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1	Introduction
During RAN4#106bis-e, a first discussion on NCR RF conformance took place. Most issues for conformance cannot be resolved until the RF core requirements have been clarified. This contribution presents some thoughts on some conformance issues (test configurations and specification structure aspects), although conclusion on these issues will need to take place after the core requirements are clear.
[bookmark: _Ref178064866]2	Discussion

Test configurations
For the downlink, the NCR-MT and NCR-FWD may operate in TDM or may operate simultaneously. If the NCR-MT and NCR-FWD operate simultaneously and the NCR-MT is within a cell for which the NCR-FWD is repeating, then the NCR-MT carrier will be within the NCR-FWD passband. This implies that if a DL signal arrives on the NCR-MT carrier, it may be both received by the NCR-MT and repeated by the NCR-FWD (along with any signals in other parts of the bandwidth).
For the uplink, the ability for the FWD and MT to transmit simultaneously is a capability. 
For the downlink, the requirements on the NCR-MT are receiver requirements. The requirements on the NCR-FWD include output power and emissions requirements. The power level needed for the stimulus signal for the NCR-FWD should correspond to the minimum input power required to achieve maximum output power, whereas the stimulus signal for the NCR-MT should be at the reference sensitivity level. Hence if the FWD and MT are tested simultaneously, the power level may differ across different parts of the test bandwidth. This may not be a valid way for exciting the FWD part and ensuring that it’s power and emissions behaviour is correct.
[bookmark: _Toc135051498]Attempting to test the FWD and MT simultaneously in DL may not work, since the input power levels needed to test FWD are likely to differ to MT.
For this reason, in downlink, it is preferable to define separate test configurations for FWD and MT and test them separately, even though the repeater may allow for joint operation. This ensures that MT receive requirements and FWD power and emissions requirements will be tested robustly.
[bookmark: _Toc135051501]For downlink, test NCR-MT RX requirements and NCR-FWD requirements separately.
For the uplink, if simultaneous operation is not supported in UL, then separate test configurations should be used for testing FWD and MT for uplink. On the other hand, if joint transmission in the uplink is supported then the test configuration should consider joint transmission, because this may impact the emissions behaviour (even if emissions from the MT and FWD parts are measured independently). Both separate and joint test configurations would be needed for the uplink since both possibilities for NCR implementation should be testable. Furthermore, for a repeater that can support simultaneous transmission then testing should be performed both with a separate and with a joint test configuration, since the NCR could be configured for either mode of operation.
[bookmark: _Toc135051502]Develop both separate and joint test conditions for NCR-FWD and NCR-MT for UL

In [1] it is proposed that the emissions requirements are defined on the total emissions from NCR-MT and NCR-FWD. For measuring emissions, it is preferable that when operating the joint test configuration, both MT and FWD are activated for type 1-O in order that e.g., TX IM effects between the NCR-MT and NCR-FWD. However, for conformance testing, it is not necessary to measure the emissions simultaneously, and for type 1-H, it is not important that both are activated simultaneously (but they can be).

Test specification structure for the case of independent 1-C/H and 1-O declarations
During RAN4#106bis, there was some discussion on whether independent declarations for 1-C/H/O types should be allowed for either side of the repeater. This is discussed in more detail in [2]. It is important to bear in mind that a repeater has an input and an output. For this reason, it does not make sense to allow for independent declarations in the DL and UL directions, since if they would be declared differently then both connectors and OTA testing would be needed on both the BS side and the UE side. For example, if DL would be 1-C and UL 1-O, then for downlink connectors would be required for input and output on the BS and on the UE sides, whereas for the UL and OTA interface would be needed on both the BS and the UE sides.
[bookmark: _Toc135051503]If NCR type is declared separately, it should be declared for BS side and UE side separately, not for DL and UL directions separately.
It could be allowed to declare the BS side to be a different type to the UE side. In this case, if one side would be declared to be a type requiring conducted testing and the other side using radiated testing then there would be connectors on one side, but not on the other side. Such additional complexity complicates conformance testing however, because two new test possibilities would arise:
· Conducted input on the BS side and radiated output on the UE side
· Conducted input on the UE side and radiated output on the BS side

A mixture of conducted and radiated testing does not fit into the current conformance specification structure, which has one specification for conducted testing (-1) and one specification for radiated testing (-2). In case it would be decided to allow for independent testing on the UE side and on the BS side then there would need to be a discussion on how to accommodate the testing in the specification structure. This may involve changing the scope of the existing specifications, or creating a third specification, or even two new specifications (depending on which side is radiated and which side conducted).
[bookmark: _Toc135051499]If separate BS side and UE side types are allowed, then there is a need for conformance specifications for mixed conducted input / radiated output.
[bookmark: _Toc135051504]RAN4 to discuss whether 1 or 2 new conformance specifications are needed in case different types on BS side and UE side are allowed.
MU and measurement procedures would differ for mixed conducted/radiated cases.
[bookmark: _Toc135051500]Different types on BS side and UE side would impact MU.
A discussion on specification structure might need to take place depending on the outcome of the discussion on whether to allow mixed types in the core part.
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Conclusion
In the previous sections we made the following observations: 
Observation 1	Attempting to test the FWD and MT simultaneously in DL may not work, since the input power levels needed to test FWD are likely to differ to MT.
Observation 2	If separate BS side and UE side types are allowed, then there is a need for conformance specifications for mixed conducted input / radiated output.
Observation 3	Different types on BS side and UE side would impact MU.


Based on the discussion in the previous sections we propose the following:
Proposal 1	For downlink, test NCR-MT RX requirements and NCR-FWD requirements separately.
Proposal 2	Develop both separate and joint test conditions for NCR-FWD and NCR-MT for UL
Proposal 3	If NCR type is declared separately, it should be declared for BS side and UE side separately, not for DL and UL directions separately.
Proposal 4	RAN4 to discuss whether 1 or 2 new conformance specifications are needed in case different types on BS side and UE side are allowed.
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