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Introduction
In WF [1], the test configuration, test applicability and manufacture declaration is stated as below:
Test configuration and test applicability 
Tentative agreements: there would be impact on test configuration and test applicability in TS38.176-1/2. 
· For Test configuration, starting point is to update based on existing IABTC 
· For Test applicability, starting point is to introduce new table for clarity 

New manufacturer declaration for IAB enhancement
Tentative agreements: according to comment to this issue and associated issue, below declaration would be agreeable
· New declaration on IAB supports simultaneous transmission between IAB-MT and IAB-DU
· New declaration on IAB supports simultaneous reception between IAB-MT and IAB-DU
· New declaration on PSD offset between IAB-MT and IAB-DU for simultaneous transmission
· Update existing declaration if needed 
· FFS on which existing declaration(s) should be updated and how to update for IAB simultaneous operation

In this paper, we present our view on the issues relating to the eIAB conformance testing.
Discussion
Test configuration and applicability
In Rel-17, the RF requirements for simultaneous transmission of IAB-MT and IAB-DU are agreed with below specific requirements impacts:
1. EVM test with the manufacturer declared power imbalance
2. ACLR test with manufacturer declared power imbalance
3. New TAE requirement between IAB-MT and IAB-DU
For other RF requirements other than the above mentioned requirements, the requirements still apply to the IAB node for simultaneous transmission. For example, we propose below in [2]:
[bookmark: _Ref92727583]“Capture general statement of “the same multiple carrier TX requirement of either IAB-MT or IAB-MT in contiguous or non-contiguous operation will apply to IAB-MT and IAB-DU simultaneous transmission” in either core specification of TS 38.174 or testing specification of TS 38.176-1/2.”
In specific, the IAB-MT and IAB-DU simultaneous test should follow the framework of the IAB multiple carrier test, meaning depending on the IAB-MT and IAB-DU carrier allocation, it will use either the IABTC1 or IABTC2 for Contiguous/non-contiguous spectrum operation, for the purpose of discussion, the applicability of the test configuration in 38.176-2 is quoted below:
Table 4.8.2-1: Test configurations for a single-band RIB of IAB
	IAB test case
	Contiguous spectrum capable IAB
	C and NC capable IAB with identical parameters
	C and NC capable IAB with different parameters

	Radiated transmit power
	IABTC1
	IABTC1
	IABTC1, IABTC3

	OTA IAB maximum output power
	IABTC1
	IABTC1
	IABTC1, IABTC3

	OTA RE Power control dynamic range (only applied to IAB-DU)
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude

	OTA total power dynamic range
	SC
	SC
	SC

	OTA transmit ON/OFF power (only applied to NR TDD IAB)
	IABTC1
	IABTC1
	IABTC1, IABTC3

	OTA frequency error
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude

	OTA error Vector Magnitude
	IABTC1
	IABTC1
	IABTC1, IABTC3

	OTA time alignment error
	IABTC1
	IABTC1
	IABTC1, IABTC3

	OTA Occupied bandwidth
	SC, IABTC2 (Note 1)
	SC, IABTC2 (Note 1)
	SC, IABTC2 (Note 1)

	OTA ACLR
	IABTC1
	IABTC1,IABTC3
	IABTC1, IABTC3

	OTA CACLR 
	-
	IABTC3
	IABTC3

	OTA operating band unwanted emissions
	IABTC1, SC (Note 2)
	IABTC1, IABTC3, SC (Note 2)
	IABTC1, IABTC3, SC (Note 2)

	OTA transmitter spurious emissions
	IABTC1
	 IABTC3
	IABTC1, IABTC3

	OTA transmitter intermodulation
	IABTC1
	IABTC1, IABTC3
	IABTC1, IABTC3

	OTA sensitivity
	SC
	SC
	SC

	OTA reference sensitivity level
	SC
	SC
	SC

	OTA dynamic range (only applied to IAB-DU)
	SC
	SC
	SC

	OTA adjacent channel selectivity
	IABTC1
	IABTC3
	IABTC1, IABTC3

	In-band blocking
	IABTC1
	IABTC3
	IABTC1, IABTC3

	OTA out-of-band blocking
	IABTC1
	IABTC3
	IABTC1, IABTC3

	OTA receiver spurious emissions
	IABTC1
	IABTC3
	IABTC1, IABTC3

	OTA receiver intermodulation
	IABTC1
	IABTC3
	IABTC1, IABTC3

	OTA in-channel selectivity (only applied to IAB-DU)
	SC
	SC
	SC

	NOTE 1:	IABTC2 is only applicable when contiguous CA is supported.
NOTE 2:	OBUE SC shall be tested using the widest supported channel bandwidth and the highest supported subcarrier spacing.



