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1
Introduction
In RAN1#89 meeting, some agreements on supporting 64QAM for unicast PDSCH were reached, one remaining issue is related to CQI table design, with the working assumption is showing below [1]
Working assumption:
· For Rel-15 BL/CE UEs, when 64QAM is enabled via higher layer configuration,

· The CQI table is as below.
	CQI index
	modulation
	code rate x 1024 x 
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	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 
	378
	1.4766

	9
	16QAM 
	490
	1.9141

	10
	16QAM 
	616
	2.4063

	11
	64QAM
	466
	2.7305

	12
	64QAM
	567
	3.3223

	13
	64QAM
	666
	3.9023

	14
	64QAM
	772
	4.5234

	15
	64QAM
	873
	5.1152


In this contribution, we discuss further the CQI table for supporting 64QAM for efeMTC UEs.
2
CQI table for supporting DL 64QAM modulation
According to current specification, two relevant CQI tables defined in TS36.213 can be considered for efeMTC CQI reporting. Table 7.2.3-1 is for reporting CQI based on QPSK, 16QAM and 64QAM. CQI Table 7.2.3-3 is designed for eMTC for reporting CQI based on QPSK and 16QAM. Thus two options can be considered for efeMTC CQI reporting.
· Option 1: Re-use 64QAM 4-bit CQI table (Table 7.2.3-1) for efeMTC CQI reporting

· Option 2: Update eMTC CQI table (Table 7.2.3-3) for efeMTC CQI reporting, the reserved entries are replaced with entries 10-14 of 64QAM 4-bit CQI table
Comparing two options, the eMTC CQI table is biased to lower code rate, which is designed for eMTC working in very low SINR case. To keep eMTC property, eMTC CQI table can still be applied to efeMTC with the updates. In this case, no matter whether 64QAM modulation is configured or not, only one CQI table is required to support by efeMTC UE. In addition, if 64QAM CQI table is reused, during RRC re-configuration period for 64QAM modulation enabling or disabling, eNB and UE could have different understanding on CQI index, as different CQI table is applied. CQI reporting accuracy could be impacted.
Based on above analysis, the option 2 is preferred and the working assumption can be confirmed.

Proposal: Confirm the working assumption on CQI table.
	Table 7.2.3-1: 4-bit CQI Table [2]
CQI index

modulation

code rate x 1024

efficiency

0

out of range

1

QPSK
78

0.1523

2

QPSK
120

0.2344

3

QPSK
193

0.3770

4

QPSK
308

0.6016

5

QPSK
449

0.8770

6

QPSK
602

1.1758

7

16QAM
378

1.4766

8

16QAM
490

1.9141

9

16QAM
616

2.4063

10

64QAM
466

2.7305

11

64QAM
567

3.3223

12

64QAM
666

3.9023

13

64QAM
772

4.5234

14

64QAM
873

5.1152

15

64QAM
948

5.5547


	Table 7.2.3-3: 4-bit CQI Table 3 [2]
CQI index

modulation

code rate x 1024 x 
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efficiency x 
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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 

378
1.4766
9

16QAM 

490
1.9141
10

16QAM 

616
2.4063
11

Reserved 

Reserved
Reserved
12

Reserved
Reserved
Reserved
13

Reserved
Reserved
Reserved
14

Reserved 

Reserved
Reserved
15

Reserved 

Reserved
Reserved



Updated 4-bit CQI Table 7.2.3-3 from TS36.213
	CQI index
	modulation
	code rate x 1024 x 
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	efficiency x 
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	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 
	378
	1.4766

	9
	16QAM 
	490
	1.9141

	10
	16QAM 
	616
	2.4063

	11
	64QAM
	466
	2.7305

	12
	64QAM
	567
	3.3223

	13
	64QAM
	666
	3.9023

	14
	64QAM
	772
	4.5234

	15
	64QAM
	873
	5.1152


3
Conclusion

In this contribution, further details related to supporting 64QAM and its standard impacts are discussed. The following proposals is made.

Proposal: Confirm the working assumption on CQI table.
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