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1	Introduction
During RAN4#107, significant progress was made in agreeing RF requirements for NCR. In this contribution, views on some of the remaining issues are presented.
[bookmark: _Ref178064866]2	Discussion
Transmitter on-off power
For the transmitter on-off power level and transition period, it was left open whether to adopt the UE requirement approach of the IAB-MT approach. The IAB-MT approach is to adopt the BS requirements.
For FR1, the BS requirement states the maximum OFF power to be -85dBm/MHz. In the UE specification, the OFF limit is -40dBm in 20MHz, and scales with larger bandwidths (but not smaller ones). This could be seen as -53dBm/MHz. The transition time is 10 us in both cases, although the UE can optionally support shorter transition times.
For FR2, the BS requirement off level is -36dBm, and fo the UE it is -35dBm TRP. The UE spec also limits the EIRP to -30dBm. The transition time is 5us for a UE or 3us for a BS.
In principle, since the NCR-MT will be operating in the uplink, adopting the UE transient time should be OK. Unlike a UE, the IAB-MT may have a directional antenna pointing at a BS with gain, although this is not so likely for a LA NCR-MT. For FR1, it may be good to be cautious and adopt a lower OFF power than for an omni-directional UE. For FR2, adopting the UE TRP and EIRP may be fine.
[bookmark: _Toc142654245]Adopt the UE requirements for NCR-MT on/off transition time and FR2 OFF level
[bookmark: _Toc142654246]For the FR1 OFF level, consider a lower limit than in the UE specification, in particular WA. For example, based on -50dBm in 20MHz.

OBUE/SEM
For LA NCR-MT, it was left open how to specify the emissions requirements; whether to apply the UE SEM or the BS OBUE. For IAB-MT, the BS OBUE is applied.
For FR1, the BS OBUE is more stringent for a LA BS than for a UE. For FR2, the requirements are similar (Category A BS and UE), although the Category A BS is somewhat more stringent in the first 5MHz.
Similarly to transmitter off power, it should be considered that an IAB-MT, unlike a UE, may have directional antenna pointing at the BS and hence emissions may be subject to antenna gain; this could be an issue for a co-located victim BS. However, a directional antenna is not likely for a LA IAB-MT, and it is also not likely that the NCR-MT would be placed at a minimal distance from the BS. Hence, adopting the UE requirement could be acceptable.
[bookmark: _Toc142654247]Adopt the UE SEM for NCR-MT.

Emissions total limit
At RAN4#107, it was agreed that when the NCR-FWD and NCR-MT transmit simultaneously in UL then the emissions requirement should be placed on the total emissions from both the NCR-FWD and NCR-MT. It was not agreed whether the total emissions limit would be the same as for the case of the NCR-FWD and MT transmitting in TDM (and the same as the Rel-17 limits) or increased by up to 3dB to account for the presence of both NCR-FWD and NCR-MT.
Regulators see equipment as a box/entity and do not differentiate emissions limits based on the functionality inside of the box. Although the AAS specification allows for “emission scaling” of up to 9dB, this is not allowed in many regulatory regimes. The AAS specification is anyhow based on the assumption of several connectors, not on the functionality within the AAS. It is unlikely that regulation would allow for a relaxation of emissions due to the ability of a repeater both to amplify a link and to transmit control information at the same time. It might also be unfortunate for 3GPP to give the impression of seeking to relax emissions requirements based on functionality (functionality in the end does not matter to victim systems).  Thus it is preferable to keep the same emissions limit as set in Rel-17.
[bookmark: _Toc142654248]Apply the same emissions limits as for NCR-FWD in Rel-17 to the combined emissions from NCR-FWD and NCR-MT when transmitting simultaneously.

TX IMD
The BS transmitter intermodulation requirement is based on a modulated signal with a power level 30dB lower than the BS TX power. The UE TX IM requirement is based on CW signals at 40dBc below the UE power. The PSD for the UE TX IM will be greater than the BS, but not the overall power. The NCR-FWD output intermodulation requirement is based on a modulated signal at 30dB below the repeater output power.
The NCR is a network node and may be placed together with other network equipment. For this reason, it can be expected to experience interference in a similar manner to network nodes. This speaks for using the same requirement as the BS and NCR-FWD, at least for the WA NCR-MT. It would indeed be somewhat strange for the TX IM setup to differ between NCR-FWD and NCR-MT.
The signal level for the modulated requirement is 30dB below the output power level. The NCR-MT, even for WA may have a relatively low power level due to the fact that it transmits only control information. On the other hand, nearby equipment may be expected to have the same output power level as network equipment. In order to define a robust requirement, it may be preferable to define the NCR-MT requirement based on the NCR-FWD power level in order that the intermodulation power is realistic considering other network equipment that would generate interference.
[bookmark: _Toc142654249]Adopt the BS TX IM requirement for IAB-MT. Base the power level on the NCR-FWD output power.
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Conclusion

Based on the discussion in the previous sections we propose the following:
Proposal 1	Adopt the UE requirements for NCR-MT on/off transition time and FR2 OFF level
Proposal 2	For the FR1 OFF level, consider a lower limit than in the UE specification, in particular WA. For example, based on -50dBm in 20MHz.
Proposal 3	Adopt the UE SEM for NCR-MT.
Proposal 4	Apply the same emissions limits as for NCR-FWD in Rel-17 to the combined emissions from NCR-FWD and NCR-MT when transmitting simultaneously.
Proposal 5	Adopt the BS TX IM requirement for IAB-MT. Base the power level on the NCR-FWD output power.
 



