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1	Introduction
There were good discussions in RAN4#101-e regarding the remaining issues for NB-IoT 16QAM, where were captured in the WF [1]. The only unsettled issue is whether to allow different rated output declared for 16QAM transmission in standalone mode. In the following, we further elaborate our view on the topic.
2	Discussion
As discussed in previous meetings, it is in operators’ interest to upgrade legacy NB-IoT base stations to support 16QAM. However, 16QAM transmissions are more demanding than QPSK due to larger power variation in the symbol constellation as well as tighter EVM requirement. Therefore, legacy equipment may not be able to transmit 16QAM signal at the same power level as QPSK. This view was also echoed by Ericsson in their paper [2].
Observation 1: When upgrading, legacy equipment may use lower power for 16QAM transmissions.
During RAN4#101-e, it was pointed out that the rated output power declared for one modulation formats also applies to other modulation formats under the given configuration. In theory, the coverage for QPSK may be impacted if lower power is declared for 16QAM. This is not the desired outcome. Fortunately, NB-IoT signals with different modulations are time-multiplexed. In other words, one sub-frame contains at most one modulation format. Hence it’s feasible to scale the power of 16QAM in the baseband without affect that of QPSK.
Observation 2: The coverage of QPSK should be maintained, regardless of the transmission power for 16QAM.
In the WF [1], two options are offered for the rated output power declaration. Based on the two observations above, we believe the best solution should address both concerns at the same time. One possible option is to leave the treatment of the output power for QPSK and 16QAM to BS implementations.
Proposal 1: Further discuss the two options in the WF, and find the best solution that can maintain the QPSK coverage while meet the demand for 16QAM.
3	Conclusion
The remaining issues on NB-IoT 16QAM are discussed. And the following proposals are made correspondingly.
Observation 1: When upgrading, legacy equipment may use lower power for 16QAM transmissions.
Observation 2: The coverage of QPSK should be maintained, regardless of the transmission power for 16QAM.
Proposal 1: Further discuss the two options in the WF, and find the best solution that can maintain the QPSK coverage while meet the demand for 16QAM.
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