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1	Introduction
In the Work Item (WI) on “Rel-17 enhancements for NB-IoT and LTE-MTC” [1], one of the objectives is to specify the following enhancement for NB-IoT:
	· [bookmark: _Hlk30583880][bookmark: _Hlk30584214]Specify 16-QAM for unicast in UL and DL, including necessary changes to DL power allocation for NPDSCH and DL TBS. This is to be specified without a new NB-IoT UE category. For DL, increase in maximum TBS of e.g. 2x the Rel-16 maximum, and soft buffer size will be specified by modifying at least existing Category NB2. For UL, the maximum TBS is not increased. [NB-IoT] [RAN1, RAN4]
· Extend the NB-IoT channel quality reporting based on the framework of Rel-14—16, to support 16-QAM in DL. [NB-IoT] [RAN2, RAN1, RAN4] 




One open issue for 16-QAM in NB-IoT is whether it will be supported only for FDD or for both FDD and TDD. In this contribution we provide our views on it.
[bookmark: _Ref178064866][bookmark: _Hlk528365764]2	On the applicability of 16-QAM only for “FDD” or both “FDD and TDD”
Envisioning the finalization of Rel-17, discussions on the UE parameter list have been started. The “UE Feature List” contains a question on the “Need of FDD/TDD differentiation” which still under FFS.
[bookmark: _Toc86950861]Recently it has been found that supporting 16-QAM for TDD won’t be transparent from a RAN1 perspective nor from a RAN4 perspective.
[bookmark: _Toc86950862]The foreseen RAN1 impacts from supporting 16-QAM for TDD NB-IoT are:
· [bookmark: _Toc86950863]In legacy TDD NB-IoT, NPDSCH can be transmitted on DwPTS.
· [bookmark: _Toc86950864]For NPDSCH without repetition, rate matching is used for the Resource Element (RE) mapping into the special subframe.
· [bookmark: _Toc86950865]The RE mapping on special subframes including rate matching aspects would have to be discussed for supporting 16-QAM in TDD NB-IoT.
[bookmark: _Toc86950866]The foreseen RAN4 impacts from supporting 16-QAM for TDD NB-IoT are:
· [bookmark: _Toc86950867]Define dedicated UE demodulation requirements for 16QAM in TDD NB-IoT in TS 36.101.
· [bookmark: _Toc86950868]Define a BS conformance test (Test Model) for 16-QAM in TDD NB-IoT in TS 36.141.
Thus, we have the following proposals:
[bookmark: _Toc86950869]Conclusion: In Rel-17, 16-QAM for unicast in UL and DL for NB-IoT is only supported for FDD operation.
[bookmark: _Toc86950870]In the “UE Feature list”, the field “Need of FDD/TDD differentiation” is filled-in as “FDD only”.
6	Conclusion
Based on the discussion in the previous section we made the following observations:
Observation 1	Recently it has been found that supporting 16-QAM for TDD won’t be transparent from a RAN1 perspective nor from a RAN4 perspective.
Observation 2	The foreseen RAN1 impacts from supporting 16-QAM for TDD NB-IoT are:
	In legacy TDD NB-IoT, NPDSCH can be transmitted on DwPTS.
	For NPDSCH without repetition, rate matching is used for the Resource Element (RE) mapping into the special subframe.
	The RE mapping on special subframes including rate matching aspects would have to be discussed for supporting 16-QAM in TDD NB-IoT.
Observation 3	The foreseen RAN4 impacts from supporting 16-QAM for TDD NB-IoT are:
	Define dedicated UE demodulation requirements for 16QAM in TDD NB-IoT in TS 36.101.
	Define a BS conformance test (Test Model) for 16-QAM in TDD NB-IoT in TS 36.141.

Based on the discussion in the previous sections we propose the following:

Proposal 1	Conclusion: In Rel-17, 16-QAM for unicast in UL and DL for NB-IoT is only supported for FDD operation.
Proposal 2	In the “UE Feature list”, the field “Need of FDD/TDD differentiation” is filled-in as “FDD only”.
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