In the IABTC configuration, the test is constructed with the respective declaration by manufacturer. Such declaration is applied to both IAB-MT and IAB-DU. As in Rel-16, the IAB-MT and IAB-DU only operate in TDM mode, it needs clarification how the test case would be constructed using the same IABTC for simultaneous transmission for IAB-MT carrier and IAB-DU carrier or the new TC will be needed.  To minimize the specification impact, we think it will be good to reuse the current IABTC with some clarification. And first step is to see how to construct the IABTC with regard to the IAB-DU and IAB-MT carrier in contiguous and non-contiguous configuration. For example, considering below updates to add the simultaneous transmission feature in test case construction:


[bookmark: _Toc75165200][bookmark: _Toc75333913][bookmark: _Toc75508105][bookmark: _Toc75815844][bookmark: _Toc76541002][bookmark: _Toc76541569][bookmark: _Toc82429458][bookmark: _Toc89939709]4.7.1	General
 The test configurations shall be constructed using the methods defined below subject to the parameters declared by the manufacturer as listed in clause 4.6. 
For the IAB capable of simultaneous operation, both IAB-MT carrier and IAB-DU carrier should be selected for the respective multiple carrier test configuration based on manufacturer declared power imbalance.
The applicable test models for generation of the carrier transmit test signal are defined in clause 4.9.2.
NOTE:	If required, carriers are shifted to align with the channel raster.

[bookmark: _Toc75333916][bookmark: _Toc75508108][bookmark: _Toc75815847][bookmark: _Toc76541005][bookmark: _Toc76541572][bookmark: _Toc82429461][bookmark: _Toc89939712]4.7.2.2	IABTC1: Contiguous spectrum operation
The purpose of test configuration IABTC1 is to test all IAB-DU and IAB-MT requirements excluding CA occupied bandwidth.
For IABTC1 used in receiver tests only the two outermost UL carriers and two outermost DL carriers within each supported operating band need to be generated by the test equipment.
[bookmark: _Toc75333922][bookmark: _Toc75508114][bookmark: _Toc75815853][bookmark: _Toc76541011][bookmark: _Toc76541578][bookmark: _Toc82429467][bookmark: _Toc89939718]For IABTC1 used in receiver tests for IAB node capable of simultaneous operation, only the two outermost UL carriers and two outermost DL carriers within each supported operating band need to be generated by the test equipment, one carrier is generated for IAB-MT and the other carrier is generated for IAB-DU.
4.7.2.4	IABTC3: Non-contiguous spectrum operation
The purpose of IABTC3 is to test NR multicarrier non-contiguous aspects.
For IABTC3 used in receiver tests, outermost DL and UL carriers for each sub-block need to be generated by the test equipment; other supported carriers are optional to be generated.
For IABTC3 used in receiver tests for IAB node capable of simultaneous operation, outermost DL and UL carriers for each sub-block need to be generated by the test equipment, IAB-MT carriers are generated in one sub-block and IAB-DU carriers are generated in another sub-block; other supported carriers are optional to be generated.

[bookmark: _Toc75259934][bookmark: _Toc75275468][bookmark: _Toc75275979][bookmark: _Toc76541478][bookmark: _Toc82437247][bookmark: _Toc89944612][bookmark: _Toc98753630]4.7.3	IABTC1: Contiguous spectrum operation
[bookmark: _Toc75275469][bookmark: _Toc75275980][bookmark: _Toc76541479][bookmark: _Toc82437248][bookmark: _Toc89944613][bookmark: _Toc98753631]4.7.3.1	General
The purpose of test configuration IABTC1 is to test all IAB requirements excluding CA occupied bandwidth.
For IABTC1 used in receiver tests only the two outermost UL carriers and two outermost DL carriers within each supported operating band need to be generated by the test equipment;
For IABTC1 used in receiver tests for IAB node capable of simultaneous operation, only the two outermost UL carriers and two outermost DL carriers within each supported operating band need to be generated by the test equipment, one carrier is generated for IAB-MT and the other carrier is generated for IAB-DU.

