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1	Introduction
During previous RAN4 meetings, initial discussions have taken place on NCR conformance. Since the core RF part is not yet finished, the conformance part cannot conclude on some aspects. Furthermore, completion of the RF part is obviously more critical than the conformance part.
This contribution presents some more considerations on conformance issues. Test setups for conformance testing, in particular where both input and output signals are needed as well as spatial direction measurements, rotation or co-location antenna measurements. These should be considered in future meetings.
[bookmark: _Ref178064866]2	Discussion
Test configurations for DL and UL
For the downlink direction, it was agreed that the NCR-MT and NCR-FWD requirements will be tested separately. This means that separate test configurations are needed. For the NCR-FWD test configuration, the configurations already defined in 38.115 can continue to be used.
[bookmark: _Toc142654345]For NCR-FWD DL testing, continue to use the test configurations already defined in 38.115.
For the NCR-MT, only one carrier is active. Thus, the test configuration should consist of a single active carrier. The carrier should be tested at the upper and lower edges of the RF bandwidth (in each band in case of multi-band capable repeater).
[bookmark: _Toc142654346]For NCR-MT RX testing, place a single NCR-MT carrier at the upper and lower edges of the RF bandwidth (in each band, if applicable).

For the uplink, testing should be separate. In addition, if joint testing is supported then joint testing should be carried out.
For the separate testing, the NCR-FWD test configurations used for the DL testing and described in the current specification can continue to be used for the UL testing. For the NCR-MT, a single carrier is transmitted and the same approach as described in proposal 2 can be applied.
[bookmark: _Toc142654347]For the separate UL testing configurations, the proposals 1 and 2 can be used for NCR-FWD UL and NCR-MT TX.
For joint testing, both the NCR-FWD and the NCR-MT need to be active. The NCR-FWD test configurations place a carrier at the upper and lower edges of the passband. One of these carriers can be replaced by an NCR-MT carrier. Testing should be carrier out with the NCR-MT in both the upper and the lower carrier position (and the vice-versa positions).
[bookmark: _Toc142654348]For joint testing, use the same test configurations as 38.115, but replace one of the NCR-FWD carriers with an NCR-MT carrier. Repeat with NCR-MT placed in each NCR-FWD carrier position.

Declarations for NCR-FWD
The NCR-FWD needs to support type 1-H and 1-O. In general, the repeater type 2-O declarations can be used for the OTA parts of 1-O. Some further FR1 specific declarations need to be added. The additional declarations for the OTA specification will be adapted versions of the following conducted declarations:

	D.4
	Additional operating band unwanted emissions
	The manufacturer shall declare whether the repeater under test is intended to operate in geographic areas where the additional operating band unwanted emission limits defined in clause 6.6.4.5.6 apply. (Note 2, Note 3).

	D.5
	Co-existence with other systems
	The manufacturer shall declare whether the repeater under test is intended to operate in geographic areas where one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA, PHS and/or NR operating in another band are deployed. 

	D.6
	Co-location with other base stations, repeaters and IABs
	The manufacturer shall declare whether the repeater under test is intended to operate co-located with Base Stations, repeaters and IABs of one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA and/or NR operating in another band. 

	D.7
	Single band connector or multi-band connector
	Declaration of the single band or multi-band capability of single band connector(s) or multi-band connector(s), declared for every connector.

	D.8
	Other band combination multi-band restrictions
	Declare any other limitations under simultaneous operation in the declared band combinations (D.12) for each multi-band connector which have any impact on the test configuration generation.
Declared for every multi-band connector.



It may also be necessary to add declarations for all repeater types capturing whether the repeater supports beam steering and whether it supports ON/OFF switching.
Declarations for NCR-MT
NCR-MT declarations can in general be a subset of the IAB declarations. At least the following types of delarations are not needed for IAB-MT:
· Declarations relating to multi-carrier and multi-band (The IAB-MT is single carrier)
· Declarations relating to IAB-DU
· Declarations relating to higher order modulations
· Declarations relating to emissions class and emissions (the IAB-MT must by necessity follow the same emissions class and requirements as the NCR-FWD).

For the IAB-MT power, there should be a discussion whether this is declared separately or together with NCR-FWD power. In particular, for the LA power class, the power limit should in principle be applied to the total power in the UL direction from both NCR-FWD and NCR-MT.


Mixed types
During RAN4#107, it was agreed that the core specification should be flexible for mixed conducted/radiated types of repeater, and discussions on whether support for mixed conducted/radiated testing is needed could take place as part of the conformance work.
As discussed in previous meetings, it would not make sense to differentiate the repeater type in DL and UL because each direction has an input and an output, and hence a repeater declared with different DL and UL types would end up needing both conducted and radiated testing on each side (i.e., both conducted and radiated testing for both the BS side and the UE side).
From an implementation perspective, including the possibility to declare the repeater type separately for the BS side and for the UE side makes more sense. In this case, though the conformance specification needs to consider a conducted input and a radiated output in one direction, and a radiated input and conducted output in the other direction. This will complicate the description of test procedures and also the estimation of measurement uncertainty.
It is also not clear which conformance specification a repeater requiring a mixture of conducted and radiated procedures at it’s input and output could be used. A clean option could be to introduce one, or possibly even two new specifications (e.g., a specification for BS side conducted and UE side radiated as well as a specification for UE side radiated and BS side conducted, or potentially a single specification covering both cases). However, additional specifications will involve a significant amount of work to create and also overhead for maintenance.
In the first instance, RAN4 should ask the question whether the possible additional flexibility is really worth the specification effort. 
[bookmark: _Toc142654349]Only introduce mixed types if the need is really clear
If an additional specification is to be created then it is suggested that rather than creating new specifications, the -2 radiated specification should be modified to include combined radiated/conducted testing. However, the amount of work and the specification complexity for this option is not insignificant, and so the first question should be whether the effort is really needed.

Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	For NCR-FWD DL testing, continue to use the test configurations already defined in 38.115.
Proposal 2	For NCR-MT RX testing, place a single NCR-MT carrier at the upper and lower edges of the RF bandwidth (in each band, if applicable).
Proposal 3	For the separate UL testing configurations, the proposals 1 and 2 can be used for NCR-FWD UL and NCR-MT TX.
Proposal 4	For joint testing, use the same test configurations as 38.115, but replace one of the NCR-FWD carriers with an NCR-MT carrier. Repeat with NCR-MT placed in each NCR-FWD carrier position.
Proposal 5	Only introduce mixed types if the need is really clear
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