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1. Introduction and Summary

At RAN WG1 meeting #25, the definition of the channel quality indicator (CQI) was discussed and the proposal in [1] was agreed in principle. This contribution contains a draft CR for inclusion of CQI reporting in  25.214. The CR is based on the contribution in [1] with the following updates to address comments received during RAN WG1#25.

· The transport block sizes in the CQI table has been slightly modified as described in [2] to match the transport block sizes possible to use for transmission to the UE.

· The number of CQI tables is 4 in order to be fully aligned with the UE categories defined in 25.306. In [1], a single table was used for all 15 code capable UEs.

It is believed that the CQI tables in the draft CR below meet all the requirements expressed during the discsussions. 

2. References

[1] “Revised CQI proposal”, R1-02-0675, Motorola, Ericsson

[2] “Signaling of transport Block Sizes for HS-DSCH”, R1-02-0745, Ericsson
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7.1
General procedure

Scheduling and transport format selection is controlled by the MAC-hs sublayer in the Node B [9].

The following physical layer parameters are signalled to the UE and the Node B from higher layers:

1)
HS-SCCH set to be monitored

2)
Repetition factor of ACK/NACK:
N_acknack_transmit
3)
Channel Quality Indicator (CQI) feedback cycle k.
4)
CQI feedback offset l.
5)
Repetition factor of CQI: N_cqi_transmit
6)
Measurement power offset (
UE procedure for receiving HS-DSCH:
If the UE did not detect control information intended for this UE on any of the HS-SCCHs in the HS-SCCH set in the previous subframe, the UE shall monitor all HS-SCCHs in the HS-SCCH set. If the UE did detect control information intended for this UE in the previous subframe, it is sufficient to only monitor the same HS-SCCH used in the previous subframe.
If a UE detects that one of the monitored HS-SCCHs carries control information intended for this UE, the UE shall start receiving the HS-PDSCHs indicated by this control information. 

After decoding the HS-PDSCH data, the UE shall transmit an hybrid ARQ ACK or NACK as determined by the MAC-hs based on the CRC check. The UE shall repeat the transmission of the ACK/NACK information over N_acknack_transmit consecutive HS-DPCCH sub-frames, in the slots allocated to the HARQ-ACK as defined in [1]. When N_ acknack_transmit is greater than one, the UE shall not attempt to receive nor decode transport blocks from the HS-PDSCH in HS-DSCH sub-frames n + 1  to n + (N_acknack _transmit - 1) where n is the number of the last HS-DSCH sub-frame in which a transport block has been received.

If control information is not detected on any of the HS-SCCHs in the HS-SCCH set, neither ACK, nor NACK, shall be transmitted in the corresponding subframe.

UE procedure for reporting channel quality indication (CQI):
1)
The UE derives the CQI as defined in 7.2 from observations of the P-CPICH (alternatively S-CPICH in case of beamforming with S-CPICH is used).
2)
The UE shall transmit the CQI on the HS-DPCCH sub frame which satisfies:
HSFN mod k = l
where HSFN is the sub frame counter version of SFN and defined as

HSFN = 5*SFN + HS-DPCCH sub frame
3)
The UE shall repeat the transmission of the CQI feedback information derived in 1) over N_cqi_transmit consecutive HS-DPCCH sub frames in the slots respectively allocated to the CQI as defined in [1]. 
4)
The UE shall not transmit the CQI in other subframes than those described in 2) and 3). 

7.2
Channel quality indicator (CQI) definition


The UE shall report the highest tabulated CQI value such that, for the current radio conditions, the transport block error probability does not exceed 0.1 for a single transmission with a TFRC corresponding to the reported, or a lower, CQI value. Depending on the UE category as defined in [10], either Table 8, 9, 10, or 11 should be used. For the purpose of CQI reporting, the UE shall assume a total received HS-PDSCH power of 
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 is signaled by higher layers and the reference power adjustment 
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is given by Table 8, 9, 10, or 11, depending on the UE category. If S-CPICH is used as a phase reference for HS-PDSCH demodulation, 
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 is the received power of the S-CPICH used by the UE, otherwise 
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 is the received power of the P-CPICH.
Table 8: CQI mapping table for UE categories 1 to 6.

