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1 Background
A new work item on additional enhancements for NB-IoT and LTE-MTC was approved in [1]. One of the objectives is to introduce 16-QAM for NB-IoT:
· 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]

In RAN1#106b-e, the following was agreed:
Working Assumption
For the new term  introduced for power control of NPUSCH,
· Reuse the LTE definition simplified for NB-IoT:  for  and  for , where  is given by higher layer parameter deltaMCS-Enabled, and  where K is the code block size.
· FFS: whether the new term applies to QPSK when configured with 16QAM, if it does not, whether an additional term is introduced to avoid jump between QPSK and 16QAM 

Decision: As per email decision posted on Oct 15th,
Agreement
Support 16-QAM for NPDSCH in PUR procedure
· CSI report is not supported/expected during PUR procedure.
Agreement
Support 16-QAM for NPDSCH and NPUSCH in PUR procedure,
· 16-QAM can be enabled/disabled by UE specific RRC signaling for NPDSCH and NPUSCH separately
· The corresponding configurations and signaling details are up to RAN2
Agreement
The reserved state to indicate the use of 16QAM in DCI format N0 and DCI format N1 should be “1111”.

Agreement
Confirm the following working assumption:
Working Assumption
For downlink power allocation to support 16QAM:
· For inband deployments, a power ratio is signaled in addition to the signaling for standalone and guard-band deployments which in this case applies to “symbols with NRS” and “symbols without NRS nor CRS”.
· the power ratio between NPDSCH EPRE and NRS EPRE in symbols with CRS is signaled
· the signaling is UE specific
Note: “symbols with NRS” and “symbols without NRS nor CRS” have the same power.

Agreement
For the UE configured with 16-QAM for NPDSCH, the deployment of the carrier is signaled by operationModeInfo in MIB or inbandCarrierInfo in SIB/UE specific signaling.

Note: Existing agreement from RAN1#106e is "For the UE configured with 16-QAM for NPDSCH, the deployment of the carrier is signaled by operationModeInfo in MIB or inbandCarrierInfo in SIB", which is replaced by the updated agreement above from RAN1#106bis-e.

2 Uplink aspects
The main remaining issue for the uplink are the details of the specification of the new uplink power control parameter. First, we propose to confirm the working assumption made in the previous meeting.

Proposal 1: Confirm the following working assumption:
For the new term  introduced for power control of NPUSCH,
· Reuse the LTE definition simplified for NB-IoT:  for  and  for , where  is given by higher layer parameter deltaMCS-Enabled, and  where K is the code block size.
· FFS: whether the new term applies to QPSK when configured with 16QAM, if it does not, whether an additional term is introduced to avoid jump between QPSK and 16QAM 

Regarding the FFS, we acknowledge the issue of the “power jump” between QPSK and 16-QAM. In our view, the best solution would be to adopt the same solution as LTE, and apply the term  also to QPSK (when the UE is configured with 16-QAM).
Proposal 2: When configured with 16-QAM, the new power control parameter for NPUSCH also applies to QPSK.

3 DL quality report
One of the issues under discussion in the CR drafting is whether the new table for CQI should be captured in RAN1 specifications. In our view, the approach should be similar to the one followed in previous releases, and the channel quality table shall be captured in 36.133 (with the signaling in 36.321).
Proposal 3: The new table (or modified table) for DL quality report is not captured in RAN1 specifications.
· Send an LS to RAN2/RAN4 to capture the new DL quality report in TS 36.133 and the corresponding signaling in 36.321.
Another issue discussed in the previous meeting was whether the full CQI table should be based on NPDSCH, or whether we would keep some of the entries for adjusting the NPDCCH repetitions. In our view, it is beneficial to keep as many entries as possible for the legacy report (based on NPDCCH) to allow for operating NB-IoT in a larger SNR range.
Proposal 4: The DL quality report includes some entries for NPDCCH repetition and some entries for NPDSCH MCS

4 Conclusion
In this contribution we presented our views on supporting 16-QAM for NB-IoT. We made the following proposals:

Proposal 1: Confirm the following working assumption:
For the new term  introduced for power control of NPUSCH,
· Reuse the LTE definition simplified for NB-IoT:  for  and  for , where  is given by higher layer parameter deltaMCS-Enabled, and  where K is the code block size.
· FFS: whether the new term applies to QPSK when configured with 16QAM, if it does not, whether an additional term is introduced to avoid jump between QPSK and 16QAM 

Proposal 2: When configured with 16-QAM, the new power control parameter for NPUSCH also applies to QPSK.

Proposal 3: The new table (or modified table) for DL quality report is not captured in RAN1 specifications.
· Send an LS to RAN2/RAN4 to capture the new DL quality report in TS 36.133 and the corresponding signaling in 36.321.

Proposal 4: The DL quality report includes some entries for NPDCCH repetition and some entries for NPDSCH MCS
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