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1. [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This paper discusses the remaining issues on support of 16QAM for unicast in UL and DL for NB-IoT, especially channel quality reporting and uplink power control for DL and UL respectively.
2. Channel quality reporting
[bookmark: OLE_LINK527][bookmark: OLE_LINK528]In previous meetings, the CQI table for DL 16-QAM has been agreed as below. 
	Agreement:
The following working assumption is confirmed with following modification
· The table is endorsed.
	Reported value
	NPDCCH repetition level
	NPDSCH transport block
 error probability not exceeding 0.1
	SNR

	
	
	Modulation
	Code rate x 1024
	Repetition
	Efficiency
	

	noMeasurement
	No measurement reporting
	Out of range
	

	candidateRep-A
	1
	QPSK (TBS index 4)
	221
	1
	0.4316
	-0.6 dB ([2])

	candidateRep-B
	2
	QPSK (TBS index 2)
	280
	1
	0.2737
	-3.6

	candidateRep-C
	4
	QPSK (TBS index 0)
	81
	1
	0.1579
	-6.6

	candidateRep-D
	8
	QPSK (TBS index 0)
	81
	2
	0.0789
	-9.6

	candidateRep-E
	16
	QPSK (TBS index 0)
	81
	4
	0.0395
	-12.6

	Working assumption
candidateRep-F
	32
	QPSK (TBS index 0)
	81
	8
	0.0198
	-15.6

	candidateRep-G
	1
	QPSK (TBS index 6)
	336.8
	1
	0.6579
	1.0 dB ([3])

	candidateRep-H
	
1

	QPSK (TBS index 8)
	453.6
	1
	0.8860
	2.6 dB ([3])

	candidateRep-I
	1
	QPSK (TBS index 10)
	579.4
	1
	1.1316
	4.1 dB ([3])

	candidateRep-J
	1
	QPSK (TBS index 12)
	759
	1
	1.4825
	6.3 dB ([3])

	candidateRep-K
	1
	16QAM (TBS index 14)
	487.3
	1
	1.9035
	8.9 dB ([3])

	candidateRep-L
	1
	16QAM (TBS index 16)
	541.2
	1
	2.1140
	9.7 dB ([3])

	candidateRep-M
	1
	16QAM (TBS index 18)
	658
	1
	2.5702
	11.7 dB ([3])

	candidateRep-N
	1
	16QAM (TBS index 20)
	783.7
	1
	3.0614
	13.0 dB ([3])

	candidateRep-O
	1
	16QAM (TBS index 21)
	837.6
	1
	3.2719
	14.1 dB ([3])






The CQI table should be able to accommodate the change in channel quality of the UEs. In the CQI table for DL 16-QAM, at most 32 repetitions of NPDCCH can be reported by the 16-QAM UE. As a result, the performance will degrade significantly when the channel condition becomes worse for the 16-QAM UEs. 
To handle this issue, the use of legacy CQI table is beneficial in terms of performance under channel variation and scheduling flexiblity. With the use of legacy CQI table, eNB does not to reconfigure the UE to disable 16-QAM, which can save signaling overhead and thus power consumption. For the CQI report, the UE measures the SNR by the processing of the downlink (reference) signal, and then maps the measured SNR to the repetition number of NPDCCH or MCS of the NPDSCH to estimate the CQI. As the CQI table for 16-QAM comprises both repetition number of NPDCCH and MCS of NPDSCH, and the legacy CQI table composes only repetition number of NPDCCH, the use of legacy CQI table when 16QAM is configured does not introduce any additional UE complexity for CQI measurement and reporting. 
[bookmark: _GoBack]As the channel quality is measured by UE, the use of legacy CQI table or the new CQI table can be reported by UE in MAC CE to report accurately the channel quality. Then for bad channel quality requiring large number of repetitions for NPDCCH, the legacy CQI table can be used. When in good channel quality, the new table can be used. 
Proposal 1: The use of legacy table or the new CQI table is indicated by UE in MAC CE, if 16QAM is configured.

3. Uplink power control
In RAN1#107-e, the agreement has been reached on the new term of uplink power control for 16QAM, as copied below.
	[bookmark: _Hlk94017738]Agreement
The following working assumption is confirmed.
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 



To eliminate the power gap between 16QAM and QPSK when the new term is introduced, it can also be applied to QPSK when 16-QAM is configured. In this way, when 16QAM is configured, UE can perform a consistent uplink power control for NPUSCH with modulation of QPSK and 16QAM, which is easier for implementation.
Proposal 2：The new power control term can be applied to NPUSCH with QPSK when configured with 16QAM.

4. Conclusion
In this contribution, our views of remaining issues on support of 16-QAM for unicast in UL and DL in NB-IoT are provided, with following proposals.
Proposal 1: The use of legacy table or the new CQI table is indicated by UE in MAC CE, if DL 16QAM is configured.
Proposal 2：The new power control term can be applied to NPUSCH with QPSK when configured with 16QAM.
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