[bookmark: _Toc75259935][bookmark: _Toc75275470][bookmark: _Toc75275981][bookmark: _Toc76541480][bookmark: _Toc82437249][bookmark: _Toc89944614][bookmark: _Toc98753632]4.7.3.2	IABTC1 generation
IABTC1 shall be constructed on a per band basis using the following method:
-	Declared maximum IAB RF Bandwidth supported for contiguous spectrum operation (D.11) shall be used;
-	Select the IAB carrier to be tested according to 4.7.2 and place it adjacent to the lower IAB RF Bandwidth edge. Place same signals adjacent to the upper IAB RF Bandwidth edge. For IAB node capable of simultaneous operation and for simultaneous operation test, select IAB-MT carrier to be tested according to 4.7.2 and place it adjacent to the lower IAB RF Bandwidth edge; select IAB-DU carrier according to 4.7.2 and place it adjacent to the upper IAB RF Bandwidth bandwidth.
-	For transmitter tests, select as many IAB carriers (according to 4.7.2) that the IAB supports within an operating band and fit in the rest of the declared maximum IAB RF Bandwidth (D.11). Place the carriers adjacent to each other starting from the upper IAB RF Bandwidth edge. The nominal channel spacing defined in TS 38.174 [2], clause 5.4.1 shall apply.
The test configuration should be constructed sequentially on a per band basis for all component carriers of the inter-band CA bands declared to be supported by the IAB and are transmitted using the same TAB connector. All configured component carriers are transmitted simultaneously in the tests where the transmitter should be ON.

For the IABTC1 and IABTC3 test configuration generation, the updates should be provided to reflect the IAB-MT and IAB-DU simultaneous operation. 
[bookmark: _Ref100609660]Reuse the IABTC in Rel-16, adding clarification on the simultaneous operation aspects.
As there are many combinations of number of IAB-MT carrier and number of IAB-DU carrier together with declared supported bandwidth, the test configuration construction should follow the principle of the BS multiple carrier test configuration construction to limit the test time. To construct the IABTC1 for the contiguous spectrum operation, manufacture may declare a different IAB RF bandwidth (e.g D11, D12 and D13) for IAB simultaneous operation compared with IAB-DU or IAB-MT operation. A note may be needed in manufacture declaration table for this purpose.
Allowing manufacture to declare the different parameter of existing manufacture declaration when applicable to construct the IABTC1 for IAB simultaneous operation test.
In WF states, the new table for test configuration should be provide for clarity, 	our view is that a new sentence to point to where the test case would be applicable for single band and multiple band test applicability would be good enough. For total dynamic range, as the requirement is different for IAB-DU and IAB-MT, test condition is defined separately for IAB-MT and IAB-DU and for the dedicated IAB-DU and IAB-MT hardware, test simultaneously would be same result for testing it separately and for the shared architecture, RAN4 does not defined a total dynamic range combined with IAB-DU and IAB-MT. With the declaration of the power imbalance, it is expected to the same fixed power imbalance between IAB-DU and IAB-MT. As the occupied bandwidth only defined for CA, so it is not necessary for IAB simultaneous test. For receiver test, we think the SC test case for REFSENS and dynamic range is good enough and simultaneous test for these does add value. As such the REFSENS and dynamic range test case does not apply to IAB simultaneous test.
For example:

[bookmark: _Toc75259952][bookmark: _Toc75275491][bookmark: _Toc75276002][bookmark: _Toc76541501][bookmark: _Toc82437270][bookmark: _Toc89944635][bookmark: _Toc98753653]4.8.3	Applicability of test configurations for single-band operation
The applicable test configurations are specified in the tables below for each the supported RF configuration, which shall be declared according to clause 4.6. The generation and power allocation for each test configuration is defined in clause 4.7. This clause contains the test configurations for an IAB node capable of single carrier, multi-carrier and/or CA operation in both contiguous and non-contiguous spectrum in single band.
For an IAB node declared to be capable of single carrier operation only (D.16), a single carrier (SC) shall be used for testing.
For an IAB node declared to support multi-carrier and/or CA operation in contiguous spectrum within a single band (D.15-D.16), the test configurations in the second column of table 4.8.3-1 shall be used for testing.
For an IAB node declared to support multi-carrier and/or CA operation in contiguous and non-contiguous spectrum within a single band (D.15-D.16) and where the parameters in the manufacture's declaration according to clause 4.6 are identical for contiguous (C) and non-contiguous (NC) spectrum operation (D.9), the test configurations in the third column of table 4.8.3-1 shall be used for testing.
For an IAB node declared to support multi-carrier and/or CA in operation contiguous and non-contiguous spectrum within a single band (D.15-D.16) and where the parameters in the manufacture's declaration according to clause 4.6 are not identical for contiguous (C) and non-contiguous (NC) spectrum operation (D.9), the test configurations in the fourth column of table 4.8.3-1 shall be used for testing.
For an IAB node declared to support IAB simultaneous operation (D.x) in contiguous and non-contiguous spectrum within a single band (D.15-D.16) and where the parameters in the manufacture's declaration according to clause 4.6 are identical for contiguous (C) and non-contiguous (NC) spectrum operation (D.9), the test configurations in the third column of table 4.8.3-2 shall be used for testing of simultaneous operation.
For an IAB node declared to support IAB simultaneous operation (D.x) in contiguous and non-contiguous spectrum within a single band (D.15-D.16) and where the parameters in the manufacture's declaration according to clause 4.6 are not identical for contiguous (C) and non-contiguous (NC) spectrum operation (D.9), the test configurations in the fourth column of table 4.8.3-2 shall be used for testing of simultaneous operation.
Unless otherwise stated, single carrier configuration (SC) tests shall be performed using signal with narrowest supported channel bandwidth and the smallest supported sub-carrier spacing.
Table 4.8.3-2: Test configurations for a IAB capable of simultaneous operation in a single band
	IAB test case
	Contiguous spectrum capable IAB
	C and NC capable IAB with identical parameters
	C and NC capable IAB with different parameters

