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1 Introduction

As documented in [1] the number of contiguous PRBs k in a CQI-subband can be configured by the NodeB. Furthermore, the choice of the value(s) of m in the Best-m CQI reporting scheme is FFS. In [2], we have shown that optimal compression of the Best-m label allows for a set of allowed values for m to be used. In this document we address these issues and propose an appropriate choice of k and such a set of allowed values of m.
2 Proposed CQI subband width and set of allowed values for m
One essential property of the Best-m CQI reporting scheme is that a number of subbands is pointed out and that the frequency resolution therefore can be higher compared to the full feedback reporting scheme which requires a larger subband width (typically k=5) to limit the signalling overhead.
This implies that the CQI-subbands should be chosen relatively small in order for the Best-m CQI reporting scheme to gain as much as possible. Considering the fact that channel coherence bandwidths in practice often exceeds 180 kHz, we propose to choose a CQI-subband width of two PRBs when Best-m is used, and thus a CQI subband-granularity k=2. Thus the number of CQI-subbands for the UE selected CQI feedback scheme becomes for this mode
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(1)
Another essential property of the Best-m CQI reporting scheme is that the number of subbands reported should be in harmony with the typical number of subbands assigned to scheduled users in the network. In the case that the number of subbands assigned to a user is large, the wideband CQI-reporting scheme typically gives an accurate description of the channel quality and in this scenario, the Best-m feedback method is not suitable. The Best-m CQI reporting scheme yields its largest performance gains when the number of subbands assigned to a user is low-to-medium in size compared to the total number of subbands. In an earlier contribution, we have shown performance results indicating this [4].
In this document we propose that the Best-m CQI reporting scheme is dimensioned to accommodate the channel quality for at most 20% of the subband resources. In other words, we propose to choose, in the set of allowed values for m, a largest value 
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(2)
Based on (1) and (2), the value of 
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 is determined for all system bandwidths.

3 Signalling overhead

If  
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 were the only allowed value in the Best-m reporting scheme, the choice (2) would imply that the number of bits necessary to represent the subband-label in the Best-m CQI reporting scheme is 
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(3)
which is significantly less than a bitmap representation since 
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 is roughly 20% of 
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With B bits 
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 labels can be encoded, which, for many value-pairs of 
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 and 
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, is much more than the number of labels
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 subbands. The ceiling operation in (3) mathematically expresses this difference. Actually, as we have earlier shown in [2], given a subband label of B bits, usually more choices of m can be encoded than just the choice 
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. In particular, a number of values smaller than  
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 can be incorporated in a set of allowed values 
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is the largest value. In the Appendix we propose a way to choose the other elements of the set M for a given label-size of  B bits. In other words, we give a way to choose a set of allowed values M satisfying
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where B is given by (3) and 
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 is the largest element of M. Then, all possible subband sets given by all the m-values in M can still be encoded by B bits and therefore an adaptive Best-m scheme as in [3] can be used without any additional overhead. 
As an example Table 1 gives the sets M explicitly for some commonly assumed system bandwidths.
Table 1: Proposed sets of m-values for the Best-m reporting scheme and the number of bits B needed to represent the subband-labels.

	Number of PRBs,
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	Number of CQI-subbands NCQI 
see (1)
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 Maximum value of m 
see (2)
	Number of bits in bitmap


	Number of bits B in compressed label

see (3)
	Set of allowed values M
(see Appendix)

	6
	3
	1
	3
	2
	{1}

	12
	6
	2
	6
	4
	{2}

	25
	13
	3
	13
	9
	{1,2,3}

	50
	25
	5
	25
	16
	{1,2,3,5}

	75
	38
	8
	38
	24
	{1,2,3,4,5,6,7,8}

	110
	55
	11
	55
	35
	{1,2,3,4,5,6,7,8,9,11}


4 Summary
We propose the following:

1. For "Node-B configured subbands" type of feedback on PUSCH, 
· use k=5 contiguous PRBs in a CQI subband
2. For "UE selected subbands" type of feedback:

· use k=2 contiguous PRBs in a CQI subband.
· use the set of allowed values of M as given by the procedure in Section 2.

· adopt the label compression algorithm in [2].
Appendix

Denote the set of allowed values of m by M and the number of CQI-subbands by
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2. for 
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(if the number of bits B allows, add 
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 to the set of allowed values)
References
[1] R1-074501, "Summary of CQI Ad Hoc", Ad Hoc chairman, RAN1 meeting #50bis, Shanghai, China, October 8-12, 2007.
[2] R1-074234, "Optimal bitmap compression for CQI feedback", Huawei, RAN1 meeting #50bis, Shanghai, China, October 8-12, 2007.
[3] R1-073945, “Adaptive Best-M Based Scheme for CQI Reporting in the LTE UL”, SHARP, RAN1 meeting #50bis, Shanghai, China, October 8-12, 2007.

[4] R1-061819, “Overhead reduction of UL CQI signalling for E-UTRA DL”, Huawei, RAN1 LTE Ad Hoc meeting, Cannes, France, June 2006.



























































































































_1254658537.unknown

_1254660030.unknown

_1254660541.unknown

_1254661596.unknown

_1254662574.unknown

_1254660365.unknown

_1254660385.unknown

_1254660333.unknown

_1254659822.unknown

_1254659855.unknown

_1254658571.unknown

_1254293371.unknown

_1254658288.unknown

_1254215093.unknown

_1254293353.unknown

_1254214951.unknown

_1254214963.unknown

_1254210552.unknown

_1254214941.unknown

_1254210536.unknown

