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Introduction
In this contribution we discuss the IAB-Node test efficiency  and how to avoid excessive testing while still maintaining test coverage in similar level as it is for gNBs.
Discussion
A way forward agreed in RAN4#98-e outlining the high level principles of how test coverage can be maintained by means of reducing overlapping testing for IAB-MT and IAB-DU, in cases when they are RF implementation is either shared or uses identical hardware implementation [1]. Some key agreements from the way forward are reproduced below
· Test reduction cannot be applied when IAB-DU and IAB-MT are of different class.
· A new declaration or multiple new declarations are needed.
· Only when the side conditions are fulfilled, it is possible to declare shared or same RF HW. The reduction is allowed only when declaration for shared or same RF HW is done.
· When test reduction is applied, combined test coverage of IAB-MT and IAB-DU needs to be at least as large as it is for IAB-DU when test reduction is not applied.
· Test reduction cannot be applied for requirements which are defined for only IAB-DU or only IAB-MT.








In RAN4#98-bis-e a further way forward was agreed in [2]
Based on the way forwards many of the principles are clearly laid out, but four major open issues exists: Exact side conditions when IAB-MT and IAB-DU are similar enough to allow test reduction, Test efficiency improvement applicability for each requirement, how to handle test tolerance, in case it is different between IAB-MT and IAB-DU and how all this is captured into technical specifications. In the following we discuss these three aspects.
Side conditions for allowing declaration of shared/same RF HW
[bookmark: _Hlk67064002]In [2] it was agreed that IAB-MT and IAB-DU need to declare the same output power and same RF bandwidth for test reduction to apply. Test directions were left for further discussion. In our view, IAB-MT and IAB-DU directional requirements from deployment perspective are fundamentally different: IAB-DU needs to be able to serve UEs which may be in various different directions relative to the IAB-DU. On the other hand, IAB-MT transmits towards a fixed target at the other end of the backhaul link. Only in rare occasions the parent node would be changed. Therefore, we don’t think it is necessary to require the same beam direction declarations from IAB-MT and IAB-DU.
Proposal 1: Declaration of the same beam direction is not necessary requirement for test efficiency improvement to apply.
As the IAB-specification is flexible in terms of combining different classes and also no medium range class is defined for IAB-MT, there remains a question whether test efficiency optimization can be applied in case IAB-MT and IAB-DU have different class. In out view this should not be the case, as some requirements differ between classes. The only possibility to apply test efficiency improvement would be to always require meeting to more stringent requirement.
Proposal 2: Test efficiency improvement cannot be applied when IAB-DU and IAB-MT have difference class.
Test tolerances
In case IAB-DU and IAB-MT have different test tolerance and test efficiency improvement is applied, the test should not be made easier to pass. If such approach would be allowed, it could be possible to artificially relax the test requirement by selecting to function with higher test tolerance. Therefore, more stringent test tolerance should be applied.

Proposal 3: In the case of different TT for IAB-DU and IAB-MT,  select the test requirement value with tighter TT

Test efficiency improvement applicability for each requirement

Our proposal for the test efficiency improvement is provided in table 1 to table 4. In addition to individual requirements, we propose to group some requirements in a manner which precludes having the tests done overwhelmingly to only IAB-MT or only IAB-DU.

Proposal 4: Adopt the test scope as captured in Table 1 to Table 4 when IAB-DU and IAB-MT use identical or shared RF HW.
Proposal 5: Either group 1 or group 2 test split needs to be followed. When there is no indication and IAB-MT and IAB-DU test is interchangeable, it can be freely chosen whether IAB-MT or IAB-DU is tested.
Table 1: Radiated Tx requirements
	Tx requirement
	Classification
	Number of
conformance directions 
	RF channels
	Test efficiency improvement applicability
	Group

	
	
	
	
	
	1
	2

	Radiated transmit power
	Directional
	5
	B, M, T
	IAB-DU and IAB-MT interchangeable
	DU
	MT

	OTA BS output power
	TRP
	See annex I
	B, M, T
	IAB-DU and IAB-MT interchangeable
	DU
	MT

	OTA output power dynamics
	Directional
	1
	M
	No efficiency improvement due to different requirement
	
	

	OTA transmitter OFF power
	Co-location
	See clause 4.12
	M
	FR1: IAB-DU and IAB-MT interchangeable
	
	

