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1	Introduction
In RAN4#100-e, a WF was agreed [1], which summarises the status of the RF requirements for 16QAM. The few remaining issues are:
• 	The majority view is to set the EVM limit for 16QAM to 12.5%. FFS whether to allow different rated output power for 16QAM.
•	FFS whether to define new 16QAM FRCs for BS Rx dynamic range tests
2	Discussion
· Rated Output Power Declaration for 16QAM
For several meetings, we have been consistently proposing to allow different rated output power for 16QAM. As explained before, this is to enable some legacy base stations to support 16QAM in standalone mode. Otherwise, network operators may have to upgrade the base station hardware to support 16QAM, which is more costly.

The declaration of the rated output power is up to the manufacturer. It’s expected that only very limited number of base stations would use this feature for 16QAM. Furthermore, the change of the output power can be implemented by scaling the 16QAM data in the baseband. Since the NB-IoT DL channels/signals are transmitted in TDM fashion, the Tx power, hence the coverage of the synchronization signals, BCH as well as QPSK PDSCH would not be affected.

In the whole, the proposal has very limited impact on the network performance. And it provides the operators a cost-effective option to support 16QAM in legacy base stations.

Proposal 1: Allow manufacturers to declare different rated output power for NB-IoT 16QAM transmission in standalone mode.

The proposed changes to TS 36.141 [2] Section 4.6.8 Manufacture’s declarations of supported RF configurations was shown in [3] before, which is duplicated below.
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The manufacturer shall declare which operational configurations the BS supports by declaring the following parameters:
< Unchanged part skipped>
-	The rated output power per carrier;
-	for contiguous spectrum operation
-	for non-contiguous spectrum operation
NOTE 1:	Different rated output powers may be declared for different operating configurations.
NOTE 2:	If a BS is capable of 256QAM DL operation then two rated output power declarations may be made. One declaration is applicable when configured for 256QAM transmissions and the other declaration is applicable when not configured for 256QAM transmissions.
NOTE 3:	If a BS is capable of 1024QAM DL operation then up to three rated output power declarations may be made. One declaration is applicable when configured for 1024QAM transmissions, a different declaration is applicable when configured for 256QAM transmissions and the other declaration is applicable when configured neither for 256 nor 1024QAM transmissions.
NOTE 4:	If a BS is capable of NB-IoT 16QAM DL operation in standalone mode then 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 16QAM transmissions.
-	The rated total output power Prated,t as a sum of all carriers;
-	for contiguous spectrum operation
-	for non-contiguous spectrum operation
NOTE 1:	If a BS is capable of 256QAM DL operation then two rated output power declarations may be made. One declaration is applicable when configured for 256QAM transmissions and the other declaration is applicable when not configured for 256QAM transmissions.
NOTE 2:	If a BS is capable of 1024QAM DL operation then up to three rated output power declarations may be made. One declaration is applicable when configured for 1024QAM transmissions, a different declaration is applicable when configured for 256QAM transmissions and the other declaration is applicable when configured neither for 256 nor 1024QAM transmissions.
NOTE 3:	If a BS is capable of NB-IoT 16QAM DL operation in standalone mode then 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 16QAM transmissions.
< Unchanged part skipped>


· BS Rx Dynamic Range Tests
Whether 16QAM FRCs are needed or not have been discussed for several meetings. In the BS dynamic range tests, the Rx signal level is typically around 30 dB above the REFSENS, and an external interfering signal, i.e. AWGN, is injected, too. The AWGN level is much higher than the Rx internal noise level. Therefore, the SNR of the input signal is pre-determined, which is equal to the SNR required by an ideal receiver plus some implementation margin. The purpose of the test is to check whether the receiver EVM (caused by phase noise, IQ imbalance, etc) or demodulation imperfections would cause excessive performance loss. 
Using 16QAM FRCs would be useful to check the BS receiver implementation loss, however, it’s not clear how much extra value it would add compared with the existing QPSK FRCs. If adopted, whether 16QAM FRCs can replace QPSK FRCs should also be considered for the sake of reducing the test load.
Proposal 2: Consider whether 16QAM FRCs provides extra value in addition to the existing QPSK FRCs for NB-IoT BS dynamic range tests. If so, consider whether 16QAM FRCs can replace QPSK FRCs in conformance tests for base stations that support 16QAM.
3	Conclusion
The remaining issues on NB-IoT 16QAM are discussed. And the following proposals are made correspondingly.
Proposal 1: Allow manufacturers to declare different rated output power for NB-IoT 16QAM transmission in standalone mode.
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