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1	Introduction
During RAN4#106, a WF was agreed on NCR RF parameters [1]. In this contribution, we address the remaining open issues for the NCR FWD part and that apply to both NCR FWD and NCR MT.
[bookmark: _Ref178064866]2	Discussion

Clarification of output power control
Power control of the NCR-FWD is not part of the scope of the NCR repeater WI. During RAN4#106, there was a lack of clarity as to whether power control for the NCT-MT is needed.
The NCR-FWD is repeating transmissions originating at another UE (or BS). For the uplink, the network is able to regulate the power at the repeater by adjusting the power at the UE.
For the NCR-MT, without power control there would be no way for the network to influence the TX power. If the TX power would simply be fixed at maximum, there would be a risk of the TX power being too large, which would disrupt uplink reception at the basestation (and also create unnecessary inter-cell interference). If the UL power would be set to some other value and be too low then the NCR-MT link would not work.
Power control for the UE uplink is a well-established functionality and in our understanding, since the NCR-MT has UE like functionality and there is no other way to control the uplink power then power control requirements should be specified for the NCR-MT. We do not see this as in opposition to the agreement on the scope of the WI, which covers the NCR-FWD.

[bookmark: _Toc131966951]Define power control requirements for the NCR-MT (but not the NCR-FWD).


Unwanted emissions requirements
The unwanted emissions requirements are defined as TRP for the BS and for repeater type 2-O. The same approach can be applied for 1-O. For the BS, in some cases a 9dB relaxation is applied for emissions requirements for AAS. The 9dB relaxation can be applied in a similar manner for 1-O and 1-H repeater requirements.

[bookmark: _Toc127430931][bookmark: _Toc131966952]Define unwanted emissions requirements as TRP for 1-O repeaters
[bookmark: _Toc127430932][bookmark: _Toc131966953]Apply the 9dB relaxation for 1-H and 1-O in the same manner as it is applied for the basestation.

The unwanted emissions requirements protect other operators using the band as well as other systems outside of the band. They are defined as TRP, and in some cases co-location requirements. In several cases, the unwanted emissions requirements are related to regulatory requirements in different regions.
The requirements are generally set as maximum limits per piece of equipment. To ensure that regulatory limits are still met and that other spectrum users are properly protected, it makes sense to set the emissions requirements on the sum of emissions from both the NCR-FWD and NCR-MT. If the emissions requirements would be set separately for NCR-FWD and NCR-MT, then when both transmit together there would be a 3dB increase in unwanted emissions.
[bookmark: _Toc127430944][bookmark: _Toc131966954]Define unwanted emissions limits as limits on the sum of the emissions from NCR-FWD and NCR-MT when both are transmitting.

Output intermodulation
The output intermodulation requirement is defined in the BS specification as a co-location requirement. In addition to output intermodulation, also co-location related emissions requirements need to be defined as co-location requirements. Theoretically, for repeaters the output intermodulation and co-location emissions can be defined as co-location requirements using a reference antenna in a similar manner. However, the practical setup of such co-location requirements may be very complex due to the need to supply an input signal to the repeater. This necessitates a signal source as well as the co-location antenna. For the co-location related emissions, the emissions from the signal source may also be received at the reference antenna.
[bookmark: _Toc127430936][bookmark: _Toc131966955]RAN4 should discuss further how to define and apply co-location requirements (for emissions and output intermodulation) considering the complexities of needing both a reference co-location antenna and of supplying a stimulus signal to the repeater.

The TX intermodulation requirement can be applied when both NCR-FWD and NCR-MT are transmitting.

Definition of ACRR and ACS requirements
During RAN4#106, it was proposed to create a joint requirement on ACRR and ACS by means of applying an interference signal in an adjacent channel:

[image: ]
The ACRR and ACS requirements are related to two quite different aspects of NCR operation:
· The ACRR is related to how much signals in the adjacent channel are amplified by the NCR-FWD
· The ACS is related to the degradation caused in the NCR-MT receiver due to adjacent channel interference.

It may not be the case that the signal level in the adjacent channel is the same for the ACRR and ACS tests.
Furthermore, it may not necessarily be the case that the NCR-MT carrier will be at the edge of the passband. The worst case for testing ACRR is where the NCR-MT carrier is not at the edge of the passband.
For conducted requirements, it might also be the case that the NCR-FWD and NCR-MT have different connectors.
For the reasons that the requirements are different, the signal levels in the adjacent channel may differ, the ACRR should be met also when the passband is immediately adjacent to the adjacent channel in our view the core requirements for ACRR for NCR-FWB an ACS for NCR-MT should be specified separately.
During the conformance phase, it could be discussed whether there are circumstances in which the two requirements could be tested together.
[bookmark: _Toc131966956]Specify the ACRR core requirement on NCR-FWD and the ACR core requirement on NCR-MT separately. Discuss in the conformance phase whether there are circumstances under which they could be tested together.

