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1 Introduction
In the last meeting the IAB conformance testing specification were discussed for the 1st time. The top level specification structure was agreed in [1] and there are a number of open issues regarding testing at a high level in [2]. These issue are further discussed in this paper.
One of the main issues identified n [2] is the test burden and number of test points, the issue is captured as follows:
Test burden and test coverage analysis
[bookmark: _GoBack]- Possible reduction of tests will be further analysed taking into account test coverage for both IAB-DU and IAB-MT and for both conducted and radiated testing. Aspects to be analysed include but are not limited to
· RF channels
· Test directions
· Shared vs. separated RF architecture
· Is this declared
· Testing only more demanding requirement for shared architecture

2 Discussion
2.1	RF channels and test directions
In terms of the IAB-DU and the BS test specifications the following channels and directions are tested:
2.1.1	Transmitter
The following test cases are used for the transmitter requirements (from 38.141-2):
Table 2.1.1-1: NR BS OTA transmitter test cases
	　
	Channels
	Directions
	Environment
	Notes

	　
	SC
	MC
	MB
	　
	　
	　

	6.2 Radiated transmit power
	3
	3
	2
	5
	2
	　

	6.3 OTA base station output power
	3
	3
	2
	1
	1
	TRP

	6.4.2 OTA RE power control dynamic range
	x
	x
	x
	x
	x
	　

	6.4.3 OTA total power dynamic range 
	1
	x
	x
	1
	1
	　

	6.5.1 OTA transmitter OFF power
	1
	1
	1
	1
	1
	FR1=CL
FR2=single directional

	6.5.2 OTA transmitter transient period
	
	
	
	
	
	

	6.6.2 OTA frequency error
	2
	2
	2
	1
	1
	　

	6.6.3 OTA modulation quality
	2
	2
	2
	5
	1
	　

	6.6.4 OTA time alignment error
	1
	1
	2
	1
	1
	　

	6.7.2 OTA occupied bandwidth
	1
	x
	x
	1
	1
	　

	6.7.3 OTA ACLR/CACLR
	2
	2
	2
	1
	1
	TRP  

	6.7.4 OTA operating band unwanted emissions
	3
	3
	2
	1
	1
	TRP

	6.7.5.2 OTA transmitter spurious emissions, mandatory requirements
	1
	1
	2
	1
	1
	TRP

	6.7.5.3 OTA transmitter spurious emissions, protection of BS receiver
	1
	1
	2
	1
	1
	CL

	6.7.5.4 OTA transmitter spurious emissions, additional spurious emissions requirements
	1
	1
	2
	1
	1
	TRP

	6.7.5.5 OTA transmitter spurious emissions, co-location
	1
	1
	2
	1
	1
	CL

	6.8 OTA transmitter intermodulation
	1
	1
	2
	1
	1
	CL/TRP



For the transmitter the number of channels and the directions are already quite well optimised.
Multiple directions are only required for Tx output power and EVM, Tx output power is done at 3 frequencies (hence 15 test points) and EVM at 2 (10 test points). 
It seems that at least some test are done at the direction extremes and the frequency extremes, as beam forming can affect Tx output power and EVM in different ways the number of tests currently carried out seems reasonable. Possibly the output power measurement could be reduced to 2 (B, T) but as many other tests with a single channel are done at M, it seems sensible to measure directional power at M to be used as a reference for these.
Directional test are anyway quite fast as they are only done at a single measurement direction, compared to the TRP tests there is not much to be gain interns of total measurement time
Observation 1: There is very little scope to reduce the number of Tx directions/channels in the existing BS transmitter directional requirements test coverage.
Transmitter TRP tests are non-directional so there is no scope to reduce the number of direction (the beam is set up once in an optimal setting for TRP measurements). These tests can be lengthy as they require a sweep as many measurement directions to estimate the TRP. 
A number of TRP requirements are measured in 3 channels.
Base station output power: As the EIRP version of this is measured at the frequency extremes then maybe this could be reduced to a single requirement at the middle channel. However the TRP measurement is often used to compare to regulator emissions limits so reducing the test coverage could be problematic. Possibly measuring the same channel as the highest EIRP would be a compromise.
Operating band unwanted emissions are tested at 3 channels (B,M,T) but ACLR is only tested at 2 (B,T), possibly as UEM has some absolute limits and it would be expected that the highest gain/Pout occurs at M then this is why M is included in in UEM and not ACLR. Clearly there is some scope to reduce this but as with base station output power these requirements are closely linked to regulatory requirements and hence it may not be wise to reduce the test coverage.
Observation 2: There is limited scope to reduce the number of channels for some transmitter TRP measurements but as these requirements are linked to regulatory limits the small gain in testing time does not justify the test coverage reduction.
All co-location tests are already only carried out at a single frequency and by their nature only a single direction. There is no scope to reduce the number of test for the co-location.
Observation 3: There is no scope to further reduce the co-location test coverage.
2.1.2	Receiver
The following test cases are used for the receiver requirements (from 38.141-2):
Table 2.1.2-1: NR BS OTA Receiver test cases
	　
	Channels
	Directions
	Environment
	Notes

