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1.	Introduction
[bookmark: _Hlk67504958]The work item for additional enhancements for NB-IoT and LTE-MTC was approved at TSG RAN#88-e [1]. One of the objectives of this work item is to support 16QAM in NB-IoT unicast in UL and DL. BS RF requirements for support of 16QAM in NB-IoT were further discussed at TSG RAN4#101-e and a way forward was approved [2].
This contribution provides further discussion and proposal on BS RF requirements for the support of 16QAM in NB-IoT unicast in UL and DL according to the approved WF [2].

2.	Discussion
[bookmark: _Hlk92719823]The following point was stated in [2]:
· 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.
Currently, different rated output powers may be declared for BS configured for E-UTRA 256QAM or 1024QAM transmissions [3] where an EVM limit of ≤ 3.5% applies, i.e., not even BS configured for E-UTRA 64QAM transmissions is allowed different rated output powers, hence we do not see a need to allow power back-off for NB-IoT 16QAM support where the EVM limit is 12.5%. A suitable design for BS with NB-IoT operation in standalone mode should not require a choice between the following mutually exclusive suboptimum options:
· a configuration for a normal cell radius but supporting QPSK only,
· a configuration allowing for 16QAM but with a reduced DL coverage even when using QPSK.
If only a very small rated output power reduction was needed for BS configured for NB-IoT 16QAM transmissions with virtually no impact on the DL coverage, this minor rated output power reduction could be covered by the allowed maximum output power tolerances, e.g. with a maximum output power when configured for QPSK transmissions near the upper end of the maximum output power tolerance window for the declared ated output power and a maximum output power when configured for 16QAM transmissions near the lower end of the maximum output power tolerance window for the declared ated output power.
For BS with NB-IoT QPSK configuration in standalone mode already deployed in the field, there should not be a software upgrade allowing for 16QAM transmissions which reduces the DL coverage for the following reason: If NB-IoT devices, e.g. as part of smart meters, are mounted at positions – e.g. in a basement – where at the date of mounting the receive power level was just sufficient, and now, because of an upgrade for 16QAM transmissions, the NB-IoT downlink power is reduced, these NB-IoT devices may no longer have a reliable downlink coverage because the BS rated output power reduction affects also QPSK transmissions. This aspect plays a role where the downlink coverage limits the cell radius, e.g. because of lower BS output power and SISO channel in the downlink. Although a downlink power reduction should be avoided for legacy base stations in the field, an independent conformance test of a legacy BS with reduced rated output power and configuration for 16QAM transmissions remains an option if the uplink is clearly the limiting factor of the cell radius. Hence also for legacy BS, two rated output power declarations for BS with NB-IoT operation in standalone mode are not needed.
[bookmark: _Hlk92384275]Therefore, we propose to adopt 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.

3.	Conclusion
This contribution has provided further discussion and proposal on BS RF requirements for the support of 16QAM in NB-IoT unicast in UL and DL according to the approved WF.
Proposal: 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.
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