requirements for IAB-MT type 1-H
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A.1 with parameters specified in table 7.2.5.2-1 for Wide Area IAB-MT and in table 7.2.5.2-2 for Local Area IAB-MT. 
Table 7.2.5.2-1: 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)

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz

	4.2 GHz < f ≤ 6.0 GHz

	10, 15
	30
	G-FR1-A1-22 (Note 1)
	[-101.3]
	[-101]
	[-100.8]

	10, 15
	60
	G-FR1-A1-23 (Note 1)
	[-98.3]
	[-98]
	[-97.8]

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	30
	G-FR1-A1-25 (Note 1)
	[-94.7]
	[-94.4]
	[-94.2]

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	60
	G-FR1-A1-26 (Note 1)
	[-94.9]
	[-94.6]
	[-94.4]

	NOTE 1:	PREFSENS 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 IAB-MT channel bandwidth.



Table 7.2.5.2-2: Local Area IAB-MT reference sensitivity levels

	IAB-MT channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	Reference sensitivity power level, PREFSENS
(dBm)

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz

	4.2 GHz < f ≤ 6.0 GHz

	10, 15
	30
	G-FR1-A1-22 (Note 1)
	[-93.3]
	[-93]
	[-92.8]

	10, 15
	60
	G-FR1-A1-23 (Note 1)
	[-90.3]
	[-90]
	[-89.8]

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	30
	G-FR1-A1-25 (Note 1)
	[-86.7]
	[-86.4]
	[-86.2]

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	60
	G-FR1-A1-26 (Note 1)
	[-86.9]
	[-86.6]
	[-86.4]

	NOTE 1:	PREFSENS 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 IAB-MT channel bandwidth.



	IAB-MT channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	Reference sensitivity power level, PREFSENS
(dBm)

	
	
	
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	10, 15 
	30
	G-FR1-A1-22 (Note 1)
	[-93]
	[-92.8]

	10, 15
	60
	G-FR1-A1-23 (Note 1)
	[-90]
	[-89.8]

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-25 (Note 1)
	[-86.4]
	[-86.2]

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-26 (Note 1)
	[-86.6]
	[-86.4]

	NOTE 1:	PREFSENS 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 IAB-MT channel bandwidth.




--- End of changes ---
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