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1 Introduction
The following has been done
· IAB-DU tests are copied from 38.141-1, 
· references t0 BS type 1-C are removed and references to BS type 1-H have been modified to IAB-DU type 1-H
· References are highlighted in yellow to be checked when the skeleton is more complete.
· 5MHz CBW is removed from test requirements
· IAB-MT aggregate power control there is no specific test case (R4-2103997)
· For UE test requirement the TT is tentatively added. However there is a difference in the UE and the BS approach, in BS TT is equal to either MU or is zero. For relative power tolerance where BW>40MHz the MU is 1dB but the TT value of 0.7 is used (same values as MU/TT for BW<40MHz
2 TP to TS 38.176-1 v0.1.0 – Editors update
--- Start of changes ---
[bookmark: _Toc66716372]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 38.174: "NR Integrated access and backhaul radio transmission and reception".
[3]	3GPP TS 38.xxx-2: "NR Integrated access and backhaul radio conformance testing Part 1: Conducted conformance testing".
[x1]	3GPP TS 38.104: “NR; Base Station (BS) radio transmission and reception”
[x2]	3GPP TS 38.213: "NR; Physical layer procedures for control".



--- Next change ---
[bookmark: _Toc53185317][bookmark: _Toc53185693][bookmark: _Toc57820168][bookmark: _Toc57821095][bookmark: _Toc61183371][bookmark: _Toc61183765][bookmark: _Toc61184157][bookmark: _Toc61184549][bookmark: _Toc61184939][bookmark: _Toc66716377]6.3	Output power dynamics
[bookmark: _Toc53185318][bookmark: _Toc53185694][bookmark: _Toc57820169][bookmark: _Toc57821096][bookmark: _Toc61183372][bookmark: _Toc61183766][bookmark: _Toc61184158][bookmark: _Toc61184550][bookmark: _Toc61184940]6.3.1	IAB-DU Output Power Dynamics
[bookmark: _Toc21099889][bookmark: _Toc29809687][bookmark: _Toc36645065][bookmark: _Toc37272119][bookmark: _Toc45884365][bookmark: _Toc53182388][bookmark: _Toc58860129][bookmark: _Toc58862633][bookmark: _Toc61182626]6.3.1.1	General
The requirements in clause 6.3.1 apply during the transmitter ON period. Transmit signal quality requirements (as specified in clause 6.5) shall be maintained for the output power dynamics requirements of this clause.	Comment by Huawei-RKy: Transmit signal quality clause
[bookmark: _Toc21099890][bookmark: _Toc29809688][bookmark: _Toc36645066][bookmark: _Toc37272120][bookmark: _Toc45884366][bookmark: _Toc53182389][bookmark: _Toc58860130][bookmark: _Toc58862634][bookmark: _Toc61182627]6.3.1.2	RE power control dynamic range
[bookmark: _Toc21099891][bookmark: _Toc29809689][bookmark: _Toc36645067][bookmark: _Toc37272121][bookmark: _Toc45884367][bookmark: _Toc53182390][bookmark: _Toc58860131][bookmark: _Toc58862635][bookmark: _Toc61182628]6.3.1.2.1	Definition and applicability
The RE power control dynamic range is the difference between the power of an RE and the average RE power for a BS at maximum carrier output power (Pmax,c,TABC, or Pmax,c,AC) for a specified reference condition.
For IAB-DU type 1-H this requirement shall apply at each TAB connector supporting transmission in the operating band.
[bookmark: _Toc21099892][bookmark: _Toc29809690][bookmark: _Toc36645068][bookmark: _Toc37272122][bookmark: _Toc45884368][bookmark: _Toc53182391][bookmark: _Toc58860132][bookmark: _Toc58862636][bookmark: _Toc61182629]6.3.1.2.2	Minimum requirement
[bookmark: _Toc21099893][bookmark: _Toc29809691][bookmark: _Toc36645069][bookmark: _Toc37272123][bookmark: _Toc45884369][bookmark: _Toc53182392][bookmark: _Toc58860133][bookmark: _Toc58862637][bookmark: _Toc61182630]The minimum requirement applies per single-band connector, or per multi-band connector supporting transmission in the operating band.
The minimum requirement for IAB-DU type 1-H is defined in TS 38.174 [2], clause 6.3.1.2.
6.3.1.2.3	Test purpose
No specific test or test requirements are defined for conducted RE power control dynamic range. The Error Vector Magnitude (EVM) test, as described in clause 6.5.4 provides sufficient test coverage for this requirement.
[bookmark: _Toc21099894][bookmark: _Toc29809692][bookmark: _Toc36645070][bookmark: _Toc37272124][bookmark: _Toc45884370][bookmark: _Toc53182393][bookmark: _Toc58860134][bookmark: _Toc58862638][bookmark: _Toc61182631]6.3.1.3	Total power dynamic range
