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1	Introduction
In this contribution, two of the issues for NCR demod are considered; test configurations for joint NCR-FWD and NCR-MT uplink transmission and mixed types.
[bookmark: _Ref178064866]2	Test configuration for simultaneous NCR-FWD and NCR-MT transmission

During RAN4#108, it was agreed that  for NCR-FWD DL testing, the same test configurations as used in 38.115 could be applied. In fact, the 38.115 test configurations can also be applied for NCR-FWD UL when there is no simultaneous transmission with NCR-MT.

[bookmark: _Toc146708074]Apply the test configurations of 38.115 for NCR-FWD UL when there is no simultaneous NCR-MT transmission.
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For the NCR-MT, it was agreed that testing is performed by placing carriers at the upper and the lower parts of each RF band when there is no simultaneous transmission. There is only a single NCR-MT carrier, and hence a number of consecutive tests are performed with the NCR-MT carrier in each of the edge positions.
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The test configuration when simultaneous transmissions applies was not as yet agreed. When considering the test configuration, it is worth to consider that the NCR-MT and NCR-FWD are different functions and possibly different hardware. Thus, passing conformance with e.g. NCR-FWD at the edge of a band does not guarantee performance for NCR-MT at the edge of the same band.

For this reason, it is important to run a series of tests that ensure testing is performed for both NCR-FWD and NCR-MT at each bandwidth edge. This can be achieved by (i) using the test configuration for NCR-FWD of 38.115, (ii) replacing the NCR-FWD with an NCR-MT carrier at an RF bandwidth edge and (iii) repeating the previous two steps until each bandwidth edge has been tested with NCR-MT.
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[bookmark: _Toc146708075]For simultaneous NCR-FWD and NCR-MT with both in the passband frequency range, test with the NCR-FWD activated and one of the NCR-FWD input carriers replaced by NCR-MT. Repeat the test such that all NCR-MT positions at RF bandwidth edges are tested.
Further discussion is needed if the MT can be configured outside of the passband, or partially overlapping the passband. In case the MT can be configured outside of the passband, then the FWD should be activated in the passband and the MT in each configurable position for joint operation.

[bookmark: _Toc146708076]If the MT is outside of the passband, then the FWD should be activated in the passband and the MT in each configurable position for joint testing.

[bookmark: _Toc146708077]RAN4 clarify whether an MT carrier that partially overlaps the passband is possible.
[bookmark: _Ref189046994]3	Mixed repeater types

It has been suggested that the conformance specifications should enable the possibility of mixed repeater types at the UE side and the BS side of the repeater. The reason for this may be to allow for connection of a fixed antenna on one side whilst having an electronic array on the other side.
As a reminder, for the BS specification, three BS types are defined: 1-C, 1-H and 1-O. 1-C is a non-AAS basestation. This kind of BS has a separate, fixed antenna that is not a part of the BS. If an external antenna is to be attached to a repeater, the repeater type on that side can only be 1-C.
1-H and 1-O BS are both AAS BS. In both cases, the BS has an integrated array. The difference is that in one case, although the BS has an integrated array, connectors are available for testing some requirements whereas in the other case it is assumed that no connectors are available and all testing is OTA.
Considering that there are three BS types and assuming that there would be three repeater types, a large number of combinations could arise. The combinations are described below:

	BS side type
	UE side type
	Implication, comment

	1-C
	1-C
	Release 17 assumption

	1-C
	1-H
	Fixed antenna on BS side that is not part of the receiver. Inbuilt electronic array on UE side with connectors available.

	1-C
	1-O
	Fixed antenna on BS side that is not part of the receiver. Inbuilt electronic array on UE side with no connectors available.

	1-H
	1-C
	Electronic array on BS side with connectors, but separate fixed antenna on the UE side that is not part of the repeater.
Does not make sense because there is no ability to do the beam-steering functionality of the NCR.

	1-O
	1-C
	Electronic array on BS side with no connectors, but separate fixed antenna on the UE side that is not part of the repeater.
Does not make sense because there is no ability to do the beam-steering functionality of the NCR.

	1-H
	1-O
	Electronic beam steering array on both sides, but the BS side has connectors available whereas the UE side does not. Does this case really make sense ? 

	1-O
	1-H
	Electronic beam steering array on both sides, but the UE side has connectors available whereas the BS side does not. Does this case really make sense ?

	1-H
	1-H
	Electronic beam steering array on both sides with connectors

	1-O
	1-O
	Electronic beam steering array on both sides with no connectors. This case can easily be based on the Rel-17 FR2 conformance specification.



As can be seen from the table above, a large number of different combinations of repeater types could occur in theory, which could severely complicate the conformance specifications. However, not all of the combinations make sense. It does not make sense to assume a separate, fixed antenna on the UE side of the repeater, since it would then not be possible to perform the NCR beam-steering functionality. Furthermore, it is not entirely obvious that mixed 1-H and 1-O makes sense; since the repeater is a single unit it is not obvious why a repeater would be built with connectors on one side but not on the other side.

During RAN4#108, it was suggested that conducted testing would be needed at least for the RX spurious emissions requirement. In this case, it would be necessary to build connectors for testing of RX spurious emissions. Furthermore, there is no type that allows for conducted testing of RX spurious emissions alone, so if RX spurious emissions is to be tested using conducted testing then type 1-H would be necessary and type 1-O would not be applicable (nor would it make sense to do OTA testing of requirements when a connector is anyhow available for conducted testing).

With this in mind, even if mixed types are enabled there is scope for a considerable reduction in the number of combinations of types, potentially to just 1-C/1-C  (Rel-17), 1-C/1-H and 1-H/1-H.

[bookmark: _Toc146708078]If mixed repeater types are to be enabled, RAN4 should strive to minimize the number of combinations of types.

Conclusion

Based on the discussion in the previous sections we propose the following:
Proposal 1	Apply the test configurations of 38.115 for NCR-FWD UL when there is no simultaneous NCR-MT transmission.
Proposal 2	For simultaneous NCR-FWD and NCR-MT with both in the passband frequency range, test with the NCR-FWD activated and one of the NCR-FWD input carriers replaced by NCR-MT. Repeat the test such that all NCR-MT positions at RF bandwidth edges are tested.
Proposal 3	If the MT is outside of the passband, then the FWD should be activated in the passband and the MT in each configurable position for joint testing.
Proposal 4	RAN4 clarify whether an MT carrier that partially overlaps the passband is possible.
Proposal 5	If mixed repeater types are to be enabled, RAN4 should strive to minimize the number of combinations of types.
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