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1 Introduction
in RAN4#98e WF[1] states the agreements on the test burdening reduction:
Sub-topic#4-1-1 : Declaring shared HW

WF:

It is declared that RF HW is the same between IAB-DU and IAB-MT 
Sub-topic#4-1-2 : When Test case reduction can be used (IAB-MT and IAB-DU test results are interchangeable)
WF:

Test conditions of the test case reduction of IAB-MT and IAB-DU can be used:

1. Declaration of the same output power 

2. Declaration of the same RF bandwidth

To further discuss:

Issue#4-1-2-1: Test Conditions of the test case reduction of IAB-MT and IAB-DU can be used:

1. Declaration of the same direction 

2. Other OTA test conditions: e.g number of directions 

      Issue#4-1-2-2: Test requirement selection if the IAB-DU and IAB-MT Test tolerance is different
1. In the case of different TT for IAB-DU and IAB-MT,  select the DUT with tighter test requirement 

2.  In the case of different TT for IAB-DU and IAB-MT,  select the test requirement value with tighter TT.
In this paper, we present our view on test case reduction.
2 Discussion
For the manufacture declaration, it is agreed with the same hardware will be used by both IAB-MT and IAB-DU. Only when the same hardware used by either IAB-MT and IAB-DU, is it possible that the same maximum output power can be achieved for either of IAB-MT and IAB-DU for TDM operation. For FDM operation, it is not Rel-16 scope as it involves the simultaneous MT and DU transmission or reception which in Rel-17 scope. 

Observation#1: Assume only TDM operation of the IAB-DU and IAB-MT for Rel-16 conformance testing.

The same hardware also implies that the additional relaxation factor of number of active transmitter or receiver would be the same for both IAB-DU and IAB-MT so the test requirement considering such relaxation factor also be the same for IAB-MT and IAB-DU. The TX test results of IAB-MT test and of IAB-DU test can be interchangeable when the test procedures are the same and the side conditions of the TX output power are the same. This is because the PAPR of the CP-OFDM waveform are the same for PUSCH and PDSCH when PUSCH and PDSCH are configured with the same waveform and the RF hardware will perform the same. However, the test requirement for IAB-MT and IAB-DU may be different considering the test tolerance for IAB-MT and IAB-DU. For issue#4-1-2-2 in WF[1], both options are the simialar meaning. A good way to reflect the tighter TT/tighter requirement due to tighter TT is needed.
Observation#2: The TX test result of IAB-MT and IAB-DU is interchangeable when the test case procedure and side condition of the Tx output power are the same and the PUSCH and PDSCH use the same CP-OFDM waveform.
Observation#3: The tighter TT for the same RF core requirement need to be reflected in the table.
When the declared output power is different between IAB-DU and IAB-MT, the test results of IAB-MT test and IAB-DU test are not interchangeable, this is because the different transmit power may need different TX RF chain configured parameter and different PA operating point and as such most TX requirement needs to be test separately. However, some selected test case could be discussed whether to rely on higher output power DUT test case. For example, the unwanted emission and spurious test case, the test may be done on DUT which declares higher output power. But for other TX test case, the test reduction may not be possible. For example, the ACLR is relative to the output power and TX signal quality test needs to be tested for both IAB-MT and IAB-DU with different TX output power. 
Observation#4: The test reduction for the different declared output power is limited for selected TX test requirement only.

In summary, we think TX test reduction should be:

Table 1: Test requirement applicability when IAB-DU and IAB-MT declare the same output power

	Tx requirement
	
	
	

	
	Test case reduction
	Test requirement applicability 
	Additional Condition

	Maximum output power
	Yes
	DUT test requirement with tighter TT
	Declaration of the same RF bandwidth



	Output power dynamics (only for IAB-DU)
	No
	
	

	Output power dynamics (only for IAB-MT)
	No
	
	

	Transmitter OFF power
	Yes
	DUT test requirement with tighter TT
	Declaration of the same RF bandwidth



	
	
	
	

	Transient period
	Yes
	DUT test requirement with tighter TT
	Declaration of the same RF bandwidth