	
	Directional
	1
	M
	FR2: IAB-DU and IAB-MT interchangeable
	
	

	OTA transient period
	Co-location
	See clause 4.12
	M
	FR1: IAB-DU and IAB-MT interchangeable
	
	

	
	Directional
	1
	M
	FR2: IAB-DU and IAB-MT interchangeable
	
	

	OTA modulation quality
	Directional
	5
	B, T
	IAB-DU and IAB-MT interchangeable
	MT
	DU

	OTA frequency error
	Directional
	1
	B, T
	Tested together with modulation quality
	MT
	DU

	OTA time alignment error
	Directional
	1
	M
	Requirement defined only for IAB-DU
	
	

	OTA occupied bandwidth
	Directional
	1
	M
	IAB-DU and IAB-MT interchangeable
	
	

	OTA ACLR
	TRP
	See annex I
	B, T
	IAB-DU and IAB-MT interchangeable, expect for local area IAB-MT in FR2
	MT
	DU

	OTA operating band unwanted emission
	TRP
	See annex I
	B, M, T
	IAB-DU and IAB-MT interchangeable
	DU
	MT

	OTA transmitter spurious emission
	General requirement
	TRP
	See annex I
	B below Tx signal frequency, 
T above Tx signal frequency
	IAB-DU and IAB-MT interchangeable
	
	

	
	Additional spurious emissions
	TRP
	See annex I
	B below Tx signal frequency, 
T above Tx signal frequency
	IAB-DU and IAB-MT interchangeable
	
	

	
	Co-location with other base stations
	Co-location
	See clause 4.12
	M
	Requirement is applicable only for FR1.

IAB-DU and IAB-MT interchangeable
	
	

	OTA transmitter intermodulation
	Co-location
	See clause 4.12
	M
	Requirement is applicable only for FR1.

IAB-DU and IAB-MT interchangeable
	DU
	MT




Table 2: Radiated Rx requirements
	Rx requirement
	Classification
	Applicability levels
	Number of
conformance directions 
	RF channels 
	Test efficiency improvement applicability
	Group

	
	
	
	
	
	
	1
	2

	
	
	FR1
	FR2
	
	
	
	
	

	OTA sensitivity
	Directional
	Minimum EIS
	N/A
	5
	M
	IAB-DU and IAB-MT interchangeable
	DU
	MT

	OTA reference sensitivity
	Directional
	OTA REFSENS
	OTA REFSENS
	5
	B, M, T
	IAB-DU and IAB-MT interchangeable
	MT
	DU

	OTA Dynamic range
	Directional
	OTA REFSENS
	N/A
	1
	M
	Requirement defined only for IAB-DU
	
	

	OTA adjacent channel selectivity
	Directional
	minSENS
	OTA REFSENS
	1
	M
	It is sufficient to test only IAB-MT as CP-OFDM interfering signal has higher PAR and therefore the test case is more challenging
	MT
	MT

	OTA in-band blocking
	Directional
	OTA REFSENS and minSENS
	OTA REFSENS
	5
	M
	It is sufficient to test only IAB-MT as CP-OFDM interfering signal has higher PAR and therefore the test case is more challenging
	MT
	MT

	OTA out-of-band blocking
	General requirement
	Directional
	minSENS
	OTA REFSENS
	M
	M
	IAB-DU and IAB-MT interchangeable
	DU
	DU

	
	Co-location with other base stations
	Co-location
	minSENS
	N/A
	M
	M
	IAB-DU and IAB-MT interchangeable
	
	

	OTA receiver spurious emissions
	TRP
	See clause 7.7
	See clause 7.7
	See annex I
	B below Rx signal frequency,
 T above Rx signal frequency
	IAB-DU and IAB-MT interchangeable
	
	

	OTA receiver intermodulation
	Directional
	OTA REFSENS and minSENS
	OTA REFSENS
	1
	M
	Requirement is specified only in FR1

It is sufficient to test only IAB-MT as CP-OFDM interfering signal has higher PAR and therefore the test case is more challenging
	MT
	MT

	OTA in-channel selectivity
	Directional
	minSENS
	OTA REFSENS
	1
	M
	Requirement is only defined for IAB-DU
	
	






Table 3: Conducted Tx requirements

	Tx requirement
	
	
	Group

	
	RF channels for IAB-DU
	Test efficiency improvement applicability
	1
	2

	Maximum output power
	B, M, T
	IAB-DU and IAB-MT interchangeable
	
	

