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1. Introduction 

In WG1 meeting #25 in Paris, April, the CQI tables and definition how the UE creates CQI report was agreed based on [1] . A LS was sent to WG4, contained in [2]. This paper gives a proposal how to modify the currently agreed CQI tables in case it is agreed that the support of 16QAM is optional for HS-DSCH UEs.

2. Current status of agreed CQI tables  

Currently agreed CQI tables are found in the annex A, extracted from [1]. The current idea in the agreed CQI tables is that there are three tables defined, and they are defined based on how many codes UE supports: 5 , 10 or 15 codes.

It is reminded, that in addition to the agreed CQI tables given in the annex, following note was agreed and included in the LS sent to WG4 [2], that still following modifications are needed:

------------------------------------------extracted from [2]-------------------------------------------------------------------------------------

Please note it is recognised that some modifications to Tdoc R1-02-0675 before final agreement. These include:

1) Table 15 supports for category 10 UE (in Tdoc R1-02-0499) but category 9 UE will use offset for the last 3 cases

2)    transport block set size in WG2 to cover the values below 320 bit as well for (QPSK) only.

-----------------------------------------------------------------------------------------------------------------------------------------------------

3. Modification proposal for CQI tables
There is a separate paper from Nokia, in [3], proposing new physical layer HSDSCH categories for UEs which do not support 16QAM. There are 4 new categories proposed for QPSK-only capable UEs:

· 3 categories supporting 5 codes and inter-TTI value of either 1, 2 or 3    

· 1 category supporting 10 codes and inter-TTI value of 1                          

If we look at the currently agreed CQI tables in annex A, we can conclude that following modifications are needed:

a) In case UE capability defines that UE supports 5 codes and only QPSK (categories 1-3 in [3])  then it has to be defined that UE will report CQIs only up to CQI 16 => thus a separate table with power offsets at the end of the table needs to defined. Also the CQI 16 needs to be changed so that it is defined with QPSK and not with 16QAM to allow a full range of CQIs also for QPSK capable UE.

b) For UE capability defining that UE supports 10 codes and only QPSK , there has to be a new CQI table defined. 

c) If a new table is defined for 10-code capable UE supporting only QPSK, where 16QAM reporting starts after 10 codes, we think that then it is also sensible to modify the CQI table for UE supporting both QPSK and 16QAM. Thus both CQI tables for 10-code capable UEs would be defined so that 16QAM reporting starts after 10 codes.

d) It might be also sensible to modify the CQI table defined for 15-code capable UE, to align it with the tables in b) and c). Meaning that the 16QAM reporting starts only after 10 codes also for 15-code capable UE.

The proposed new tables are given below:

CQI
TBS+CRC
Number of 
Codes
Modulation
Code Rate

0
N/A
OOR

1
160
1
QPSK
0.17

2
200
1
QPSK
0.21

3
260
1
QPSK
0.27

4
340
1
QPSK
0.35

5
400
1
QPSK
0.42

6
480
1
QPSK
0.50

7
680
2
QPSK
0.35

8
820
2
QPSK
0.43

9
960
2
QPSK
0.50

10
1290
3
QPSK
0.45

11
1520
3
QPSK
0.53

12
1780
3
QPSK
0.62

13
2300
4
QPSK
0.60

14
2610
4
QPSK
0.68

15
3330
5
QPSK
0.69

16
3590
5
 QPSK
 0.75

17
4200
5
16-QAM
0.44

18
4700
5
16-QAM
0.49

19
5300
5
16-QAM
0.55

20
5910
5
16-QAM
0.62

21
6600
5
16-QAM
0.69

22
7200
5
16-QAM
0.75

23
CQI 22, ( = -1 dB

24
CQI 22, ( = -2 dB

25
CQI 22, ( = -3 dB

26
CQI 22, ( = -4 dB

27
CQI 22, ( = -5 dB

28
CQI 22, ( = -6 dB

29
CQI 22, ( = -7 dB

30
CQI 22, ( = -8 dB

31
RSVD




Table 1 : CQI mapping table for 5-code capable UEs supporting QPSK and 16QAM.
CQI
TBS+CRC
Number of 
Codes
Modulation
Code Rate