ACRR and out of band gain definition
The ACRR and out of band gain requirement should apply to the electronic gain of the repeater but not the beamforming gain (since the impact of the unwanted gain will act in a TRP fashion in the adjacent channels). To achieve this, the gain in the OOB gain and ACRR requirements should be based on the ratio of the TRP output power to the directional input power. This is the same approach as is applied for 2-O.
[bookmark: _Toc127430933][bookmark: _Toc131966957]For 1-O, define the gain for OOB gain and ACRR as the ratio of TRP output power to directional input power in the same manner as for 2-O.

Input intermodulation
The input intermodulation requirements for 1-C are based on specific input power levels. A general requirement is defined, together with optional co-location requirements.
For OTA testing, the input signals may experience antenna gain at the input to the repeater. In the BS specification, the power level at the RIB of the input signals is reduced by ΔOTAREFSENS, which is calculated based on a declared sensitivity RoAoA. The sensitivity RoAoA is the contour around which the OTA sensitivity is 3dB lower than in the reference direction.
For NCR-FWD the same principle could be applied. However, there exists the problem that a sensitivity RoAoA is not defined for NCR-FWD, and indeed there is no sensitivity requirement. One solution that could be used to define a sensitivity RoAoA would be to assume that the NCR-FWD and NCR-MT have the same coverage pattern for the feeder link and use the NCR-MT sensitivity RoAoA. This would be a suitable approach for the vast majority of cases, however it may be useful to allow for flexibility in the specifications for the NCR-FWD and NCR-MT sensitivity RoAoA to differ.
An alternative approach for the NCR-FWD could be to define an RoAoA based on power. Assuming that the Pin,p,EIRP  is defined in the same way as for 2-O then Pin,p,EIRP is the minimum output power required to produce maximum output power when the input signal is applied in the reference direction. The “power RoAoA” could be defined as the contour of the input signal direction over which, when the input power is equal to Pin,p,EIRP, the output power is 3dB lower than the output power with the input signal in the reference direction.
[bookmark: _Toc127430934][bookmark: _Toc131966958]For input intermodulation, apply a factor similar to ΔOTAREF (name TBD) to the repeater input signal power level.
[bookmark: _Toc127430935][bookmark: _Toc131966959]ΔOTAREF can be defined based on the spatial contour of the input signal for which the output power of the repeater is 3dB lower than the rated output power, assuming that the input signal level is Pin,p,EIRP.


TDD OFF power requirement

For the TDD OFF power requirement, there is an open question as to whether the TDD pattern could differ between the NCR-FWD and NCR-MT. It is not very obvious why there could be a different TDD pattern 
since:

· A differing TDD pattern between NCR-FWD and NCR-MT would imply the need for full duplex at the NCR, since one would be transmitting whilst the other is repeating. Presumably the NCR-FWD if receiving would receive and amplify the signal from the NCR-MT.
· All elements in the network need to be synchronized in order to avoid CLI between network elements. If the TDD pattern between the NCR-FWD and NCR-MT would differ then at least one of them would not be synchronized with the rest of the network.

Thus, it should not be a problem to specify the TDD OFF requirement for both NCR-FWD and NCR-Mt together.

[bookmark: _Toc131966960]Specify the TDD OFF requirement for NCR-FWD and NCR-MT together.
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Conclusion

Based on the discussion in the previous sections we propose the following:
Proposal 1	Define power control requirements for the NCR-MT (but not the NCR-FWD).
Proposal 2	Define unwanted emissions requirements as TRP for 1-O repeaters
Proposal 3	Apply the 9dB relaxation for 1-H and 1-O in the same manner as it is applied for the basestation.
Proposal 4	Define unwanted emissions limits as limits on the sum of the emissions from NCR-FWD and NCR-MT when both are transmitting.
Proposal 5	RAN4 should discuss further how to define and apply co-location requirements (for emissions and output intermodulation) considering the complexities of needing both a reference co-location antenna and of supplying a stimulus signal to the repeater.
Proposal 6	Specify the ACRR core requirement on NCR-FWD and the ACR core requirement on NCR-MT separately. Discuss in the conformance phase whether there are circumstances under which they could be tested together.
Proposal 7	For 1-O, define the gain for OOB gain and ACRR as the ratio of TRP output power to directional input power in the same manner as for 2-O.
Proposal 8	For input intermodulation, apply a factor similar to ΔOTAREF (name TBD) to the repeater input signal power level.
Proposal 9	ΔOTAREF can be defined based on the spatial contour of the input signal for which the output power of the repeater is 3dB lower than the rated output power, assuming that the input signal level is Pin,p,EIRP.
Proposal 10	Specify the TDD OFF requirement for NCR-FWD and NCR-MT together.
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