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Introduction
In WF [1], the below issues are identified to be further investigated:
· Issue 1: OTA testing methodology for multi-beam testing on IAB simultaneous operation 
· Issue 2: Potential new manufacturer declaration on IAB simultaneous operation  
· Issue 3: Necessity update on Test configuration on IAB simultaneous operation
· Applicability of requirement may be updated dependent on decision on Test configuration
· Issue 4: Test efficient improvement on IAB simultaneous operation
· Issue 5: Discussion on timing requirement for case#6 according to decision in RF core part as:
· Whether IAB need to pass corresponding conformance test cases if introduced pending on IAB declaration
· Further discuss the details of conformance test cases if introduced in conformance phase
· It’s FFS whether conformance test cases needed or not considering test feasibility 
· Other issue if identified is not precluded. 
In this paper, we present our view on the issues relating to the eIAB conformance testing.
Discussion
Issue 3
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. 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: _Ref100609660]Reuse the IABTC in Rel-16, adding clarification on the simultaneous operation aspects.
For test model TDD configuration for IAB simultaneous operation, it needs follow the IAB-DU TDD pattern. This applies both the transmitter and receiver test. So instead of using the UL time slot for transmit, IAB-MT needs to use the DL time to transmit for simultaneous transmission operation. Similarly, for receiver test, IAB-MT receiver need to receive at UL time slots.
[bookmark: _Ref100609673]Reusing the TDD pattern of IAB-DU for IAB simultaneous operation.
Issue 1 and issue 5
For the IAB test on the simultaneous operation, one of question is whether the OTA chamber would be impacted. As discussed in previous section, the test configuration should be constructed both with IAB-MT carrier and IAB-DU carrier and from transmission perspective, if there is no need to distinguish the IAB-MT and IAB-DU beam spatially, the IAB-MT and IAB-DU could be transmitted in the same direction even so most of the test procedure for IAB-MT or IAB-DU TDM operation could be reused. One possibility for the necessity of discerning the IAB-MT and IAB-DU beam is the in-band transmission with the same carrier configured for IAB-MT and IAB-DU where the IAB-MT and IAB-DU is allocated with different RB allocation. However, the RF requirement relating to such configuration is not specified in Rel-16 and Rel-17 TS 38.174 since the inter-beam isolation is implementation specific. 
[bookmark: _Ref100609688]The in-band operation is not specified in RAN4 and there is no need to test the inter-beam isolation for simultaneous operation.
With the observation above and reusing most of the declarations and IABTC, it may result in the same transmission direction of the IAB-MT and IAB-DU and this may simplify the test configuration/setup. In such case, the only issue will be how to measure the IAB-MT and IAB-DU signals which can be done by external test equipment arrangement sharing with the same reference antenna in OTA chamber. Below we discuss this using a specific example.
EVM test
For EVM test, the measurement could be done as similar as legacy with potential updates to align different beams to test antenna as shown in Figure 2. For the case where the two different beam directions are declared for IAB-MT and IAB-DU separately, the test should be similar with Rel-16 test case. Only difference is that MT/DU beams should be tested, one at a time, when the beam under test is aligned with the test antenna.

[image: ]DU beam
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Figure 2: Measurement set up for radiated transmit power, OTA output power dynamics, OTA transmitted signal quality, OTA occupied bandwidth, and OTA transmit ON/OFF power (IAB type 2-O)
ACLR 
The test case will be constructed with the multi carrier test configuration and the CACLR should be used for test requirements. This is because it will be impossible to distinguish the leakage power on the adjacent carrier from either IAB-MT or IAB-DU. As the TRP will be measured as the radiated power in all directions, following the multiple carrier test approach could be used..
TAE between IAB-DU and IAB-MT
In LTE TAE test, the TE needs to decode the signals transmitted from different antenna connector and derive the TAE using the reference signal transmitted FDM:ed in frequency domain. For the TAE between IAB-DU and IAB-MT, this could mean that the TE vendor may need to investigate the testability for TAE. 
[bookmark: _Ref100609704]TE vendor needs to contribute on the testability investigation on the OTA TAE between IAB-MT and IAB-DU beam
From the discussion of the above three cases, except one TAE test needs to further study, for other test for simultaneous transmission/reception, it seems the OTA chamber can be reused, and multiple carrier test methodology could also be reused.
[bookmark: _Ref100609718]OTA Multiple carrier test framework can be reused on IAB simultaneous operation.
Test requirements for IAB simultaneous operation
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, 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 
[bookmark: _Ref100609754]Use the IAB-DU Tx requirement for IAB simultaneous test (ACLR, out of band emission, spurious, intermodulation)
Issue 2
It is agreed to add the declaration of the power imbalance for IAB simultaneous transmission operation. This is for IAB simultaneous transmission. On top of that, we think it should declare the IAB simultaneous operation for reception. 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 difference in dB of IAB-MT carrier and IAB-DU carrier for IAB simultaneous trasmission
	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 applicalbe. 
It may be good to add a note in general in the declaration table though.
“Note 20: the declaration can be applied to IAB-MT, IAB-DU or IAB simultaneous operation where applicable”
[bookmark: _Ref100609775]Consider adding above note to extend the Rel-16 declaration to support the IAB simultaneous operation.
There are also some declarations which may needs updates to reflect the simultaneous operation, for example: 
	D.22
	Contiguous or non-contiguous spectrum operation support
	Ability of IAB-DU and/or IAB-MT to support contiguous or non-contiguous (or both) frequency distribution of carriers when operating multi-carrier in an operating band.