	Output power
	IABTC1
	IABTC1
	IABTC1, IABTC3

	Transmit ON/OFF power (only applied to NR TDD IAB)
	IABTC1
	IABTC1
	IABTC1, IABTC3

	Frequency error
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude

	Error Vector Magnitude
	IABTC1
	IABTC1
	IABTC1, IABTC3

	Time alignment error
	IABTC1
	IABTC1
	IABTC1, IABTC3

	Adjacent Channel Leakage power Ratio (ACLR)
	IABTC1
	IABTC3
	IABTC1, IABTC3

	Cumulative ACLR requirement in non-contiguous spectrum
	-
	IABTC3
	IABTC3

	Operating band unwanted emissions
	IABTC1 (Note 2)
	IABTC1, IABTC3 (Note 2)
	IABTC1, IABTC3 (Note 2)

	Transmitter spurious emissions
	IABTC1
	 IABTC3
	IABTC1, IABTC3

	Transmitter intermodulation
	IABTC1
	IABTC1, IABTC3
	IABTC1, IABTC3

	Adjacent Channel Selectivity (ACS)
	IABTC1
	IABTC3
	IABTC1, IABTC3

	In-band blocking
	IABTC1
	IABTC3
	IABTC1, IABTC3

	Out-of-band blocking
	IABTC1
	IABTC3
	IABTC1, IABTC3

	Receiver spurious emissions
	IABTC1
	IABTC3
	IABTC1, IABTC3

	Receiver intermodulation
	IABTC1
	IABTC3
	IABTC1, IABTC3

	NOTE 1:	IABTC2 is only applicable when contiguous CA is supported.
NOTE 2:	OBUE SC shall be tested using the widest supported channel bandwidth and the highest supported sub-carrier spacing.



[bookmark: _Toc75259953][bookmark: _Toc75275492][bookmark: _Toc75276003][bookmark: _Toc76541502][bookmark: _Toc82437271][bookmark: _Toc89944636][bookmark: _Toc98753654]4.8.4	Applicability of test configurations for multi-band operation
For an IAB node declared to be capable of multi-band operation, the test configuration in table 4.8.4-1 and/or table 4.8.3-1 shall be used for testing. In the case where multiple bands are mapped on common multi-band connector, the test configuration in the second column of table 4.8.4-1 shall be used. In the case where multiple bands are mapped on common single-band connector, the test configuration in table 4.8.3-1 shall be used. In the case where multiple bands are mapped on separate single-band connector or multi-band connector, the test configuration in the third column of table 4.8.4-1 shall be used.
For an IAB node declared to be capable of IAB simultaneous operation of multi-band operation, the test configuration in table 4.8.4-1 and/or table 4.8.3-1 shall be used for testing. In the case where multiple bands are mapped on common multi-band connector, the test configuration in the second column of table 4.8.4-1 shall be used. In the case where multiple bands are mapped on common single-band connector, the test configuration in table 4.8.3-1 shall be used. In the case where multiple bands are mapped on separate single-band connector or multi-band connector, the test configuration in the third column of table 4.8.4-1 shall be used.
Unless otherwise stated, single carrier configuration (SC) tests shall be performed using signal with narrowest supported channel bandwidth and the smallest supported sub-carrier spacing

