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Introduction
RAN4 completed the core part of Integrated Access and Backhaul work in RAN4#96e and performance part is now starting. In this contribution the radiated testing of Tx requirements is discussed.
Discussion
As well known by now, IAB-Node is an infrastructure node which consists of two logical entities, IAB-DU and IAB-MT. IAB-DU can both serve access UEs and child-Nodes (nodes further away from donor), whereas IAB-MT is dedicated to operate in the backhaul link, transmitting to / receiving from parent Node (node closer to donor). As the functions of the MT and DU are different, RAN4 RF core specification was developed so that requirements for IAB-MT and IAB-DU are independent entities. They are allowed to use different antenna arrays or even be built in separate enclosures. While in higher layer specifications IAB-MT often follows the same specification as set for UEs, but in RF specification the requirements are in most cases the same as specified for gNBs. 
Due to the similarity of the requirements it follows that the principles how the requirements are verified should also be similar. There are however some IAB-MT requirements where the requirement differs from base station requirement, and more detailed look into the conformance testing procedure is needed. In transmitter side these requirements include dynamic range, power control requirements for local area IAB-MT and frequency error. These requirements are addressed here one by one.
The dynamic range requirement for base stations, total power dynamic range, is in place to make sure that the base station output power varies appropriately in relation with the number of allocation resources blocks. This means that the base station is intended to transmit with constant PSD, and the power difference between 1 resource block and fully allocated channel is equal 10*log10(Nrb).
For IAB-MT an additional component of PSD control has been introduced, the range being 5 dB for wide area IAB-MT and 10 dB for local area IAB-MT. The requirement is written in the core specification in a very general manner stating that the 5- or 10 dB power difference applies for a specified reference condition. Now the task in the performance phase is to detail out those reference conditions. 
It could be considered that there are four corner points setting the minimum requirement for dynamic range:
1) Low PSD with narrow RB allocation
2) Low PSD with full RB allocation
3) High PSD with narrow RB allocation
4) High PSD with full RB allocation

It can be observed that the power change is greatest between 1) and 4). Therefore the most straightforward way to verify that IAB-MT meets the dynamic range requirement as intended is to do power measurement at these two corners, and specify the power difference to be the PSD difference + 10*log10(Nrb).

Proposal 1: Test points for dynamic range is set to Low PSD with narrow RB allocation and high PSD with full RB allocation.

Proposal 2: Test requirement for dynamic range is PSD difference added to the 10-base logarithm of difference of allocation sizes of the reference conditions.

Next power control requirement is considered. While there is close relationship to dynamic range requirement, it is necessary to separate power control and dynamic range test cases from each other, as power control requirements are only defined for local area IAB-MT.

Proposal 3: Dynamic range and power control tests are defined separately.

Power control requirements are specified for relative and aggregate power tolerance in core specification. Relative power tolerance measures that transmitter can set the output power at correct level relative to previously transmitted subframe, as long as the gap between subframes is not longer than 20 ms. Requirements are defined for number of different power control step sizes in the core specification. 

Given that the power control dynamic range is only 10 dB with constant RB allocation, and that the dynamics in the fixed backhaul link are likely smaller than in a link associated with moving UE, it is most reasonable to concentrate test efforts into smallest power step sizes. This way to power control tolerance is also smaller and the test is not automatically passed by tolerances being as large as the minimum required dynamic range.

Proposal 4: Relative power tolerance test efforts should be concentrated on verifying smallest power control step sizes when RB allocation is kept constant.

Aggregate power tolerance is intended to verify that IAB-MT can keep the output power constant when 0dB power steps are sent. It appears extremely likely that a fixed infrastructure node backhaul would operate in this kind of fixed power condition most of its lifetime, and for base station manufacturer is it a scenario where output power starts to drift when not told to do so is practically unimaginable. One could consider that even basic output power measurements might not pass if output power is not stable. Therefore, it is not fully clear if a separate test for aggregate power tolerance is needed, while surely the functionality it aims to verify is extremely important.

Observation 1: Aggregate power tolerance appears to test such basic functionality without which any node cannot function properly. It could be considered to be met already by basic output power measurements.

Finally, frequency error is considered. Unlike base stations and IAB-DU, IAB-MT needs to meet frequency error relative to the frequency received from parent node. In a test scenario test equipment acts as parent node, i.e. guidelines need to be set what is sent from test equipment to set the reference frequency. Otherwise, frequency error result is obtained together with other transmitted signal quality measurements, and the test does not require further updates compared to base station test for frequency error.

Observation 2: Either a new test model are some other guidelines are needed on how measurement equipment behaves in IAB-MT frequency error test.

The considerations in this contribution are general and applicable also for conducted conformance testing. Therefore we propose to consider the observations and proposals for both radiated and conducted testing.
Proposal 5: Adopt the same considerations also for conducted testing.
Conclusion 
In this contribution the the radiated testing of IAB-MT Tx requirements was discussed and differences to base station testing were highlighted. The following observations and proposals were made.
Observation 1: Aggregate power tolerance appears to test such basic functionality without which any node cannot function properly. It could be considered to be met already by basic output power measurements.
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Proposal 1: Test points for dynamic range is set to Low PSD with narrow RB allocation and high PSD with full RB allocation.

Proposal 2: Test requirement for dynamic range is PSD difference added to the 10-base logarithm of difference of allocation sizes of the reference conditions.

Proposal 3: Dynamic range and power control tests are defined separately.

Proposal 4: Relative power tolerance test efforts should be concentrated on verifying smallest power control step sizes when RB allocation is kept constant.

Proposal 5: Adopt the same considerations also for conducted testing.
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