[bookmark: _Ref101771057]Consider to modify some of existing declaration to support IAB simultaneous operation.

Issue 4
The IAB-MT and IAB-DU could be implemented with separated dedicated box/unit. However, even though IAB-MT and IAB-DU could be configured with IAB simulation operation in this case, there is no need to test it. There is no certain distance between deployed IAB-DU and IAB-MT and there is no co-location requirement for IAB-MT and IAB-DU as there is no protection of receiver needed when IAB-MT and IAB-DU operating simultaneous transmission or reception. In this case, there is no need to test and declare the IAB simultaneous operation even though such operation still be possible in network level.
[bookmark: _Ref100609790]There is no need to test for IAB simultaneous operation if the IAB-MT and IAB-DU implemented with dedicated separated box.
Therefore, IAB simulation operation is only tested for IAB where IAB-DU and IAB-MT are sharing the same IAB radio unit/box. In this case, when IAB-MT beam and IAB-DU beam sharing the same transceiver or antenna panel, the multiple carrier test result of IAB-DU in Rel-16 could be applied to the IAB simultaneous operation if below declarations are the same:
1. RF bandwidth are the same for both IAB-MT/IAB-DU and IAB simultaneous operation
2. The power imbalance power difference is 0 dB
3. Other RF and OTA related to multiple carrier declaration are the same
For IAB simulation operation test on receiver, as the IAB-MT receiver requirements are applied for IAB simulation operation discussed in previous section, It is then the IAB-MT receiver multiple carrier test results that could be applied to IAB simultaneous operation if the RF bandwidth for IAB-MT and IAB simulation operation are the same.
[bookmark: _Ref100609806]Multiple carrier test result of IAB-DU could be applied to IAB simultaneous operation if some declarations are the same.
[bookmark: _Ref100609823] Multiple carrier test result of IAB-MT could be applied to IAB simultaneous operation if some declarations are the same.

Conclusions
In this contribution, we present our view on the conformance testing with below observations and proposal:
Proposal-1:Reuse the IABTC in Rel-16, adding clarification on the simultaneous operation aspects.
Proposal-2:Reusing the TDD pattern of IAB-DU for IAB simultaneous operation.
Observation 1 The in-band operation is not specified in RAN4 and there is no need to test the inter-beam isolation for simultaneous operation.
Observation 2 TE vendor needs to contribute on the testability investigation on the OTA TAE between IAB-MT and IAB-DU beam
Observation 3 OTA Multiple carrier test framework can be reused on IAB simultaneous operation.
Proposal-3:Use the IAB-MT receiver requirement to test IAB simultaneous operation.
Proposal-4:Add the aggregated IAB channel bandwidth for the IAB simultaneous operation 
Proposal-5:Use the IAB-DU Tx requirement for IAB simultaneous test (ACLR, out of band emission, spurious, intermodulation)
Proposal-6:Consider the above new declaration specifically for IAB simultaneous operation.
Proposal-7:Rel-16 declaration could be extended for the use of the IAB simultaneous operation when applicalbe.
Proposal-8:Consider adding above note to extend the Rel-16 declaration to support the IAB simultaneous operation.
Proposal-9:Consider to modify some of existing declaration to support IAB simultaneous operation.
Observation 4 There is no need to test for IAB simultaneous operation if the IAB-MT and IAB-DU implemented with dedicated separated box.
Observation 5 Multiple carrier test result of IAB-DU could be applied to IAB simultaneous operation if some declarations are the same.
Observation 6 Multiple carrier test result of IAB-MT could be applied to IAB simultaneous operation if some declarations are the same.
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