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Introduction
RAN4 completed the core part of Integrated Access and Backhaul work in RAN4#96e and performance part was started in RAN4#97e. In this contribution receiver RF testing for IAB-Nodes is discussed.
Discussion
During RAN4#97e the following was captured in the agreed WF on receiver testing [1].IAB-MT receiver testing:
· DL FRC configured for IAB-MT receiver testing and IAB-MT performance testing FRC definition need to be aligned.
Additionally, the linkage to with demodulation testing was discussed and following agreement was reached:
Co-ordinate the decisions on IAB demod and IAB RF testing to the extent necessary to ensure that the approach to testing is consistent
The difference between the UE RMC and BS FRC is the TDD pattern. BS FRC does not specify the specific TDD pattern. The FRC used for RF testing should be aligned with performance testing FRC definition principle.
Tentative WF: FFS whether BS approach can be applied or not 
BS approach: Include TDD pattern in the conformance spec, and Rx FRC definition is per slot basis without scheduling on special slots, meanwhile during test, the applied TDD pattern for testing is BS declaration basis and the requirements agnostic to  TDD pattern and Duplex modes  (For information)
UE approach: Include TDD pattern with special slot scheduling into Rx RMC, the receiver requirements/conformance testing are specified based on the configured TDD pattern. (For information)


There are two major open items regarding receiver testing.
· Whether BS approach can be applied for IAB-MT
· How much information is captured into FRCs and what is left up to implementation
As discussed in previous meeting, it is beneficial to create generic test descriptions so that different test system implementations can be used. This provides flexibility for all manufacturer to use their preferred test systems, and this has been proven to work will with base station conformance tests. TDD pattern selection has negligible impact on throughput measurements as the considered metric is relative to the absolute maximum throughput of the configured pattern.
Therefore, it is preferred to adopt the BS testing approach for IAB-MT.  
Proposal 1: Adopt the BS Rx testing approach as described in [1] for IAB-MT.
When the details of the specification are considered, it is beneficial to capture only the information that is necessary for the testing purposes. Having too many details will lower the specification clarity and limit the flexibility in test situations. On the other hand, the specified content needs to be sufficient to perform the test. 
The purpose of the test is one of the main aspects to be considered when it is evaluated what is the necessary information. The purpose of the receiver RF tests is to verify that RF performance is at proper level. The different tests stress the receiver noise level and linearity when interfering signals are at different frequency offsets from the wanted signal. The metric that is measured is throughput, but as such then test purpose is not to verify throughput – the demodulation performance is verified in separate demodulation tests – rather throughput measurement is just a tool to confirm that the noise and linearity metrics are good enough.
Observation 1: The test purpose of the receiver test is to verify RF performance, such as noise level and linearity, whereas throughput measurements as just a tool used in the process. Demodulation performance tests are separate from RF tests.

Time synchronization between IAB-nodes is essential for the support of TDD system. In the RAN1#98-Bis meeting summary [R1-1911467] it was agreed that

	An IAB node with multiple parents treats each parent as a separate synchronization source. The IAB node can also treat RAT-independent sources such as GNSS (if used) as a separate synchronization source.



This agreement relates to how synchronization is arranged in the test situation. It is clear from the RAN1 agreement that using SSBs for synchronization is not mandatory, as synchronization can be obtained also by GNSS. Overall, it is also not part of the test purpose to test SSB reception. Additionally, in base station conformance testing synchronization between test equipment and DUT can be arranged via an offline cable interface, and similar arrangement should be allowed also for IAB-MT
Proposal 2: It is up to implementation how IAB-node gets timing synchronization in the test situation. 
Depending on the used test setup, it may be possible that HARQ is transmitted by the DUT back to the test equipment. This is however not a necessary function in receiver tests. In Base station tests the performance indicators are derived by the DUT itself, i.e. the DUT keeps track whether the reception was successful or not. This does not require dynamic retransmissions, but rather every transport block is evaluated separately within re-transmissions. Therefore, it is not necessary to specify using HARQ in receiver RF tests. 

Proposal 3: RAN4 to allow at least the approach used in BS testing where performance indicators are derived by the DUT, i.e., by the IAB-MT. It is not required to specify which entity derives the KPIs in the test situation and this can be left up to implementation.



Conclusion 
[bookmark: _GoBack]In this contribution IAB-MT receiver testing aspects were discussed. The following observation and proposals were made:
Observation 1: The test purpose of the receiver test is to verify RF performance, such as noise level and linearity, whereas throughput measurements as just a tool used in the process. Demodulation performance tests are separate from RF tests.

Proposal 1: Adopt the BS Rx testing approach as described in [1] for IAB-MT.

Proposal 2: It is up to implementation how IAB-node gets timing synchronization in the test situation. 
Proposal 3: RAN4 to allow at least the approach used in BS testing where performance indicators are derived by the DUT, i.e., by the IAB-MT. It is not required to specify which entity derives the KPIs in the test situation and this can be left up to implementation.
References 
[1] R4-2017672, WF on manufacturer declarations, test models and configurations including Rx FRC, Ericsson




