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[bookmark: _Toc116995841]Introduction
The RAN4 #106-bis-e meeting opened a discussion on the impact of the new features (NCR-MT, reference points NCR type 1-O and 1-H) to repeaters EMC requirements TS 38.114 specification [1]. Way Forward [2] summarizes discussions, agreements and open issues of #106-bis e-meeting. This document gives further views for issues of [2].
[bookmark: _Toc116995842]Discussion
At the #106-bis-e meeting, a discussion was opened on the test feasibility for “mixed” type of NCRs. It is worth noting that the 1-H with TAB connector allows to be terminated during EMC testing. This type of test setup provides practical assistance when performing EMC tests, such as performing radiated tests on a 3 m test site. It can also be seen that the use of an RF load in the antenna ports provides a safe working environment during immunity testing (ESD testing).
[bookmark: _Toc134704186]There are benefits if the scope of TS 38.114 is extended to 1-H and 1-O type repeaters. New terms related to interfaces, BS-side RIB, BS-side TAB connector, UE-side TAB connector and UE-side RIB, also needs to be opened.  
[bookmark: _Toc134704187]New terms need to be included in the scope, the list of definitions, and NCR to the list of abbreviations in the [1] specification. 
In addition to term definitions, there is need to update NCR diagrams. Figure 1 illustrates the conducted reference points for NCR Type 1-C. NCR Type 1-C operating at FR1 with requirements set consisting only of conducted requirements defined at individual antenna connectors. The interface to the BS is referred to as the BS-side connector and the interface to the UE is referred to as the UE-side connector.
[image: ]
Figure 1: Conducted reference points for NCR Type 1-C
Similar to the BS type 2-O RF requirements (i.e., Over-the-Air (OTA) requirements), NCR Type 1-O RF requirements are taken account in the far field at the Radiated Interface Boundary (RIB). The type 2-O requirement is applied to FR2, and the type 1-O requirement is applied to FR1. Figure 2 illustrates the radiated reference points for NCR Type 1-O and Type 2-O. The interface to the BS is referred to as the BS-side RIB and the interface to the UE is referred to as the UE-side RIB.
[image: ]
Figure 2: Radiated reference points for NCR Type 1-O and NCR type 2-0

Figure 3 illustrates reference points for NCR 1-H type. Similarly, as defined for NR BS in TS 38.113 [3] specification it could be defined for NCR 1-H type: " NCR equipped with antenna connectors or TAB connectors which are possible to be terminated during EMC testing."
[image: ]
Figure 3: Radiated and conducted reference points for NCR Type 1-H


[bookmark: _Toc134704188]If EMC requirements are extended to cover type 1-H and 1-O, the BS EMC specification TS 38.113 [3] could be used as a reference and starting point for definitions. Figures 1-3 could be used as a starting point for definitions of NCR types and interfaces.
Issue 1-1-1 in WF R4-2305932 [2] questioned, whether implement EMC test on both NCR-MT and NCR-Fwd. The test setup should include both, but they could be tested as one logical unit. 
[bookmark: _Toc134704189]The electromagnetic compatibility test configurations should include the NCR-MT and NCR-Fwd components, but for the performance of the test they would be treated as a single logical unit if applicable.

[bookmark: _Toc116995848]Conclusion
In the paper, the following Observation and Proposals were made:
Observation 1: There are benefits if the scope of TS 38.114 is extended to 1-H and 1-O type repeaters. New terms related to interfaces, BS-side RIB, BS-side TAB connector, UE-side TAB connector and UE-side RIB, also needs to be opened.
Proposal 1: New terms need to be included in the scope, the list of definitions, and NCR to the list of abbreviations in the [1] specification.
Proposal 2: If EMC requirements are extended to cover type 1-H and 1-O, the BS EMC specification TS 38.113 [3] could be used as a reference and starting point for definitions. Figures 1-3 could be used as a starting point for definitions of NCR types and interfaces.
Proposal 3: The electromagnetic compatibility test configurations should include the NCR-MT and NCR-Fwd components, but for the performance of the test they would be treated as a single logical unit if applicable.
[bookmark: _Toc116995849]
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