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1 Introduction
In [1], there is one objective related to RF work in RAN4 as below:
· 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]
In this paper, we present our view on the BS  RF impact on NB-IoT for this objective.
2 Discussion
In WF[2], the RB power dynamic range, EVM DL for NB-IoT carrier and Receiver dynamic range is to be decided. 

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.  The EVM requirement should be 12.5% as legacy requirement.
Proposal-1: Adding 16QAM support on EVM fo TX signal quality for NB.

For BS receiver requirement, it should discuss whether there is impact on dynamic range requirement for 16QAM receiving from NB UE.  The uplink 16QAM support for at least 3 subcarrier according to RAN1 agreement:
[image: image1.emf] 

Agreement  

16-QAM can be used for 3 and 6 subcarriers NPUSCH format 1

 

  
Current FRC for BS dynamic range requirement is specified with only 1 subcarrier case. As the dynamic range is to test the receiver ability to tolerate the noise raise from the network level, the non-linearity may not be main concern and it is not targeted to test the receiver saturation performance like blocking requirement. When 1 tone is specified for NB-IoT dynamic range, the spur at the receiver caused by design imperfection (clock harmonic or other spur) is main concern and that impact the 1 tone more seriously. Adding 16QAM does not change this and from this aspect, we think there is no need to add new FRC for 3 tone 16QAM test. 
Proposal-2: Considering 16QAM is supported starting from 3 tones, existing dynamic range requirement for QPSK and 1 tone is stringent enough.
The RB power dynamic range relates to the +6 dB power boosting. 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, this imply that power boosting for the 6dB for QPSK should not be impacted by introducing the 16QAM. 
Observation#1: There should be no coverage impact on legacy NB-IoT device due to the 16QAM introduction.
As the NB-IoT also can operate at guard band mode, and indicated by requirement, BS manufacture needs to declare the guard band support for 5MHz channel. With the introduction of the 16QAM, such declaration need consider the case of NB-IoT carrier signal mixing the QPSK tone and 16QAM.
Observation#2: 16QAM should be considered in BS manufacture needs to declare the guard band support for 5MHz channel.
For the NB-IoT in-band and guard band operation within LTE or NR carrier, we think it is ok to support the NB-IoT carrier signal mixing the QPSK tone and 16QAM tone with 6 dB power boosting.
Proposal-3:Allow the power boosting of 6dB for NB-IoT carrier signal mixing the QPSK tone and 16QAM tone wih with in-band and guard band operation for a LTE and NR carrier. 

3 Conclusions

In this contribution, the BS RF impact of Rel-17 for NB-IoT feature is discussed with below proposal:
Proposal-1: Adding 16QAM support on EVM fo TX signal quality for NB.

Proposal-2: Considering 16QAM is supported starting from 3 tones, existing dynamic range requirement for QPSK and 1 tone is stringent enough.
Observation#1: There should be no coverage impact on legacy NB-IoT device due to the 16QAM introduction.
Observation#2: 16QAM should be consider in BS manufacture needs to declare the guard band support for 5MHz channel.
Proposal-3: Allow the power boosting of 6dB with the in-band and guard band operation for a LTE and NR carrier. 
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