	Output power dynamics
	M
	No efficiency improvement due to different requirement
	
	

	Transmitter OFF power
	M
	IAB-DU and IAB-MT interchangeable
	
	

	Transient period
	M
	IAB-DU and IAB-MT interchangeable
	
	

	Modulation quality
	B, M, T
	IAB-DU and IAB-MT interchangeable
	
	

	Frequency error
	B, M, T
	Tested together with modulation quality
	
	

	Time alignment error
	M
	Requirement defined only for IAB-DU
	
	

	Occupied bandwidth
	M
	IAB-DU and IAB-MT interchangeable
	
	

	ACLR
	B, M, T
	IAB-DU and IAB-MT interchangeable
	MT
	DU

	Operating band unwanted emission
	B, M, T
	IAB-DU and IAB-MT interchangeable
	DU
	MT

	Transmitter spurious emission
	General requirement
	B below Tx signal frequency, 
T above Tx signal frequency
	IAB-DU and IAB-MT interchangeable
	
	

	
	Additional spurious emissions
	B below Tx signal frequency, 
T above Tx signal frequency
	IAB-DU and IAB-MT interchangeable
	
	

	
	Co-location with other base stations
	B below Tx signal frequency, 
T above Tx signal frequency
	IAB-DU and IAB-MT interchangeable
	
	

	OTA transmitter intermodulation
	M
	IAB-DU and IAB-MT interchangeable
	DU
	MT







Table 4: Conducted Rx requirements
	Rx requirement
	RF channels 
	Test efficiency improvement applicability
	Group

	
	
	
	1
	2

	Reference sensitivity
	B, M, T
	IAB-DU and IAB-MT interchangeable
	
	

	Dynamic range
	M
	Requirement defined only for IAB-DU
	
	

	Adjacent channel selectivity
	M
	It is sufficient to test only IAB-MT as CP-OFDM interfering signal has higher PAR and therefore the test case is more challenging
	MT
	MT

	In-band blocking
	M
	It is sufficient to test only IAB-MT as CP-OFDM interfering signal has higher PAR and therefore the test case is more challenging
	MT
	MT

	Out-of-band blocking
	General requirement
	M
	IAB-DU and IAB-MT interchangeable
	DU
	DU

	
	Co-location with other base stations
	M
	IAB-DU and IAB-MT interchangeable
	
	

	Receiver spurious emissions
	M
	IAB-DU and IAB-MT interchangeable
	
	

	Receiver intermodulation
	M
	It is sufficient to test only IAB-MT as CP-OFDM interfering signal has higher PAR and therefore the test case is more challenging
	MT
	MT

	In-channel selectivity
	M
	Requirement defined only for IAB-DU
	
	



How to capture reduced test scope to TS
Some options how the test reduction is captured to TS were provided as part of the WF in [1]. In our view none of the options by itself is sufficient to provide the full picture and the achieve clarity and easy readability of the specification. The test reduction would require to be reflected in the specification in two different ways, where the first part of having manufacturer declaration for shared or common RF HW has already been agreed.
Secondly, it is beneficial to provide a summary of the scope within clause 4 of the specification, in similar style that e.g. requirement set applicability is summarized. 
Proposal 6: Capture the rules of test efficiency improvement and overview tables of how the improvement can be applied in clause 4 of the specification
Conclusion 
In this contribution the test burden and test coverage analysis was provided to enable controlled reduction of test cases for IAB-Nodes. The following observation and proposals were made.
Proposal 1: Declaration of the same beam direction is not necessary requirement for test efficiency improvement to apply.
Proposal 2: Test efficiency improvement cannot be applied when IAB-DU and IAB-MT have difference class.
Proposal 3: In the case of different TT for IAB-DU and IAB-MT,  select the test requirement value with tighter TT
Proposal 4: Adopt the test scope as captured in Table 1 to Table 4 when IAB-DU and IAB-MT use identical or shared RF HW.
Proposal 5: Either group 1 or group 2 test split needs to be followed. When there is no indication and IAB-MT and IAB-DU test is interchangeable, it can be freely chosen whether IAB-MT or IAB-DU is tested.
Proposal 6: Capture the rules of test efficiency improvement and overview tables of how the improvement can be applied in clause 4 of the specification
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