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1. Introduction
Based on the list of L1 parameters for CQI reporting given in [1], further refinements on the CQI/PMI/RI reporting are discussed in this contribution:
· Periodic RI reporting configuration indicator on PUCCH. The following definition is currently used:
Table 1. A subset of L1 parameters
	Parameter
	Size [bits]
	Default
	Interpretation

	Periodicity (NP) and Subframe offset (NOFFSET) for wideband periodic reporting on PUCCH
	7
	OFF
	For periodic wideband CQI/PMI reporting on PUCCH.

· Periodicity: 2ms, 5ms, 10ms, 20ms, 40ms, OFF

· Offset depends on periodicity

Total number of values: 2 + 5 + 10 + 20 + 40 + 1 = 78

	Periodic RI reporting configuration indicator on PUCCH
	9 
	MRI = 5, 

Offset = 0
	Provides information about RI periodicity (defined relative to the wideband reporting on PUCCH) as well as the subframe offset:

· M = 1, 2, 5, 10, 20, 40, OFF (periodicity of RI is MRI times of CQI or CQI/PMI)

· Offset depends on maximum periodicity (40ms) and defined relative to the offset corresponding to wideband periodic reporting on PUCCH

· Total no. values = 7x40 = 280


Some of the currently supported configurations seem excessive, e.g. MRI=40 with wideband reporting periodicity of NP =40ms which results in 1600ms RI reporting interval. Hence, it is possible to further reduce the number of configurations.  
· Additional configuration to increase the validity duration of aperiodic reporting on PUSCH. 
· The support for periodic reporting on PUSCH
2. RI reporting configuration
As pointed out in Section 1, some of the resulting RI reporting intervals in the current setup are excessive. To further reduce the number of configurations, two alternatives are as follows:
· Jointly encode the periodicity and offset of wideband reporting together with RI offset.  This, however, does not accommodate separate reconfiguration of wideband CQI/PMI reporting from RI reporting. Hence, this possibility is not pursued.
· Restrict the maximum RI reporting interval to a certain value depending on the periodicity of the wideband periodic reporting. Essentially, this restricts the possible values of MRI for a given periodicity of the wideband reporting. 
Proceeding via the second alternative, we choose the maximum reporting interval to be 100ms. This results in the set of MRI given in Table 2. The RI configuration in Table 2 can be signalled with 7-bit message which is interpreted based on the value of periodicity for wideband reporting NP. This allows a more efficient signalling as well as reduction of unnecessary configurations.
Table 2. RI configuration with RI reporting interval < 100ms
	Periodicity (NP) ms
	Set of values for MRI
	Set of values for Offset
	No. possible values 

	2
	1, 2, 5, 10, 20, 40, OFF
	0, 1
	7 × 2 = 14

	5
	1, 2, 5, 10, 20, OFF
	0, 1, 2, 3, 4
	6 × 5 = 30

	10
	1, 2, 5, 10, OFF
	0, 1, 2, …, 8, 9
	5 × 10 = 50

	20
	1, 2, 5, OFF
	0, 1, 2, …, 18, 19
	4 × 20 = 80

	40
	1, 2, OFF
	0, 1, 2, …, 38, 39
	3 × 40 = 120

	OFF
	OFF
	0
	1


3. Aperiodic reporting on PUSCH 
Another parameter that may be needed to support aperiodic reporting on PUSCH is “Aperiodic reporting validity duration“. This specifies the duration in which a triggered aperiodic reporting is valid and hence overwrites any other periodic reporting (see [3] for further discussion). It seems beneficial to support 4 values such as 5ms, 10ms, 20ms, and 40ms. Hence, an additional 2-bit signalling is needed.
4. Periodic Reporting on PUSCH
While the support for periodic reporting on PUSCH was conditionally removed in RAN1#52bis [2], it seems beneficial to reintroduce the support. The support for periodic reporting on PUSCH does not increase the number of CQI reporting formats as it uses the same set of formats as that for the aperiodic reporting on PUSCH. Further discussion on the support for periodic reporting on PUSCH is discussed in [3]. 
To support periodic reporting on PUSCH, periodicity and subframe offset parameters are needed similar to that for wideband reporting on PUCCH. 

5. Conclusion
In this contribution, some further refinements on CQI reporting configuration are proposed:
1. Restrict the maximum RI reporting interval to, e.g. 100ms by excluding some MRI values of depending on the periodicity of wideband reporting on PUCCH.
2. Adding a 2-bit “Aperiodic reporting validity duration” field to specify 4 duration values.
3. Adding periodicity and offset parameters for periodic reporting on PUSCH.
The resulting change in the L1 parameter list is shown in Table 3.
Table 3. Revision of L1 parameters for CQI reporting (blue = new parameters)
	Parameter
	Size [bits]
	Default
	Interpretation

	Periodic RI reporting configuration indicator on PUCCH
	7
	MRI = 5, 

Offset = 0
	Provides information about RI periodicity (defined relative to the wideband reporting on PUCCH) as well as the subframe offset:

· Periodicity of RI is MRI times of CQI or CQI/PMI)

· Offset is defined relative to the offset corresponding to wideband periodic reporting on PUCCH

 (NP) ms
Possible MRI
Possible Offset
No. values 

2

1,2,5,10,20,40,OFF

0,1

7×2 = 14
5

1,2,5,10,20,OFF

0,1,2,3,4

6×5 = 30
10

1, 2, 5, 10, OFF

0,1,2, …,8,9

5×10 = 50
20

1,2,5,OFF

0,1,2, …,18,19

4×20 = 80
40

1,2,OFF

0,1,2, …,38,39

3×40 = 120
OFF

OFF

0

1


	Aperiodic reporting validity duration
	2
	10ms
	Specifies the duration in which a triggered aperiodic report is valid and overwrites any other periodic reporting: 5ms, 10ms, 20ms, 40ms

	Periodicity (NP) and Subframe offset (NOFFSET) for wideband periodic reporting on PUSCH
	7
	OFF
	For periodic wideband CQI/PMI reporting on PUCCH.

· Periodicity: 2ms, 5ms, 10ms, 20ms, 40ms, OFF

· Offset depends on periodicity

Total number of values: 2 + 5 + 10 + 20 + 40 + 1 = 78
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