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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 test setup for IAB-Nodes is discussed.
Discussion
During RAN4#97e the following was captured in the agreed WF on test setup [1].· Using BS test structure to generate the test set-up including test configurations, test models, RF channels

· Test linkage between TE and DUT (IAB-MT) need to be further discussed including what’s the basis information needed, and which part can be left open to implementation.

· Left up to implementation on how L1/L2 is configured for testing

· TS descriptions of environments shall not mandate specific equipment and therefore allow flexibility in connection setup

· As a baseline for further work, it is assumed that IAB-MT measurements take place in the same environment as IAB-DU measurements

· Test equipment MU needs to be considered. Considering this, RAN4 targets to define a common testing framework for IAB-DU and IAB-MT.

· also other impacts to MU due to TE selection can be further discussed.

· Environmental conditions (temperature, humidity etc.) are defined for IAB-MT and IAB-DU aligned with what is specified for base stations.

· It is not mandated that related declared values for IAB-DU and IAB-MT are exactly the same.


A second WF was created for demodulation requirements [2], and the most relevant content for test setup has been reproduced below:· Left  up to implementation on how L1/L2 is configured for testing
· Detailed test setup: 
· Use a test setup that offers the alternative options for testing with a unidirectional (BS like approach) or bidirectional (UE like approach)  Uu interface between TE and IAB-MT. The DUT being allowed to knowingly be in a L1/L2 test mode configured using RRC or alternative propriety means and using TDD pattern independent FRC-like requirements to describe the KPI relevant channel structure.  FFS whether coarse or fine time synchronization can be provided via the digital feedback link from the tester or by a common (e.g., GNSS) source, or by Uu interface
· unidirectional (BS like approach) means
· TE to IAB-MT linkage： DL by Uu interface
· IAB-MT to TE linkage： Not through Uu interface
· bidirectional (UE like approach) means
· TE to IAB-MT linkage： DL by Uu interface
· IAB-MT to TE linkage： UL by Uu interface
· Note: Companies can further clarify BS approach


In addition, RRM session agreed not to define conformance tests for RRM requirements.

Observation 1: RRM requirements do not need to be considered in test setup

One critical aspect of test setup is time synchronization between test equipment and DUT. Naturally, time synchronization between IAB-nodes is also 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 1: It is up to implementation how IAB-node gets timing based on available synchronization sources in the test situation. 
From the previous agreements it can be seen that L1/L2 configuration is left up to implementation and description of test environment shall not mandate specific test equipment. There is a desire multiple different test setup, including ones using only uni-directional communication between DUT and test equipment similar to base station testing, but also allow bi-directional communication. To enable all this, test setup description needs to be generic and not go in details which are specific for only one testing approach.
Observation 2: To enable flexibility of test equipment and test system implementations, test setup description needs to be generic and not go in details which are specific for only one testing approach.
When the requirements for the test setup are considered, it is overall 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. For example, the purpose of the RF tests is to verify that RF performance is at proper level. The different tests stress e.g. transmitter linearity and output signal quality, and also receiver noise level and linearity. The measurement process and the details of it are just a tool to verify the core RF metrics, and are not intended to be used to test other functionality.
Proposal 2: Test setup specification shall be left to minimum what is needed for the test purpose. Test setup shall not be used to verify other functionality which is not part of the test purpose.
Based on observation 2 and proposal 2, it can be concluded that for example the two-way communication between DUT and TE is such functionality which is not part of the test purpose, and therefore does not need to be specified or described. Rather the test description shall be done in a way which does not preclude specific test system implementations configuring or using such communication. 
Proposal 3: Two-way communication between test equipment and DUT in the RF interface is not specified in RF tests. Implementation of possible feedback link for demodulation testing is out of scope of this proposal.
In RAN4#97-e it was also agreed that RAN4 targets to define a common testing framework for IAB-DU and IAB-MT, while MU do the TE selection can be further considered. It was discussed that as the test environments itself do not differ between IAB-MT and BS testing, the main source of difference comes from whether signal generator / analyzer or system simulator (gNB emulator) is used as test equipment. 
TR 38.903, Derivation of test tolerances and measurement uncertainty for User Equipment (UE) conformance test cases [2] states about gNB emulator uncertainty that “This uncertainty should be calculated from the manufacturer’s data in logs with a rectangular distribution, unless otherwise informed. Furthermore, the uncertainty of the non-linearity is included in the absolute level uncertainty.” Therefore, it would be beneficial the get further information on test equipment vendors on the uncertainties of the gNB emulator.
Observation 3: Further inputs on gNB emulator uncertainties are needed if gNB emulator is expected to be used.
Unless new information becomes available, it appears reasonable to assume that the uncertainty of signal levels is similar to signal generator / analyzer. This means that it is assumed that the transmitter and receiver in gNB emulator are of the same quality as in signal generator / analyzer.
Proposal 4: In case gNB emulator uncertainty values are not available, it is assumed that gNB emulator has similar uncertainty contribution as signal generator and gNB test setup MU/TT values are re-used.

Conclusion 
In this contribution IAB-MT receiver testing aspects were discussed. The following observations and proposals were made:
Observation 1: RRM requirements do not need to be considered in test setup
Observation 2: To enable flexibility of test equipment and test system implementations, test setup description needs to be generic and not go in details which are specific for only one testing approach.
Observation 3: Further inputs on gNB emulator uncertainties are needed if gNB emulator is expected to be used.

Proposal 1: It is up to implementation how IAB-node gets timing based on available synchronization sources in the test situation. 
Proposal 2: Test setup specification shall be left to minimum what is needed for the test purpose. Test setup shall not be used to verify other functionality which is not part of the main test purpose.
Proposal 3: Two-way communication between test equipment and DUT in the RF interface is not specified in RF tests. Implementation of possible feedback link for demodulation testing is out of scope of this proposal.
Proposal 4: In case gNB emulator uncertainty values are not available, it is assumed that gNB emulator has similar uncertainty contribution as signal generator and gNB test setup MU/TT values are re-used.
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