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[bookmark: _Toc116995841]Introduction
The revised WID on NR network-controlled repeaters (NCR) for Rel-18 was approved at 3GPP RAN#97-e [1]. One of the objectives of this WI is to specify the necessary RF requirements and conformance testing of NCR. This RAN4#106bis e-meeting starts discussion on NCR Rel-18 conformance testing.
In this contribution we provide discussion on NCR conformance testing focusing in new REFSENS requirement for NCR-MT.
[bookmark: _Toc116995842]Discussion
NCR-MT is a new function entity in Rel-18 (compared to specified in Rel-17 conventional RF repeaters) for which the REFSENS requirement of the C-link receiver has been agreed to be defined in the specifications. Therefore, conformance testing of this requirement will need to be defined in the conformance conducted and radiated test specifications (TS 38.115-1, TS 38.115-2), including the test configurations, test models and test procedures to be applied during the conformance testing.
[bookmark: _Toc132030124]NCR-MT REFSENS requirement need to define new tests in the conformance conducted and radiated test specifications (TS 38.115-1, TS 38.115-2), including the test configurations, test models and test procedures to be applied during the conformance testing.
The REFSENS requirement is basically used to verify the NF of the receiver RF radio chain is below the maximum allowed NF level (different NF levels are applied to different BS classes and operating frequency ranges). The insertion loss of the receiver RF filter is generally expected to be higher at the edges of the passband comparing to the middle of the passband, and thus the NF of the receiver RF radio chain is generally expected to be higher at the edges of the passband comparing to the middle of the passband. Similarly, if a notch filter is used at the receiver radio front end to provide the required rejection in a frequency gap between two passbands, the insertion loss of the notch filter is generally expected to be higher at the passband edges adjacent to the frequency gap comparing to the middle of each passband.
Test configuration for NCR-MT
Currently in Rel-17 test configuration one repeater carrier is placed at each edge of each passband in the test configurations for an conventional RF repeater under test, but NCR-MT carrier does not exist in the current test configurations for an conventional RF repeater.
[bookmark: _Toc132030125]In Rel-17 test configuration one repeater carrier is placed at each edge of each passband in the test configurations for a conventional RF repeater under test, but NCR-MT carrier does not exist in the current test configurations.
For NCR Rel-18 for contiguous spectrum operation we propose new test configuration where the NCR-MT carrier containing the C-link can be placed at the lower passband edge (in frequency domain) of the NCR passband bandwidth for contiguous spectrum operation, as depicted in Figure 1.
[image: ]
Figure 1: Contiguous spectrum operation (without interfering signal)

Note that there is no test coverage enhancement to place the NCR-MT carrier containing the C-link at both passband edges (i.e., it is sufficient to place the NCR-MT carrier containing the C-link at one passband edge) if the same NCR-MT carrier will be used for all NCR-Fwd carriers within the NCR passband bandwidth.
For non-contiguous operation the NCR-MT carrier containing the C-link can be placed at the lower passband edge (in frequency domain) of each NCR passband bandwidth for non-contiguous spectrum operation, as depicted in Figure 2. Note that the receiver performance for the C-link at both outer (i.e., adjacent to the total frequency range) and inner (i.e., adjacent to the frequency gap) passband edges can be tested together in this case.
[image: ]
Figure 2: Non-contiguous spectrum operation (without interfering signal)

During previous meeting Proposal 8 in [2] was presented: “If NCR-MT receiver shared the same or partial RF chain of NCR-Fwd link, for the RF requirement of NCR-MT receiver, to define the Rx requirement for NCR-MT together with ACRR requirement and Input IMD requirement in DL and its sensitivity degradation compared with the refense requirement could be further discussed”. This proposal is reasonable and would simplify NCR Rel-18 tests, in order to shorten the test time without reducing the test coverage.
[bookmark: _Toc132030126]It is proposed that conformance testing for the REFSENS requirement of the NCR-MT receiver is perform together with ACRR and Input IMD interfering signals.
If this proposal 1 above is agreed in RAN4, then conformance testing for the REFSENS requirement of the NCR-MT receiver with ACRR and Input IMD interfering signals require to be defined in the Repeater Rel-18 conducted and radiated test specifications (TS 38.115-1, TS 38.115-2).
For conformance testing with ACRR interfering signals, the interfering signals can be placed adjacent to the NCR-MT and NCR-Fwd carriers, as depicted in Figures 3 and 4. 
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Figure 3: Contiguous spectrum operation with input intermodulation interfering signals
[image: ]
Figure 4: Non-contiguous spectrum operation with input intermodulation interfering signals


[bookmark: _Toc132030127]It is proposed to test the REFSENS requirement of NCR-MT receiver together with ACRR interfering signals together with the DL ACRR requirements for NCR-Fwd using presented test configurations in Figure 3 and 4.


[bookmark: _Toc116995848]Conclusion
In this contribution we provide discussion on NCR conformance testing focusing in new REFSENS requirement for NCR-MT. The following Observations and Proposals were made:

Observation 1: NCR-MT REFSENS requirement need to define new tests in the conformance conducted and radiated test specifications (TS 38.115-1, TS 38.115-2), including the test configurations, test models and test procedures to be applied during the conformance testing.
Observation 2: In Rel-17 test configuration one repeater carrier is placed at each edge of each passband in the test configurations for a conventional RF repeater under test, but NCR-MT carrier does not exist in the current test configurations.
Proposal 1: It is proposed that conformance testing for the REFSENS requirement of the NCR-MT receiver is perform together with ACRR and Input IMD interfering signals.
Proposal 2: It is proposed to test the REFSENS requirement of NCR-MT receiver together with ACRR interfering signals together with the DL ACRR requirements for NCR-Fwd using presented test configurations in Figure 3 and 4.
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