[bookmark: _Toc21099895][bookmark: _Toc29809693][bookmark: _Toc36645071][bookmark: _Toc37272125][bookmark: _Toc45884371][bookmark: _Toc53182394][bookmark: _Toc58860135][bookmark: _Toc58862639][bookmark: _Toc61182632]6.3.1.3.1	Definition and applicability
[bookmark: _Toc21099896][bookmark: _Toc29809694][bookmark: _Toc36645072][bookmark: _Toc37272126][bookmark: _Toc45884372][bookmark: _Toc53182395][bookmark: _Toc58860136][bookmark: _Toc58862640][bookmark: _Toc61182633]The IAB-DU total power dynamic range is the difference between the maximum and the minimum transmit power of an OFDM symbol for a specified reference condition.
For IAB-DU type 1-H this requirement shall apply at each TAB connector supporting transmission in the operating band.
NOTE:	The upper limit of the dynamic range is the OFDM symbol power for a BS when transmitting on all RBs at maximum output power. The lower limit of the total power dynamic range is the average power for single RB transmission. The OFDM symbol shall carry PDSCH and not contain RS or SSB.
6.3.1.3.2	Minimum requirement
[bookmark: _Toc21099897][bookmark: _Toc29809695][bookmark: _Toc36645073][bookmark: _Toc37272127][bookmark: _Toc45884373][bookmark: _Toc53182396][bookmark: _Toc58860137][bookmark: _Toc58862641][bookmark: _Toc61182634]The minimum requirement applies per single-band connector, or per multi-band connector.
The minimum requirement for IAB-DU type 1-H is in TS 38.174 [2], clause 6.3.1.3.
6.3.1.3.3	Test purpose
The test purpose is to verify that the total power dynamic range is within the limits specified by the minimum requirement.
[bookmark: _Toc21099898][bookmark: _Toc29809696][bookmark: _Toc36645074][bookmark: _Toc37272128][bookmark: _Toc45884374][bookmark: _Toc53182397][bookmark: _Toc58860138][bookmark: _Toc58862642][bookmark: _Toc61182635]6.3.1.3.4	Method of test
[bookmark: _Toc21099899][bookmark: _Toc29809697][bookmark: _Toc36645075][bookmark: _Toc37272129][bookmark: _Toc45884375][bookmark: _Toc53182398][bookmark: _Toc58860139][bookmark: _Toc58862643][bookmark: _Toc61182636]6.3.1.3.4.1	Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested:	M; see clause 4.9.1.
Set the channel set-up of the connector under as shown in annex D.3 for IAB type 1-H.
[bookmark: _Toc21099900][bookmark: _Toc29809698][bookmark: _Toc36645076][bookmark: _Toc37272130][bookmark: _Toc45884376][bookmark: _Toc53182399][bookmark: _Toc58860140][bookmark: _Toc58862644][bookmark: _Toc61182637]6.3.1.3.4.2	Procedure
For IAB type 1-H where there may be multiple TAB connectors, they may be tested one at a time or multiple TAB connectors may be tested in parallel as shown in annex D.3.1. Whichever method is used the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested.
1)	Connect the single-band connector(s) under test as shown in annex D.3.1 for IAB type 1-H. All connectors not under test shall be terminated.
2)	Set each connector under test to transmit according to the applicable test configuration in clause 4.8 using the corresponding test models in clause 4.9.2 at Prated,c,TABC for IAB type 1-H (D.21).
3)	For IAB type 1-H, set the BS to transmit a signal according to:
-	NR-FR1-TM3.1a if 256QAM is supported without power back off, or	Comment by Huawei-RKy-ed: TM names need to be checked
-	NR-FR1-TM3.1 if 256QAM is supported with power back off, or
-	NR-FR1-TM3.1 if 256QAM is not supported by IAB-DU.
4)	Measure the OFDM symbol TX power (OSTP) as defined in the annex H.
5)	For IAB type 1-H, set to transmit a signal according to:
NR-FR1-TM2a if 256QAM is supported, or
NR-FR1-TM2 if 256QAM is not supported ;
6)	Measure the OFDM symbol TX power (OSTP) as defined in the annex H. 
In addition, for multi-band connectors, the following steps shall apply:
7)	For a multi-band TAB connectors and single band tests, repeat the steps above per involved operating band where single band test configurations and test models shall apply with no carrier activated in the other operating band.
[bookmark: _Toc21099901][bookmark: _Toc29809699][bookmark: _Toc36645077][bookmark: _Toc37272131][bookmark: _Toc45884377][bookmark: _Toc53182400][bookmark: _Toc58860141][bookmark: _Toc58862645][bookmark: _Toc61182638]6.3.1.3.5	Test requirements
The downlink (DL) total power dynamic range for each NR carrier shall be larger than or equal to the level in table 6.3.1.4.5-1.
Table 6.3.1.3.5-1: IAB-DU total power dynamic range
	NR channel
	Total power dynamic range (dB)