	
	
	
	

	Modulation quality
	Yes
	DUT test requirement with tighter TT
	Declaration of the same RF bandwidth



	Frequency error
	Yes
	DUT test requirement with tighter TT
	Declaration of the same RF bandwidth



	Time alignment error (only for IAB-DU)
	No
	
	

	Occupied bandwidth
	Yes
	DUT test requirement with tighter TT
	Declaration of the same RF bandwidth



	ACLR
	Yes
	DUT test requirement with tighter TT
	Declaration of the same RF bandwidth



	Operating band unwanted emission
	Yes
	DUT test requirement with tighter TT
	Declaration of the same RF bandwidth



	Transmitter spurious emission
	General requirement
	Yes
	DUT test requirement with tighter TT
	Declaration of the same RF bandwidth



	
	Additional spurious emissions
	Yes
	DUT test requirement with tighter TT
	Declaration of the same RF bandwidth



	
	Co-location with other base stations
	Yes
	DUT test requirement with tighter TT
	Declaration of the same RF bandwidth



	OTA transmitter intermodulation
	Yes with additional condition
	DUT test requirement with tighter TT
	Declaration of the same RF bandwidth




Table 2: Test requirement applicability when IAB-DU and IAB-MT declare the different output power

	Tx requirement
	
	
	

	
	Test case reduction
	Test requirement applicability
	Additional Condition

	Maximum output power
	No
	
	

	Output power dynamics (only for IAB-DU)
	No
	
	

	Output power dynamics (only for IAB-MT)
	No
	
	

	Transmitter OFF power
	No
	
	

	
	
	
	

	Transient period
	No
	
	

	
	
	
	

	Modulation quality
	No
	
	

	Frequency error
	No
	
	

	Time alignment error (only for IAB-DU)
	No
	
	

	Occupied bandwidth
	No
	
	

	ACLR
	No
	
	

	Operating band unwanted emission
	Yes
	DUT test requirement with higher declared power
	DUT with higher declared output power should be tested

	Transmitter spurious emission
	General requirement
	Yes
	DUT test requirement with higher declared power
	DUT with higher declared output power should be tested

	
	Additional spurious emissions
	Yes
	DUT test requirement with higher declared power
	DUT with higher declared output power should be tested

	
	Co-location with other base stations
	Yes
	DUT test requirement with higher declared power
	DUT with higher declared output power should be tested

	OTA transmitter intermodulation
	Yes with additional condition
	DUT test requirement with higher declared power
	


For receiver test reduction, the test tolerance defined in Annex C.2 for receiver test for BS approach (TS 38.141-1)and defined in Annex F.3.3 for receiver test for UE approach (TS 38.521-1) are 0 dB for requirements of ACS, IBB, OOB, spurious and intermodulation. There is no different relaxation for test requirements of the IAB-MT and IAB-DU and simplify the discussion for receiver test case reduction.

As the REFSENS only test the noise figure, we think either IAB-DU or IAB-MT reference test would be ok. Testing both only increase the test time and thus should be avoided.
For ACS test, this is the test for the digital filter attenuation in digital domain, it is not related to waveform of the wanted and interference signal. Testing either of IAB-DU or IAB-MT should be ok.
For other receiver test, IBB and OOB, as the test is to stress the receiver withstand high level blocking signals so the worst case of CP-OFDM blocking signal could be used which IAB-MT test results is good enough to prove the receiver ability.
For Inter-modulation receiver test, as the requirements are the same, testing either IAB-MT/IAB-DU should be ok, there is need to test both.

