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Introduction
According to the WID [1], RAN2 plans to introduce 16QAM in UL and DL in NB-IoT as below:
· [bookmark: OLE_LINK18][bookmark: OLE_LINK19]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] 

RAN1 has discussed CQI reporting for 16QAM and sent a LS to RAN2 [2] as below: 
RAN1 has discussed the channel quality reporting for 16-QAM and has achieved the following agreements:
	Agreement
If 16-QAM is configured for NPDSCH, the channel quality report for 16-QAM is based on NPDSCH transport block that achieves an error probability not exceeding 10% BLER.

Agreement
· When configured with downlink 16-QAM, the channel quality can be reported in MAC CE.
· FFS on support in Msg3 in connected mode

Conclusion 
The channel quality report is not supported in Msg3 in connected mode in Rel-17.

Conclusion
There’s no consensus on the introduction of CSI reference resource in NB-IoT in Rel-17, whether/how to introduce CSI reference resource is up to RAN4.


RAN1 has also endorsed the following table for channel quality reporting in DL for 16-QAM NB-IoT UEs:
	Reported value
	NPDCCH repetition level
	NPDSCH transport block
 error probability not exceeding 0.1

	
	
	Modulation
	Code rate x 1024
	Repetition
	Efficiency

	noMeasurement
	No measurement reporting
	Out of range

	candidateRep-A
	1
	QPSK
	221
	1
	0.4316

	candidateRep-B
	2
	QPSK 
	280
	1
	0.2737

	candidateRep-C
	4
	QPSK 
	81
	1
	0.1579

	candidateRep-D
	8
	QPSK
	81
	2
	0.0789

	candidateRep-E
	16
	QPSK 
	81
	4
	0.0395

	candidateRep-F
	32
	QPSK
	81
	8
	0.0198

	candidateRep-G
	1
	QPSK 
	336.8
	1
	0.6579

	candidateRep-H
	1
	QPSK
	453.6
	1
	0.8860

	candidateRep-I
	1
	QPSK 
	579.4
	1
	1.1316

	candidateRep-J
	1
	QPSK
	759
	1
	1.4825

	candidateRep-K
	1
	16QAM 
	487.3
	1
	1.9035

	candidateRep-L
	1
	16QAM 
	541.2
	1
	2.1140

	candidateRep-M
	1
	16QAM 
	658
	1
	2.5702

	candidateRep-N
	1
	16QAM 
	783.7
	1
	3.0614

	candidateRep-O
	1
	16QAM
	837.6
	1
	3.2719


It is RAN1’s assumption that the channel quality reporting table will be captured in spec by RAN4, and the corresponding signalling will be captured in spec by RAN2.

In this document we discuss the RAN2 impact of channel quality reporting.
Discussion
Although not indicated in the LS, it is our understanding that the new table can only be used when 16QAM DL is configured and it is FFS in RAN1 whether and when the legacy table can also be used when 16QAM DL is configured.
Based on the assumption that the new table can only be used when 16QAM DL is configured, it is clear that it has no impact on CQI reporting in MSG3 reporting during initial access.
Proposal 1: The new table can only be used when 16QAM DL is configured.
Proposal 1a: There is no impact on CQI reporting in MSG3 reporting during initial access.

The new table has the same number of entries as the legacy table, then there is no need to redefine the field ‘Quality Report’ in the DCQR and AS RAI MAC control element. However, the definition of the field refers to CQI-NPDCCH-NB defined in TS 36.331, and update to the definition will be needed. 
Proposal 2: There is no need to redefine the field ‘Quality Report’ in the DCQR and AS RAI MAC control element. However, the definition of the field should be updated to refer to 36.101 tables instead of RRC.

RAN1 has been discussing whether and when the legacy table can also be used when 16QAM DL is configured and identified the following options
· Option 1: UE indicates the use of legacy or new CQI table via MAC CE.
· Option 2: eNB indicates the use of legacy or new CQI table via MAC CE.
· Option 3: eNB configures the use of legacy or new CQI table via RRC configuration
· Option 4: if Rmax<=16, the new CQI table is used, otherwise, the legacy CQI table is used. 
· Option 5: if 16QAM in DL is configured, then the UE should use the 16QAM CQI table, otherwise the UE will use the legacy table.

The options have different impact on RAN2 as summarised below:
· Option 1 requires a new indication from the UE in the UE report at MAC level of which CQI table is used
· Option 2 requires a new indication from the eNB at MAC level of which CQI table should be used
· Option 3 requires RRC signalling to configure which CQI table should be used
· Option 4 and option 5 do not require any new signalling at MAC or RRC level

Proposal 3: Wait for RAN1 to conclude whether and when the legacy table can also be used when 16QAM DL is configured before deciding if changes to the signalling are needed.
Conclusion
In this paper, we have discussed CQI reporting for 16 QAM and made the following proposals:
Proposal 1: Based on the assumption that the new table can only be used when 16QAM DL is configured, there is no impact on CQI reporting in MSG3 reporting during initial access.
Proposal 2: There is no need to redefine the field ‘Quality Report’ in the DCQR and AS RAI MAC control element. However, the definition of the field should be updated to refer to 36.101 tables instead of RRC.
Proposal 3: Wait for RAN1 to conclude whether and when the legacy table can also be used when 16QAM DL is configured before deciding if changes to the signalling are needed.
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