	bandwidth (MHz)
	15 kHz SCS
	30 kHz SCS
	60 kHz SCS

	10
	16.7
	13.4
	10

	15
	18.5
	15.3
	12.1

	20
	19.8
	16.6
	13.4

	25
	20.8
	17.7
	14.5

	30
	21.6
	18.5
	15.3

	40
	22.9
	19.8
	16.6

	50
	23.9
	20.8
	17.7

	60
	N/A
	21.6
	18.5

	70
	N/A
	22.3
	19.2

	80
	N/A
	22.9
	19.8

	90
	N/A
	23.4
	20.4

	100
	N/A
	23.9
	20.9



NOTE:	Additional test requirements for the EVM at the lower limit of the dynamic range are defined in clause 6.5.4.
--- Next change ---
[bookmark: _Toc53185326][bookmark: _Toc53185702][bookmark: _Toc57820177][bookmark: _Toc57821104][bookmark: _Toc61183380][bookmark: _Toc61183774][bookmark: _Toc61184166][bookmark: _Toc61184558][bookmark: _Toc61184948]6.3.2	IAB-MT Output Power Dynamics
[bookmark: _Toc53185327][bookmark: _Toc53185703][bookmark: _Toc57820178][bookmark: _Toc57821105][bookmark: _Toc61183381][bookmark: _Toc61183775][bookmark: _Toc61184167][bookmark: _Toc61184559][bookmark: _Toc61184949]6.3.2.1	Total power dynamic range
6.3.2.1.1	Definition and applicability
The IAB-MT total power dynamic range is the difference between the maximum and the minimum controlled transmit power in the channel bandwidth for a specified reference condition. The maximum and minimum output powers are defined as the mean power in at least one sub-frame 1ms.
NOTE:	The specified reference condition(s) are specified in the conformance specification Changes in the controlled transmit power in the channel bandwidth due to changes in the specified reference condition are not include as part of the dynamic range.
6.3.2.1.2	Minimum requirement
The IAB-MT total power dynamic range is defined in TS 38.174 [2], clause 6.3.2.1.2
6.3.2.1.3	Test purpose
The test purpose is to verify that the IAB-MT total power dynamic range is within the limits specified by the minimum requirement.
6.3.2.1.4	Method of test
6.3.2.1.4.1	Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested:	M; see clause 4.9.1.
Set the channel set-up of the connector under as shown in annex D.3 for IAB type 1-H.
6.3.2.1.4.2	Procedure
For IAB type 1-H where there may be multiple TAB connectors, they may be tested one at a time or multiple TAB connectors may be tested in parallel as shown in annex D.3.1. Whichever method is used the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested.
1)	Connect the single-band connector(s) under test as shown in annex D.3.1 for IAB type 1-H. All connectors not under test shall be terminated.
2)	Set each connector under test to transmit according to the applicable test configuration in clause 4.8 using the corresponding test models in clause 4.9.2 at Prated,c,TABC for IAB type 1-H (D.21).
3)	Set the IAB-DU to transmit a signal according to NR-IAB-MT-FR1-TM3.1	Comment by Huawei-RKy-ed: These TM need to be checked 
4)	Measure the power over 1ms
5)	Set to transmit a signal according to NR-IAB-MT-FR1-TM2.
6)	Measure the power over 1ms 
In addition, for multi-band TAB connectors, the following steps shall apply:
7)	For a multi-band TAB connectors and single band tests, repeat the steps above per involved operating band where single band test configurations and test models shall apply with no carrier activated in the other operating band.
6.3.2.1.5	Test requirements
The ΔP between the power measured in step 4 and step 5 of clause 6.3.2.1.4.2 shall be:
Table 6.3.2.1.5: IAB-MT Output power dynamics test requirements.
	IAB-MT Type
	IAB-MT channel bandwidth
	Requirement (Note 1)