Manufacture declaration
In WF[1], the below declaration is agreed:
New manufacturer declaration for IAB enhancement
Tentative agreements: according to comment to this issue and associated issue, below declaration would be agreeable
· New declaration on IAB supports simultaneous transmission between IAB-MT and IAB-DU
· New declaration on IAB supports simultaneous reception between IAB-MT and IAB-DU
· New declaration on PSD offset between IAB-MT and IAB-DU for simultaneous transmission
· Update existing declaration if needed 
· FFS on which existing declaration(s) should be updated and how to update for IAB simultaneous operation


The proposed declaration could be as below:
	Declaration identifier
	Declaration
	Description
	Applicability
(Note 1)

	
	
	
	IAB type 1-H
(Note 2)
	IAB type 1-O
	IAB type 2-O

	D.x
	IAB simultaneous operation
	Declare support of IAB simultaneous operation, simultaneous transmission, or simultaneous reception or both.
	x
	x
	x

	D.y
	Power imbalance for IAB simultaneous transmission
	Declare the PSD offset in dB of IAB-MT carrier and IAB-DU carrier for IAB simultaneous transmission
	x
	x
	x



[bookmark: _Ref100610778]Consider the above new declaration specifically for IAB simultaneous operation.
For other declarations relating to the IAB simultaneous operation, if it would be the same with existing declaration but only used for IAB simultaneous operation, there is no need for the new declaration and existing declaration from Rel-16 could be reused. For example, D.17, this RF bandwidth declaration can be declared for either IAB-MT or IAB-DU in Rel-16, it could be extended to be used to declare for the RF bandwidth for IAB simultaneous operation in Rel-17. Other examples could be the OTA specific declarations, D.18, D.19 and more.
[bookmark: _Ref100609764]Rel-16 declaration could be extended for the use of the IAB simultaneous operation when applicable. 
It may be good to add a note in general in the declaration table though.
“Note 20: For declaration applied both IAB-MT and IAB-DU, the declaration can be applied to IAB simultaneous operation where applicable”
[bookmark: _Ref100609775]Consider adding above note to extend the Rel-16 declaration to support the IAB simultaneous operation.
Test requirements for IAB simultaneous operation
In WF[1], it is stated:
· At least for OBUE, Spurious emission and TX intermodulation, requirement of IAB-DU applies for IAB simultaneous test. And FFS on other aspects.
RAN4 has agreed that no new receiver requirements would be required for such operation. This implies that for the simultaneous reception of combined signal of IAB-MT and IAB-DU, either the IAB-MT or IAB-DU receiver requirements could be used.  Then question is which receiver requirement should be used to test IAB simultaneous operation. For example, in Figure 3, when test signal is constructed with wanted signal of MT and DU on both edge of the band, how to set the interferer signal. As the IAB simultaneous receiving only happens in DL time slot  when child IAB-MT and parent IAB transmits in DL time slot, the interfere should follow the IAB-MT receiving test. We believe the IAB-MT receiver requirement is more appropriate and should be used for test with the IAB-MT interferer signal. 
[bookmark: _Ref100609731]Use the IAB-MT receiver requirement to test IAB simultaneous operation.


Figure 3: IAB simultaneous operation – receiver ACS test
For the transmitter test, as the TX requirement (ACLR, out of band emission, spurious, intermodulation) are the same for IAB-MT and IAB-DU, using either of them would be fine. We suggest using IAB-DU requirement as IAB-MT is transmitting in DL time slots. For occupied bandwidth and transmit OFF power for intra-band CA case, as the requirement applies to the aggregated IAB-DU/MT channel bandwidth, such requirements need to be applied to a new IAB aggregated channel bandwidth dedicated for simultaneous operation. We think it will be good to add the aggregated channel bandwidth as below so it is then connected to the respective RF bandwidth and with respective declaration in D.17.
Aggregated IAB Channel Bandwidth:	The RF bandwidth in which an IAB transmits and receives multiple contiguously aggregated carriers. The aggregated IAB channel bandwidth is measured in MHz.
[bookmark: _Ref100609746]Add the aggregated IAB channel bandwidth for the IAB simultaneous operation 



Conclusions
In this contribution, we present our view on the conformance testing with below observations and proposal:
1. Reuse the IABTC in Rel-16, adding clarification on the simultaneous operation aspects.
Allowing manufacture to declare the different parameter of existing manufacture declaration when applicable to construct the IABTC1 for IAB simultaneous operation test.
Consider the above new declaration specifically for IAB simultaneous operation.
Rel-16 declaration could be extended for the use of the IAB simultaneous operation when applicable. 
Consider adding above note to extend the Rel-16 declaration to support the IAB simultaneous operation.
Use the IAB-MT receiver requirement to test IAB simultaneous operation.
Add the aggregated IAB channel bandwidth for the IAB simultaneous operation 
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