For receiver spurious test, there is no received signal and set the IAB receive only, so it does not matter IAB-DU/IAB-MT is under test. Testing one should be ok.
In summary, we think RX receiver test reduction should be according to Table 2:

Table 2: Test requirement applicability for receiver test
	Rx requirement
	Test requirement applicability

	Reference sensitivity
	Either IAB-DU or IAB-MT test requirement

	Dynamic range (only for IAB-DU)
	IAB-DU test requirement

	Adjacent channel selectivity
	Either IAB-DU or IAB-MT test requirement

	In-band blocking
	IAB-MT test requirement

	Out-of-band blocking
	General requirement
	IAB-MT test requirement

	
	Co-location requirement
	IAB-MT test requirement

	Receiver spurious emissions
	Either IAB-DU or IAB-MT test requirement

	Receiver intermodulation
	Either IAB-DU or IAB-MT test requirement

	In-channel selectivity (only for IAB-DU)
	IAB-DU test requirement


Proposal: RAN4 discuss the Table 1 and Table 2 for possible test case reduction.
The text proposal according to the above discussion is proposed as below.

3. Text proposal
4.x test requirement efficiency improvement
 
When manufacture declare the common hardware for IAB-MT and IAB-DU (D.x), test requirement applicability can be defined according to Table 4.x-1 and Table 4.x-2 for Tx test requirement and Table 4x-3 for Rx test requirement.

Table 4.x-1: Test requirement applicability for TX requirement when the same output power of IAB-MT and IAB-DU is declared
	Tx requirement
	Test case reduction 
	Test requirement applicability 
	Additional Condition

	Maximum output power
	Yes
	DUT test requirement with tighter TT
	Declaration of the same RF bandwidth



	Output power dynamics (only for IAB-DU)
	No
	
	

	Output power dynamics (only for IAB-MT)
	No
	
	

	Transmitter OFF power
	Yes
	DUT test requirement with tighter TT
	Declaration of the same RF bandwidth



	Transient period
	Yes
	
	

	Modulation quality
	Yes
	DUT test requirement with tighter TT
	Declaration of the same RF bandwidth



	Frequency error
	Yes
	
	

	Time alignment error (only for IAB-DU)
	No
	DUT test requirement with tighter TT
	Declaration of the same RF bandwidth



	Occupied bandwidth
	Yes
	DUT test requirement with tighter TT
	Declaration of the same RF bandwidth



	ACLR
	Yes
	
	

	Operating band unwanted emission
	Yes
	DUT test requirement with tighter TT
	Declaration of the same RF bandwidth



	Transmitter spurious emission
	General requirement
	Yes
	DUT test requirement with tighter TT
	Declaration of the same RF bandwidth



	
	Additional spurious emissions
	Yes
	DUT test requirement with tighter TT
	Declaration of the same RF bandwidth



	
	Co-location with other base stations
	Yes
	DUT test requirement with tighter TT
	Declaration of the same RF bandwidth



	OTA transmitter intermodulation
	Yes 
	DUT test requirement with tighter TT
	Declaration of the same RF bandwidth




Table 4.x-3: Test requirement applicability for receiver test
	Rx requirement
	Test case reduction
	Test requirement applicability

	Reference sensitivity
	Yes
	Either IAB-DU or IAB-MT test requirement

	Dynamic range (only for IAB-DU)
	No
	IAB-DU test requirement

	Adjacent channel selectivity
	Yes
	Either IAB-DU or IAB-MT test requirement

	In-band blocking
	Yes
	IAB-MT test requirement

	Out-of-band blocking
	General requirement
	Yes
	IAB-MT test requirement

	
	Co-location requirement
	Yes
	IAB-MT test requirement

	Receiver spurious emissions
	Yes
	Either IAB-DU or IAB-MT test requirement

	Receiver intermodulation
	Yes
	Either IAB-DU or IAB-MT test requirement

	In-channel selectivity (only for IAB-DU)
	No
	IAB-DU test requirement


4. Conclusion
In this paper, we present our view on test burden reduction and provide below proposals:
Observation#1: Assume only TDM operation of the IAB-DU and IAB-MT for Rel-16 conformance testing.

Observation#2: The TX test result of IAB-MT and IAB-DU is interchangeable when the test case procedure and side condition of the Tx output power are the same and the PUSCH and PDSCH use the same CP-OFDM waveform.

Observation#3: The tighter TT for the same RF core requirement need to be reflected in the table.
Observation#4: The test reduction for the different declared output power is limited for selected TX test requirement only.

Proposal: RAN4 discuss the Table 1 and Table 2 for possible test case reduction.
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