	Wide area
	≤40MHz
	ΔP ≥ 4.3 dB + 10log10(Max RB)

	
	40MHz < BW ≤ 100MHz
	ΔP ≥ 4.0 dB + 10log10(Max RB)

	Local area
	≤40MHz
	ΔP ≥ 9.3 dB + 10log10(Max RB)
and
STEP_max – 6.2 ≤ ΔP + 10log10(Max RB) ≤ STEP_max + 6.2

	
	40MHz < BW ≤ 100MHz
	ΔP ≥ 9.0 dB + 10log10(Max RB)
and
STEP_max – 6.5 ≤ ΔP + 10log10(Max RB) ≤ STEP_max + 6.5

	Note 1: Step_max is the power step between maximum and minimum power control settings.


 
[bookmark: _Toc45888775][bookmark: _Toc45888176][bookmark: _Toc37251345][bookmark: _Toc36107579][bookmark: _Toc29802837][bookmark: _Toc29802212][bookmark: _Toc29801788][bookmark: _Toc21344302][bookmark: _Toc53185331][bookmark: _Toc53185707][bookmark: _Toc57820182][bookmark: _Toc57821109][bookmark: _Toc61183385][bookmark: _Toc61183779][bookmark: _Toc61184171][bookmark: _Toc61184563][bookmark: _Toc61184953]6.3.2.2	Relative power tolerance for local area IAB-MT type 1-H	Comment by Huawei-RKy: The next 3 requirements sit under “power control in the core spec, I have moved them up a level in conf as we will have to many sub-clause levels otherwise.
6.3.2.2.1	Definition and applicability			
The relative power tolerance is the ability of the transmitter to set its output power in a target sub-frame (1 ms) relatively to the power of the most recently transmitted reference sub-frame (1 ms) if the transmission gap between these sub-frames is less than or equal to 20 ms.
6.3.2.2.2	Minimum requirement
The IAB-MT total power dynamic range is defined in TS 38.174 [2], clause 6.3.3.1
6.3.2.2.3	Test purpose
No specific test or test requirements are defined for Relative power tolerance. The Total power dynamic range test, as described in clause 6.3.2.1 provides sufficient test coverage for this requirement.
[bookmark: _Toc45888776][bookmark: _Toc45888177][bookmark: _Toc37251346][bookmark: _Toc36107580][bookmark: _Toc29802838][bookmark: _Toc29802213][bookmark: _Toc29801789][bookmark: _Toc21344303][bookmark: _Toc53185332][bookmark: _Toc53185708][bookmark: _Toc57820183][bookmark: _Toc57821110][bookmark: _Toc61183386][bookmark: _Toc61183780][bookmark: _Toc61184172][bookmark: _Toc61184564][bookmark: _Toc61184954]6.3.2.3	Aggregate power tolerance for local area IAB-MT type 1-H
6.3.2.3.1	Definition and applicability
The aggregate power control tolerance is the ability of the transmitter to maintain its power in a sub-frame (1 ms) during non-contiguous transmissions within [21 ms] in response to 0 dB commands with respect to the first transmission and all other power control parameters as specified in 3GPP TS 38.213 [x2] kept constant.
6.3.2.3.2	Minimum requirement
The IAB-MT Aggregate power tolerance is defined in TS 38.174 [2], clause 6.3.3.2
6.3.2.3.3	Test purpose
No specific test or test requirements are defined for IAB-MT Aggregate power tolerance. 
--- End of changes ---
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