	　
	SC
	MC
	MB
	　
	　
	　

	7.2 OTA sensitivity
	1
	x
	x
	5
	1
	　

	7.3 OTA reference sensitivity level
	3
	x
	x
	5
	1
	　

	7.4 OTA dynamic range 
	1
	x
	x
	1
	1
	　

	7.5.1 OTA adjacent channel selectivity
	1
	1
	2
	1
	1
	　

	7.5.2 In-band blocking (General)
	1
	1
	2
	5
	1
	　

	7.5.2 In-band blocking (Narrowband)
	
	
	
	
	
	　

	7.6 OTA out-of-band blocking (General)
	1
	1
	2
	1
	1
	　

	7.6 OTA out-of-band blocking (Co-location)
	1
	1
	2
	1
	1
	CL

	7.7 OTA receiver spurious emissions 
	1
	x
	x
	1
	1
	TRP

	7.8 OTA receiver intermodulation
	1
	1
	2
	2
	1
	　

	7.9 OTA in-channel selectivity 
	1
	x
	x
	1
	1
	　



The receiver has many more directional tests than the transmitter. With the exception of the OTA reference sensitivity they are all reduced to only being tested at a single channel. OTA reference sensitivity is also tested at 5 directions, as such has 15 test points. Whilst this is the largest contributor it makes sense to test at least the sensitivity across the band hence this cannot be reduced.
Two other requirements are tested at 5 directions, OTA sensitivity, and In-band blocking:
OTA sensitivity test the extremes of the declared receiver RoAoA, no other test doe this (OTA Sensitivity RoAoA may be different). As it is important to test the receiver spatial performance these test directions should be kept.
The In-band blocking requirement is applicable to both OTA minSENS and OTA REFSENS the current directions are the reference value for OTA minSENS and the extreme for OTAREFSENS, Out of band clocking has a similar reference and test at only 2 directions (reference for both minSENS and REFSENS). Testing at OTA RFSENS the worst case is when the interferer is as high as possible, as such it is possible that the reference direction could be tested instead of the 4 extreme directions.
Receiver unwanted emissions is only tested at a single test point already as are eth co-location clocking requirements.
Observation 4: the only scope for reducing the number of receiver test case is in-band blocking where the number of directions is reduced from 5 to 2.
2.1.3	IAB-MT
The IAB-MT shares many similarities in terms of requirements with the BS and the IAB-DU. In many cases the requirements are identical. For these requirements then the IAB-DU should have the same test coverage as the BS/IAB-DU.
For requires which differ slightly (i.e. the modulation based requirements) then there is sufficient similarity that the same test frequencies and directions (if applicable) as the BS should be applied, unless any reason is found why this cannot be done.
2.2	Shared architecture
In most cases the IAB-DU and the IAB-MT have almost the same requirements, if a shared architecture is used (with the same RF HW; amplifiers, filers etc..) then there is no need to test the equipment twice with the same requirements. 
Clearly for emissions requirements the limits are the same, however it would be expected that a different test model would be used depending on if the HW is used as an IAB-DU (DL) or an IAB-MT (UL). It would of course be necessary that the shared HW was being operated in the same way (PA bias levels, gain distribution etc). For most emissions and emissions linearity requirements however it is the average power and the PAR (Peak to average ratio) of the test signal which is important. It would be sufficient to test the worst case test model (highest power, largest PAR etc..).
For modulation specific requirements then each should be taken case by case. But in general if the BS test the RF performance of the HW then there is no need to repeat this test. For modulation based tests (for example; EVM in IAB-MT UL, and RX sensitivity in IAB-MT DL) the ability of the IAB-MT to either modulate or demodulate the correct test model should be tested but there is no need to confirm all the RF parameters and hence a single direction and a single channel is sufficient.
3 Summary
This paper looks at the possible methods to reduce the test burden on the IAB-DU and IAB-MT, as identified in [2].
With regards limiting the number of channels and direction tested the current BS coverage has been analysis and the following observations made:
Observation 1: There is very little scope to reduce the number of Tx directions/channels in the existing BS transmitter directional requirements test coverage.
Observation 2: There is limited scope to reduce the number of channels for some transmitter TRP measurements but as these requirements are linked to regulatory limits the small gain in testing time does not justify the test coverage reduction.
Observation 3: There is no scope to further reduce the co-location test coverage.
Observation 4: the only scope for reducing the number of receiver test case is in-band blocking where the number of directions is reduced from 5 to 2.
Only a single potential reduction has been identified in the in-band blocking requirement. The potential time reduction for this seems less valuable than the advantage of maintaining compatibility with the BS test specs.
The IAB-MT test coverage should be the same as the IAB-DU, in the case of shared architecture test with common requirements (such as spurious emissions) need only be carried out once using the worst case test models.
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