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Introduction
In the RAN1 106bis-e meeting, most aspects of 16QAM have make progress, there are still two critical issues left to be further decided. One is CQI table setting issue and the other one is how to fix power control parameter-. As we find in the discussion paper [2], solutions to these two issues are already clear enough, and the difficulty is having no consensus. Considering there is just one RAN1 meeting left, here we propose definite opinions for progress.
Analysis and Decision
[bookmark: _Toc23506461]In the RAN1 106bis-e meeting, there is still no consensus on CQI table setting for downlink, the conclusion is copied here: 
	Possible Agreement
For CQI table for downlink 16-QAM, down-select between following options:
· Option 1: More than three candidate values for 16-QAM are added in the legacy table.
· FFS: Which of the legacy entries are removed
· Option 3: More than three candidate values are added in the legacy table, e.g., based on the entries in the eMTC table (CQI Tables in 36.213)

Possible Agreement
Use the table as a starting point
	Reported value
	NPDCCH repetition level
	16-QAM

	noMeasurement
	No measurement reporting
	No measurement reporting

	candidateRep-A
	1
	N/A

	candidateRep-B
	2
	N/A

	candidateRep-C
	4
	N/A

	candidateRep-D
	8
	N/A

	candidateRep-E
	16
	N/A

	candidateRep-F
	32
	N/A

	candidateRep-G
	1
	QPSK, FFS TBS

	candidateRep-H
	1
	QPSK, FFS TBS

	candidateRep-I
	1
	QPSK, FFS TBS

	candidateRep-J
	1
	QPSK, FFS TBS

	candidateRep-K
	1
	QPSK, FFS TBS

	candidateRep-L
	1
	16-QAM, FFS TBS

	candidateRep-M
	1
	16-QAM, FFS TBS

	candidateRep-N
	1
	16-QAM, FFS TBS

	candidateRep-O
	1
	16-QAM, FFS TBS


FFS: The mechanism to interpret Table 9.1.22.15-1 as per legacy or as per the performed updates to support 16-QAM in DL.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
FFS: the switching between the legacy table and the above table when 16QAM is configured
FFS: on the exact number of entries for QPSK and 16-QAM



On the other hand, the power control of NPUSCH for 16QAM also hasn’t completed, there is just a working assumption:
	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.
[bookmark: _Hlk86855027]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



In view of the tight relation between CQI table setting and power control of NPUSCH for 16QAM, it’s better to consider these two issues together.
Regarding the CQI table aspect, we could remember that all the newly added aspects related to 16QAM including CQI reporting and MCS selection and new term  definition for power control of NPUSCH etc. are based on the premise that 16QAM is enabled by network when UEs stay in connected state. After all, 16QAM enabled UE is treated as a new type terminal compared to Legacy UE, there should be a natural isolation between them and then 16QAM related design should be decoupled from legacy UE. Accordingly, the ideal operation state of 16QAM capable UE is simply classified into two states i.e., 16QAM+QPSK without repetition and legacy QPSK with repetition, these two states can easily be determined by network based on CQI table indicated by UE. As a result, upon receiving the CQI request from network, UEs would firstly lock one CQI table from legacy CQI table and newly defined CQI table based on its SNR and report one CQI index from that table as well the CQI table indication by MAC CE. Network will schedule corresponding MCS and/or repetition. To be worthy of remark, the Legacy QPSK with repetition has been covered, in this situation, we might say it’s a kind of fallback state of 16QAM capable UEs. Now we know the two CQI table is necessary, but the newly defined CQI table in above possible agreement is a little weird that it tries to put legacy and 16QAM metrics together. Thus, there are same indices in legacy table and newly defined table, for example, indices for NPDCCH repetition level1 to 32. This could confuse UEs which table they should use, furthermore UEs may do unnecessary CQI table change when they firstly use newly defined table to report NPDCCH repetition level however the channel becomes so worse that NPDCCH repetition level is more than 32. Therefore, it’s better to keep the newly defined CQI table pure, it could be like Table 1: 
Table 1: 4-bit CQI Table for 16QAM
	CQI index
	modulation
	code rate x 1024
	efficiency

	0
	out of range

	1
	QPSK 
	40
	0.0781

	2
	QPSK 
	78
	0.1523

	3
	QPSK 
	120
	0.2344

	4
	QPSK
	193
	0.3770

	5
	QPSK 
	308
	0.6016

	6
	QPSK
	449
	0.8770

	7
	QPSK 
	602
	1.1758

	8
	16QAM 
	480
	1.8788

	9
	16QAM
	610
	2.3844

	10
	16QAM
	718
	2.8052

	11
	16QAM
	836
	3.2684

	12
	Reserved
	Reserved
	Reserved

	13
	Reserved
	Reserved
	Reserved

	14
	Reserved
	Reserved
	Reserved

	15
	Reserved
	Reserved
	Reserved



Proposal 1: Introduce a new CQI table which excludes legacy CQI index.
[bookmark: _Hlk87024716]Regarding the  aspect, except the fallback state, when 16QAM is enabled, UEs could alternatively use 16QAM and QPSK without repetition according to different channel status and herein the term QPSK in above working assumption “whether the new term applies to QPSK when configured with 16QAM” does not refer QPSK in fallback state. The alternation between 16QAM and QPSK could be achieved by scheduling based on DCI N1/N0, now the NB-IOT UEs will behave much like a normal LTE UE rather than a legacy NB-IOT UE. Based on this, since we decided to reuse the LTE definition simplified for NB-IOT, it’s natural to apply it to both QPSK and 16QAM. The so-called jump between QPSK and 16QAM will not exist. On the contrary, if   just applies to 16QAM and we try to decrease    to eliminate the jump, for example, decrease 7dB, it will dramatically weaken the effect of introducing  and seems to violate the initial intention of introducing a new term to enhance 16QAM. Thus, we have proposal 2 to solve the FFS in above working assumption. 
Proposal 2: The new term   should apply to both 16QAM and QPSK.
Conclusions
We have following proposals:
Proposal 1: Introduce a new CQI table which excludes legacy CQI index.  
Proposal 2: The new term   should apply to both 16QAM and QPSK.
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