CQI value
Transport Block Size
Number of 
HS-PDSCH
Modulation
Reference power adjustment (

0
N/A
out of range

1
137
1
QPSK
0

2
173
1
QPSK
0

3
233
1
QPSK
0

4
317
1
QPSK
0

5
377
1
QPSK
0

6
461
1
QPSK
0

7
650
2
QPSK
0

8
792
2
QPSK
0

9
931
2
QPSK
0

10
1262
3
QPSK
0

11
1483
3
QPSK
0

12
1742
3
QPSK
0

13
2279
4
QPSK
0

14
2583
4
QPSK
0

15
3319
5
QPSK
0

16
3565
5
16-QAM
0

17
4189
5
16-QAM
0

18
4664
5
16-QAM
0

19
5287
5
16-QAM
0

20
5887
5
16-QAM
0

21
6554
5
16-QAM
0

22
7168
5
16-QAM
0

23
7168
5
16-QAM
-1

24
7168
5
16-QAM
-2

25
7168
5
16-QAM
-3

26
7168
5
16-QAM
-4

27
7168
5
16-QAM
-5

28
7168
5
16-QAM
-6

29
7168
5
16-QAM
-7

30
7168
5
16-QAM
-8

Table 9: CQI mapping table for UE categories 7 and 8.

CQI value
Transport Block Size
Number of 
HS-PDSCH
Modulation
Reference power adjustment (

0
N/A
out of range

1
137
1
QPSK
0

2
173
1
QPSK
0

3
233
1
QPSK
0

4
317
1
QPSK
0

5
377
1
QPSK
0

6
461
1
QPSK
0

7
650
2
QPSK
0

8
792
2
QPSK
0

9
931
2
QPSK
0

10
1262
3
QPSK
0

11
1483
3
QPSK
0

12
1742
3
QPSK
0

13
2279
4
QPSK
0

14
2583
4
QPSK
0

15
3319
5
QPSK
0

16
3565
5
16-QAM
0

17
4189
5
16-QAM
0

18
4664
5
16-QAM
0

19
5287
5
16-QAM
0

20
5887
5
16-QAM
0

21
6554
5
16-QAM
0

22
7168
5
16-QAM
0

23
9719
7
16-QAM
0

24
11418
8
16-QAM
0

25
14411
10
16-QAM
0

26
14411
10
16-QAM
-1

27
14411
10
16-QAM
-2

28
14411
10
16-QAM
-3

29
14411
10
16-QAM
-4

30
14411
10
16-QAM
-5

Table 10: CQI mapping table for UE category 9.

CQI value
Transport Block Size
Number of 
HS-PDSCH
Modulation
Reference power adjustment (

0
N/A
out of range

1
137
1
QPSK
0

2
173
1
QPSK
0

3
233
1
QPSK
0

4
317
1
QPSK
0

5
377
1
QPSK
0

6
461
1
QPSK
0

7
650
2
QPSK
0

8
792
2
QPSK
0

9
931
2
QPSK
0

10
1262
3
QPSK
0

11
1483
3
QPSK
0

12
1742
3
QPSK
0

13
2279
4
QPSK
0

14
2583
4
QPSK
0

15
3319
5
QPSK
0

16
3565
5
16-QAM
0

17
4189
5
16-QAM
0

18
4664
5
16-QAM
0

19
5287
5
16-QAM
0

20
5887
5
16-QAM
0

21
6554
5
16-QAM
0

22
7168
5
16-QAM
0

23
9719
7
16-QAM
0

24
11418
8
16-QAM
0

25
14411
10
16-QAM
0

26
17300
12
16-QAM
0

27
17300
12
16-QAM
-1

28
17300
12
16-QAM
-2

29
17300
12
16-QAM
-3

30
17300
12
16-QAM
-4

Table 11: CQI mapping table for UE category 10.

CQI value
Transport Block Size
Number of 
HS-PDSCH
Modulation
Reference power adjustment (

0
N/A
out of range

1
137
1
QPSK
0

2
173
1
QPSK
0

3
233
1
QPSK
0

4
317
1
QPSK
0

5
377
1
QPSK
0

6
461
1
QPSK
0

7
650
2
QPSK
0

8
792
2
QPSK
0

9
931
2
QPSK
0

10
1262
3
QPSK
0

11
1483
3
QPSK
0

12
1742
3
QPSK
0

13
2279
4
QPSK
0

14
2583
4
QPSK
0

15
3319
5
QPSK
0

16
3565
5
16-QAM
0

17
4189
5
16-QAM
0

18
4664
5
16-QAM
0

19
5287
5
16-QAM
0

20
5887
5
16-QAM
0

21
6554
5
16-QAM
0

22
7168
5
16-QAM
0

23
9719
7
16-QAM
0

24
11418
8
16-QAM
0

25
14411
10
16-QAM
0

26
17300
12
16-QAM
0

27
21754
15
16-QAM
0

28
23370
15
16-QAM
0

29
24222
15
16-QAM
0

30
25558
15
16-QAM
0
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