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1 Introduction
In RAN4#101e, there are still remaining issues listed in WF [1]:

· For BS with NB-IoT operation in standalone mode, further consider and select one of the two options: 

· Option 1: There is no need to differentiate the NB-IoT carrier power with 16QAM and the NB-IoT carrier with QPSK. One declaration is applied when configured for 16QAM/QPSK transmissions.

· Option 2: Up to two rated output power declarations may be made. One declaration is applicable when configured for 16QAM transmissions and the other declaration is applicable when not configured for 16QAM transmissions.

· New 16QAM FRCs for BS Rx dynamic range tests are not needed if they’re added for demodulation tests

In this paper, we present our view on the remaining issue.
2 Discussion
For the declaration of the NB-IoT carrier power with and without the 16QAM, the companies view deviates when it comes to the legacy BS. One company propose option 2 allowing the two rated power declaration depending whether the 16QAM is supported. The concern is mainly for the legacy BS operating in SA mode. 
Higher modulation scheme than QPSK is not supported for NB-IoT before Rel-17. When 16QAM is supported in downlink NB-PDSCH the EVM of supporting the 16QAM needs to be added.  
In legacy release, this only apply for QPSK and now with the introduction of the 16QAM, the NB-IoT carrier will be mixed with QPSK tone and 16QAM tone. For the existing deployed NB-IoT device, the cell coverage should be maintained for such device with the newly supported 16QAM in Rel-17.
Observation#1: There should be no coverage impact on legacy NB-IoT device due to the 16QAM introduction.
One company bring the concern that to support the 16QAM, the NB-IoT output power would be impacted as the PA may be optimized for QPSK and thus has hardware impact on legacy BS. This is backword compatibility issue and for 16QAM, it is non backward compatible with legacy hardware. As this is Rel-17 feature, the new RF requirement will be defined starting from Rel-17 specification and thus if legacy BS needs to support this, the new certification will be needed, and the certification test needs to follow the Rel-17 specification. 

Observation#2: new feature will be specified starting from Rel-17 and there is no NBC (non-backward compatibility issue for it.
For the new equipment supporting the 16QAM feature, there is no need to declare different power for QPSK and 16QAM, if there is mixed NB-IoT with and without the 16QAM, to have two different NB-IoT dedicated for the QPSK and 16QAM will increase the BS scheduler complexity and thus not preferred, it will be better to have a declared power to support both QPSK and 16QAM.
Observation#3: For new equipment, it is better to have one NB-IoT declared power to support both 16QMA and QPSK.

For legacy equipment, as discussed above, the new certification will be needed and thus the Rel-17 specification should be followed. If the power backoff is needed to support 16QAM, this is allowed because this is Rel-17 feature, and it is NBC to legacy.  Thus, it seems declaration would be a way to allow the legacy equipment support it if it can. Such declaration will include both 16QAM and QPSK. Operator needs to be aware that when enabling the 16QAM, there will be coverage impact and the network needs to be planned in advance. However, there is no need for RAN4 how to solve this issue as it is NBC issue. 
Observation#4: Declaration on the NB-IoT carrier to support 16QAM would be fine for legacy equipment.

Observation#5: It is not necessary for RAN4 to discuss how to support the 16QAM in legacy BS as it is a NBC feature.
3 Conclusions

In this contribution, the BS RF impact of Rel-17 for NB-IoT feature is discussed with below proposal:
Observation#1: There should be no coverage impact on legacy NB-IoT device due to the 16QAM introduction.
Observation#2: new feature will be specified starting from Rel-17 and there is no NBC (non-backward compatibility issue for it.

Observation#3: For new equipment, it is better to have one NB-IoT declared power to support both 16QMA and QPSK.

Observation#4: Declaration on the NB-IoT carrier to support 16QAM would be fine for legacy equipment.

Observation#5: It is not necessary for RAN4 to discuss how to support the 16QAM in legacy BS as it is a NBC feature.
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