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1. Introduction
RAN4 completed the core part of NR Repeaters work item [1] during RAN4#102-e and performance part is now starting. NR Repeater core specification is finalized in TS 38.106 [2]. NR Repeater specification will be split similarly to other NR conformance test specifications to conducted part in TS 38.115-1 and radiated part in TS 38.115-2.

In this contribution we discuss NR Repeaters test configurations for conformance testing. 
2. Discussion
Configurations

Compared to E-UTRA or NR base station conformance specifications, E-UTRA FDD repeaters conformance specification [3] doesn’t use test configurations in the same meaning as design dedicated test configurations like ETC1, NRTC1 etc. In E-UTRA repeaters specification there are details for respective test provided. Most tests in E-UTRA repeater test specification are only performed for a subset of the possible combinations of test conditions. For instance: Only one RF channel may be specified to be tested or not all channel bandwidths may be specified to be tested. This approach is compromise between test effort and assurance respective level of conformance tests. 

Proposal 1: It is proposed to reuse E-UTRA repeater approach to limit RF channels for respective conformance tests for NR repeaters.  

For E-UTRA repeaters power supply configurations, if the repeater is supplied with a number of different configurations, it may not be necessary to test RF parameters for each of the power supply options, provided that it can be demonstrated that the range of conditions over which the equipment is tested is at least as great as the range of conditions due to any of the power supply configurations.

Proposal 2: It is proposed to limit test for RF parameters for only selected power supply options.  
Also If the repeater is intended for combination with additional apparatus connected to a repeater port and this combination is supplied as a system, the combination of repeater together with the additional apparatus shall also fulfil the repeater requirements. E.g. if the repeater is intended for combination such that multiple repeaters amplify the same signals into the same ports the combination shall also fulfil the repeater requirements.

An example of such a configuration is shown in figure 4.4-1 from [3].
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Figure 4.4-1: Example of repeater configuration [from 3]
Proposal 3: Additional apparatus connected to a repeater port should be included for repeater configuration under testing.
Measurement system set-up
E-UTRA FDD repeaters conformance specification [3] for each requirement test includes measuring system set-up. These set-ups are described in Annex C of [3] with one example below for Repeater output power. These set-ups can be reused as a baseline for NR repeaters measurement setups.
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Figure 1: Measuring system set-up for NR repeater output power [based on C.1-1]
Proposal 4: It is proposed to reuse respective E-UTRA repeater measurement set-ups for NR repeaters. 

Test environment
For most of E-UTRA TDD repeaters conformance test normal environment conditions are used. Extreme environmental conditions are used only for output power requirement test. The same approach can be used for NR repeaters. 
Proposal 5: It is proposed to use normal environmental conditions for all requirements tested except for NR repeater output power where also extreme conditions should be tested.

3. Conclusion

In this contribution we discuss NR Repeaters test configurations for conformance testing. We have made following proposals:
Proposal 1: It is proposed to reuse E-UTRA repeater approach to limit RF channels for respective conformance tests for NR repeaters.  

Proposal 2: It is proposed to limit test for RF parameters for only selected power supply options.  

Proposal 3: Additional apparatus connected to a repeater port should be included for repeater configuration under testing.
Proposal 4: It is proposed to reuse respective E-UTRA repeater measurement set-ups for NR repeaters. 

Proposal 5: It is proposed to use normal environmental conditions for all requirements tested except for NR repeater output power where also extreme conditions should be tested.
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