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Introduction
In the RAN1 106-e meeting, as descripted in [1], most aspects of 16QAM have make progress, there are 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 Feature lead summary [2], actually solutions to these two issues already are clear enough, and the difficulty is having no consensus. Therefore, in some extent we just restate our opinions to help making progress for these two issues.
Analysis and Discussion
CQI table for downlink 16-QAM
[bookmark: _Toc23506461]In the RAN1 106-e meeting, there is no consensus on CQI table setting for downlink, the conclusion is copied here: 
	On the CQI table for downlink 16-QAM, 4 companies (Nokia, NSB, Lenovo, Moto) prefer option 1, 1 company (Ericsson) prefers option 2, and 7 companies (Huawei, HiSilicon, Nokia, NSB, ZTE, Sanechips, MTK) prefer option 3.
Agreement:

For CQI table for downlink 16-QAM, down-select between following options in RAN1#106-e:
· 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 2: Three candidate values for 16-QAM are added in the legacy table.
· Option 3: A new CQI table is defined for 16-QAM based on the eMTC table (CQI Tables in 36.213) as a starting point

The concerns to support option 1 include: limited number of MCS entries for 16-QAM for efficient CQI reporting, “dB” step size granularity, increased size of legacy table, no backward compatible, and more UE complexity on hypothetical decoding of both NPDCCH and NPDSCH.
The concerns to support option 2 include: large SNR gap between NPDCCH repetition 1 and 16QAM TBS, more UE complexity on hypothetical decoding of both NPDCCH and NPDSCH, and limited number of MCS entries for 16-QAM for efficient CQI reporting.
The concerns to support option 3 include: not backward compatible, out of scope of WID, and additional signaling.
After the GTW session, more discussion is needed regarding the concerns listed above.
Question 1: What’s your first preference between the three options?
Question 2: Your comments regarding the listed concerns for the preferred option?



We support option3 as before. Here we will make further comments to the above yellow-highlighted concerns. Regarding backward compatible issue, based on 16QAM feature enabling mechanism agreed before, the new CQI table is only used when 16QAM is enabled by network. For those legacy terminals and R17 terminals without 16QAM enabled, the old CQI table is used and the new CQI table is transparent. Even considering a worst case where a UE is 16QAM enabled and encounters channel condition with MCL > 144 dB, the UE can still use the old CQI table to report CQI with legacy metric. To facilitate this, one extra bit in MAC CE could be used to indicate whether it is new CQI table or not. In a word, the new CQI table and changed MAC CE are always transparent to legacy UEs. 
Regarding whether it’s out of scope of WID, related description is copied here for convenience:
· 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] 
The key point is “based on the framework”, as we discussed for option3, the measurement resource, the report signaling, the number of CQI table bits, etc. all of these are the same as legacy. The only difference is the content of CQI table which isn’t subject to framework. Therefore, introducing a new CQI table doesn’t violate the WID.
Regarding the additional signaling, as analyzed above, an extra one bit in MAC CE might be needed to distinguish the old/new CQI table, this is just a little supplement to legacy MAC CE, and it doesn’t involve additional signaling. 
At last, the newly defined CQI table might be like Table1. Accordingly the MCS-to-TBS mapping table might be like Table 2.
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 
	524
	2.0472

	10
	16QAM
	610
	2.3844

	11
	16QAM
	718
	2.8052

	12
	16QAM
	836
	3.2684

	13
	Reserved
	Reserved
	Reserved

	14
	Reserved
	Reserved
	Reserved

	15
	Reserved
	Reserved
	Reserved



Table 2: Modulation and TBS index table for NPDSCH
	MCS Index
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	Modulation Order
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	TBS Index
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(In-band)

	0
	4
	14
	11

	1
	4
	15
	12

	2
	4
	16
	13

	3
	4
	17
	14

	4
	4
	18
	15

	5
	4
	19
	16

	6
	4
	20
	17

	7
	4
	21
	reserved



Proposal 1: Support Option3 and take Table1 as starting point to make final decision at this meeting.
Uplink power Control
The related conclusion from RAN1 106-e meeting is copied here for convenience:
	Down-select one option from Cat 1 as starting point
    • Cat 1: Option 1, Option 2/Option 4, Option 5
FFS Cat 2: Option 3, for close-loop power control Support 16-QAM for NPUSCH in PUR procedure.
	Option 1: 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.
	Option 2:  is given in table based on MCS index if enabled, 0 otherwise.
	Option 3: A TPC command is introduce to indicate the power offset for NPUSCH with 16-QAM.
	Option 4:  is configured by high layer parameter.
	Option 5: ΔTF =  for Ks = 1.25 or ΔTF = 0 for Ks = 0, where BPRE =.  is the highest code rate in the TBS/MCS table used for the Modulation Scheme, and  is the number of bits per M-ary symbol of the Modulation Scheme.



We can find that the opiton1 is the most straightforward way to reuse  defined in LTE and the Option2 is the further simplification to option1. The Opition1 is more precise than the option2, however the option2 has less MIPS requirement than the option1. Therefore, we prefer to the option1 a little and also accept the opiton2. 
Proposal 2: Take option 1/option 2 as stating point and make final decision at this meeting.	
Conclusions
We have following proposals:
Proposal 1: Support Option3 and take Table1 as starting point to make final decision at this meeting.  
Proposal 2: Take option 1/option 2 as stating point and make final decision at this meeting.
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