0
N/A
OOR

1
160
1
QPSK
0.17

2
200
1
QPSK
0.21

3
260
1
QPSK
0.27

4
340
1
QPSK
0.35

5
400
1
QPSK
0.42

6
480
1
QPSK
0.50

7
680
2
QPSK
0.35

8
820
2
QPSK
0.43

9
960
2
QPSK
0.50

10
1290
3
QPSK
0.45

11
1520
3
QPSK
0.53

12
1780
3
QPSK
0.62

13
2300
4
QPSK
0.60

14
2610
4
QPSK
0.68

15
3330
5
QPSK
0.69

16
3590
5
  QPSK
 0.75

17
CQI 16, ( = -1 dB

18
CQI 16, ( = -2 dB

19
CQI 16, ( = -3 dB

20
CQI 16, ( = -4 dB

21
CQI 16, ( = -5 dB

22
CQI 16, ( = -6 dB

23
CQI 16, ( = -7 dB

24
CQI 16, ( = -8 dB

25
CQI 16, ( = -9 dB

26
CQI 16, ( = -10 dB

27
CQI 16, ( = -11 dB

28
CQI 16, ( = -12 dB

29
CQI 16, ( = -13 dB

30
CQI 16, ( = -14 dB

31
RSVD




Table 2 : CQI mapping table for 5-code capable UEs supporting only QPSK.
CQI
TBS+CRC
Number of 
Codes
Modulation
Code Rate

0
N/A
OOR

1
160
1
QPSK
0.17

2
200
1
QPSK
0.21

3
260
1
QPSK
0.27

4
340
1
QPSK
0.35

5
400
1
QPSK
0.42

6
480
1
QPSK
0.50

7
680
2
QPSK
0.35

8
820
2
QPSK
0.43

9
960
2
QPSK
0.50

10
1290
3
QPSK
0.45

11
1520
3
QPSK
0.53

12
1780
3
QPSK
0.62

13
2300
4
QPSK
0.60

14
2610
4
QPSK
0.68

15
3330
5
QPSK
0.69

16
3590
5
QPSK
 0.75

17
4200
 6
 QPSK
 0.73

18
4700
 7
 QPSK
 0.7

19
5300
 8
 QPSK
 0.69

20
5910
 9
 QPSK
 0.68

21
6600
 10
 QPSK
0.69

22
7200
 10
QPSK
0.75

23
9750
 10
16-QAM
 0.51

24
11500
 10
16-QAM
 0.6

25
14400
10
16-QAM
0.75

26
CQI 25, ( = -1 dB

27
CQI 25, ( = -2 dB

28
CQI 25, ( = -3 dB

29
CQI 25, ( = -4 dB

30
CQI 25, ( = -5 dB

31
RSVD




Table 3: CQI mapping table for 10-code capable UEs supporting QPSK and 16QAM.

CQI
TBS+CRC
Number of 
Codes
Modulation
Code Rate

0
N/A
OOR

1
160
1
QPSK
0.17

2
200
1
QPSK
0.21

3
260
1
QPSK
0.27

4
340
1
QPSK
0.35

5
400
1
QPSK
0.42

6
480
1
QPSK
0.50

7
680
2
QPSK
0.35

8
820
2
QPSK
0.43

9
960
2
QPSK
0.50

10
1290
3
QPSK
0.45

11
1520
3
QPSK
0.53

12
1780
3
QPSK
0.62

13
2300
4
QPSK
0.60

14
2610
4
QPSK
0.68

15
3330
5
QPSK
0.69

16
3590
5
QPSK
 0.75 

17
4200
 6
 QPSK
 0.73 

18
4700
 7
 QPSK
 0.7 

19
5300
 8
 QPSK
 0.69 

20
5910
 9
 QPSK
 0.68 

21
6600
 10
 QPSK
0.69

22
7200
10
QPSK
0.75

23
CQI 22, ( = -1 dB

24
CQI 22, ( = -2 dB

25
CQI 22, ( = -3 dB

26
CQI 22, ( = -4 dB

27
CQI 22, ( = -5 dB

28
CQI 22, ( = -6 dB

29
CQI 22, ( = -7 dB

30
CQI 22, ( = -8 dB

31
RSVD




Table 4: CQI mapping table for 10-code capable UEs supporting only QPSK.

CQI
TBS+CRC
Number of 
Codes
Modulation
Code Rate

0
N/A
OOR

1
160
1
QPSK
0.17

2
200
1
QPSK
0.21

3
260
1
QPSK
0.27

4
340
1
QPSK
0.35

5
400
1
QPSK
0.42

6
480
1
QPSK
0.50

7
680
2
QPSK
0.35

8
820
2
QPSK
0.43

9
960
2
QPSK
0.50

10
1290
3
QPSK
0.45

11
1520
3
QPSK
0.53

12
1780
3
QPSK
0.62

13
2300
4
QPSK
0.60

14
2610
4
QPSK
0.68

15
3330
5
QPSK
0.69

16
3590
5
 QPSK
 0.75

17
4200
 6
 QPSK
 0.73

18
4700
 7
 QPSK
 0.7 

19
5300
 8
 QPSK
 0.69

20
5910
 9
 QPSK
 0.68

21
6600
 10
 QPSK
0.69

22
7200
 10
 QPSK
0.75

23
9750
 10
16-QAM
 0.51

24
11500
 10
16-QAM
 0.6

25
14400
10
16-QAM
0.75

26
17300
12
16-QAM
0.75

27
21600
15
16-QAM
0.75

28
23300
15
16-QAM
0.81

29
24300
15
16-QAM
0.84

30
25500
15
16-QAM
0.89

31
RSVD




Table 5: CQI mapping table for 15-code capable UEs.

