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1. Introduction
CQI reporting has been discussed extensively during recent meetings. Much of the remaining work in RAN4 relates to CQI. There is hence a pressing need to nail down the details on CQI reporting in order not to delay the time schedule of LTE. This way forward contribution is an attempt to promote progress by identifying a number of important outstanding issues related to frequency-selective CQI reporting, issues which the cosigners believe RAN1 should be able to conclude on in this meeting.
2. Way Forward

2.1. Best-M on PUSCH
· UE uses a single NodeB RRC configured M value

· 5 bit wideband CQI

· CQI for selected subbands encoded differentially relative to wideband CQI using 3 bits.

· Number of bits motivated by simulation results in e.g. ‎[5].

· Subband selection procedure:

· Conceptually , the UE computes an underlying all subband CQI

· The selected subbands correspond to the M subbands with the highest CQI value

· Subband selection signaled using 
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· N: Number of subbands covering the entire bandwidth

· Supported subband sizes and M values as a function of system bandwidths include those given in Table 1.

· Used design principle

· Subband sizes have been chosen among agreed subband sizes in ‎[1] to match with recommended conclusion on group sizes listed in ‎[2].

· Note: Subband size of k = 3 not yet agreed but needed if group size 3 is specified

· M values have been chosen to roughly adhere to 20% rule in ‎[3]. 

· For each group size, the support of the particular parameter values are conditioned on that a the group size is supported by the group based approach for PDCCH RB assignment.

· Other M values not precluded

· The treatment of edge effects need to be aligned with how the RB assignment for the group based approach handles edge effects.
Table 1: Supported parameters for Best-M (other values not precluded).
	System bandwidth [RBs]
	Group size [RBs]
	Subband size k [RBs]
	M

	6 – 7
	1
	-

(wideband CQI only)
	-

(wideband CQI only)

	8 – 10
	1
	2
	1

	11 – 26
	2
	2
	3

	27 – 64
	3
	3
	5

	65 – 110
	4
	4
	6


2.2. NodeB Configured Subbands on PUSCH

· CQI encoding

· 5 bit wideband CQI

· Each subband CQI is encoded differentially with respect to wideband CQI using 3 bits

· Motivated by simulation results in e.g. ‎[6].

· Supported subband sizes as a function of system bandwidths include those given in Table 1.

· Used design principle

· Subband sizes have been chosen among agreed subband sizes in ‎[1] to match with recommended conclusion on group sizes listed in ‎[2].

· Note: Subband size of k = 6 not yet agreed but needed if group size 3 is specified

· For each group size, the support of the particular parameter value is conditioned on that the group size is supported by the group based approach for PDCCH RB assignment.

· The treatment of edge effects need to be aligned with how the RB assignment for the group based approach handles edge effects.

Table 2: Supported parameters for NodeB configured subbands (other values not precluded).

	System bandwidth [RBs]
	Group size [RBs]
	Subband size k [RBs]

	6 – 7
	1
	-

(wideband CQI only)

	8 – 10
	1
	4

	11 – 26
	2
	4

	27 – 64
	3
	6

	65 – 110
	4
	8


2.3. Frequency-selective CQI report on PUCCH

· CQI report format should be either 

· One PUCCH should be self decodable and useful to NodeB

· One CQI per subband

· Several subbands may be transmitted in one PUCCH 

· The subband can deterministically vary from one report to another

· Additional CQIs in PUCCH FFS

· Best-M
· NodeB reporting periodicity is configured by RRC signaling.

· Minimum reporting periodicity is 1 ms or 2 ms.

· Applies to 1 Tx and transmit diversity modes.

· FFS for other MIMO modes.

References

[1] Notes from Monday CQI Ad Hoc Session, AH Chairman.
[2] R1-074831, “Summary on E-Mail Discussions on Signaling of RB Allocations”, Ericsson.
[3] R1-074753, “Allowed Values of M in Best-M CQI Report”, Huawei. 
[4] R1-061819, “Overhead Reduction of UL CQI Signalling for E-UTRA DL”, Huawei.
[5] R1-074693, “UE-Selected Sub-Band CQI Feedback for E-UTRA”, Texas Instruments.

[6] R1-074694, “All Sub-Band Differential CQI Feedback for E-UTRA”, Texas Instruments.

_1255787108.unknown