4. Conclusions  

This paper presents a proposal how to modify the current CQI tables in case it is agreed that 16QAM will be an optional feature for HS-DSCH UEs. It is proposed that the new modified CQI tables, tables 1-5, given in previous chapter, are included in to the final CR on CQI to TS 25.214.
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6. APPENDIX A – Currently agreed CQI tables from [1] 
CQI
TBS+CRC
Number of 
Codes
Modulation
Code Rate

0
N/A
OOR

1
160
1
QPSK
0.17

2
200
1
QPSK
0.21

3
260
1
QPSK
0.27

4
340
1
QPSK
0.35

5
400
1
QPSK
0.42

6
480
1
QPSK
0.50

7
680
2
QPSK
0.35

8
820
2
QPSK
0.43

9
960
2
QPSK
0.50

10
1290
3
QPSK
0.45

11
1520
3
QPSK
0.53

12
1780
3
QPSK
0.62

13
2300
4
QPSK
0.60

14
2610
4
QPSK
0.68

15
3330
5
QPSK
0.69

16
3590
5
16-QAM
0.37

17
4200
5
16-QAM
0.44

18
4700
5
16-QAM
0.49

19
5300
5
16-QAM
0.55

20
5910
5
16-QAM
0.62

21
6600
5
16-QAM
0.69

22
7200
5
16-QAM
0.75

23
CQI 22, ( = -1 dB

24
CQI 22, ( = -2 dB

25
CQI 22, ( = -3 dB

26
CQI 22, ( = -4 dB

27
CQI 22, ( = -5 dB

28
CQI 22, ( = -6 dB

29
CQI 22, ( = -7 dB

30
CQI 22, ( = -8 dB

31
RSVD




Table A1 : CQI mapping table for 5-code capable UEs.
CQI
TBS+CRC
Number of 
Codes
Modulation
Code Rate

0
N/A
OOR

1
160
1
QPSK
0.17

2
200
1
QPSK
0.21

3
260
1
QPSK
0.27

4
340
1
QPSK
0.35

5
400
1
QPSK
0.42

6
480
1
QPSK
0.50

7
680
2
QPSK
0.35

8
820
2
QPSK
0.43

9
960
2
QPSK
0.50

10
1290
3
QPSK
0.45

11
1520
3
QPSK
0.53

12
1780
3
QPSK
0.62

13
2300
4
QPSK
0.60

14
2610
4
QPSK
0.68

15
3330
5
QPSK
0.69

16
3590
5
16-QAM
0.37

17
4200
5
16-QAM
0.44

18
4700
5
16-QAM
0.49

19
5300
5
16-QAM
0.55

20
5910
5
16-QAM
0.62

21
6600
5
16-QAM
0.69

22
7200
5
16-QAM
0.75

23
9750
7
16-QAM
0.73

24
11500
8
16-QAM
0.75

25
14400
10
16-QAM
0.75

26
CQI 25, ( = -1 dB

27
CQI 25, ( = -2 dB

28
CQI 25, ( = -3 dB

29
CQI 25, ( = -4 dB

30
CQI 25, ( = -5 dB

31
RSVD




Table A1: CQI mapping table for 10-code capable UEs.

CQI
TBS+CRC
Number of 
Codes
Modulation
Code Rate

0
N/A
OOR

1
160
1
QPSK
0.17

2
200
1
QPSK
0.21

3
260
1
QPSK
0.27

4
340
1
QPSK
0.35

5
400
1
QPSK
0.42

6
480
1
QPSK
0.50

7
680
2
QPSK
0.35

8
820
2
QPSK
0.43

9
960
2
QPSK
0.50

10
1290
3
QPSK
0.45

11
1520
3
QPSK
0.53

12
1780
3
QPSK
0.62

13
2300
4
QPSK
0.60

14
2610
4
QPSK
0.68

15
3330
5
QPSK
0.69

16
3590
5
16-QAM
0.37

17
4200
5
16-QAM
0.44

18
4700
5
16-QAM
0.49

19
5300
5
16-QAM
0.55

20
5910
5
16-QAM
0.62

21
6600
5
16-QAM
0.69

22
7200
5
16-QAM
0.75

23
9750
7
16-QAM
0.73

24
11500
8
16-QAM
0.75

25
14400
10
16-QAM
0.75

26
17300
12
16-QAM
0.75

27
21600
15
16-QAM
0.75

28
23300
15
16-QAM
0.81

29
24300
15
16-QAM
0.84

30
25500
15
16-QAM
0.89

31
RSVD




Table A3: CQI mapping table for 15-code capable UEs.

