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1 Introduction

There has been discussion during RAN1 51bis, partly captured in [1], about the configuration of set S and the restrictions that this set should impose. We have already given some indication why we think that a too small number of subbands within set S would not show a benefit for the reporting [2]. While there has been lively discussion, there has been little progress so far.

This contribution proposes to define some settings that set S should represent and also the influence on the format and reported quantities.

2 Discussion

2.1 Formats generated by set S

As was discussed in RAN1 51bis in Seville, it is generally preferred that a definition of set S should not increase the number of available formats significantly. Since LTE should be operable over a wide number of bandwidths, and certain aspects of CQI reporting parameters such as subband size are already linked to the number of PRBs in the system, we think that regardless of the actual system bandwidth, a UE could be able to report CQI using a format that is defined for any bandwidth in principle. In other words, if a UE operates in a cell spanning 75 PRB (=15 MHz), the supportable formats could be any of the formats that are applicable to a cell spanning up to 75 PRB.

Nevertheless, some categorization of cell bandwidths has already occured in LTE, and we prefer to define just a single format for each of the categories. This has a merit to reduce the test combination with the bandwidth.

From a format point of view, the simplest case is the wideband case. Since the bitwidth of the CQI value reported is  independent of the bandwidth, this generates only one format.
For the higher-layer configured subbands reporting, the number of bits required could vary with the number of subbands within set S, each of which could generate a new format. To avoid this, we propose that the format used for reporting is defined as per Table 1.

Table 1. Supported number of subbands within set S for higher-layer configured CQI reports
	Number of PRB in the system bandwidth (
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	Subband size (k)
	Number of subbands contained in S

	6-7
	N/A
	N/A

	8-10
	4
	3

	11-26
	4
	3, 7

	27-63
	6
	3, 7, 11

	64-110
	8
	3, 7, 11, 14


In this way, it can be noted that for the case of a 27-63 PRB cell, a report can comprise either 18(=6x3), 42(=6x7), or 66(=6x11) PRBs. Likewise for 64-110 PRB in the cell, the report can comprise either 24, 56, 88, or 112 PRB. Consequently for all system bandwidths set S could represent any of {12, 18, 24, 28, 42, 56, 66, 88, 112} PRB. If the chosen value of set S is higher than the actual number of PRBs in the cell, then the interpretation should be to report for all PRBs in the cell.
In order to make the format discussion independent on the number of subbands, we propose to define the following:

· For higher-layer configured subband reporting, the number of subbands for which differential CQI values are reported is the smallest number from Table 2 that is greater or equal to the number of subbands contained in set S.

· Set S can be defined to contain the following number of PRBs: {12, 18, 24, 28, 42, 56, 66, 88, 112} PRB.

· The full system bandwidth could be an extra defined element of set S, or it could be implicitly defined by any of the above values that is greater or equal to the number of PRBs in the system bandwidth.

Table 2. Supported number of differential values within a higher-layer configured CQI report
	Number of PRB in the system bandwidth (
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	Number of subbands to be reported in the higher-layer configured CQI report

	6-7
	N/A

	8-10
	3

	11-26
	3, 7

	27-63
	3, 7, 11

	64-110
	3, 7, 11, 14


2.2 Reported quantities and set S

According to the current working assumption, set S is applied to each of the reported values unless explicitly stated otherwise.

In [3], we have proposed that the a wideband CQI information that is always obtained over the system bandwidth will have benefits particularly when link adaptation / power control of the PDCCH is concerned. Particularly for the aperiodic CQI reports, concerns have been raised that the differential representation of subband CQIs against a subset-S-wideband value would have benefits to reduce the dynamics of the differential value.

In our opinion, since we have agreed on a 4 bit CQI table with a 2 bit differential representation, the granularity of a single CQI index in terms of dB is anyway rather coarse, so we don’t see a significant degradation if the subband CQI is determined against the system bandwidth wideband CQI instead of the set S wideband CQI, unless the set S defines only a very small number of subbands compared to the system bandwidth.

Additionally, it appears superfluous to report a set S wideband CQI in addition to a system bandwidth wideband CQI, because the former can be constructed from the reported subband CQIs

Consequently, we propose the following definitions:

· For a wideband-only CQI report, the wideband CQI reported represents the system bandwidth.

· For a higher-layer configured subband CQI report, the wideband CQI reported represents the system bandwidth. The subbands for which a differential value are reported are taken exclusively from subbands within set S. The differential CQI values refer to the wideband CQI.

· For a UE-selected subband report, the wideband CQI reported represents the system bandwidth. The set of subbands from which the best M subbands are selected are exclusively within set S. The differential CQI value that is reported for the selected subbands refers to the wideband CQI.

3 Proposal

· For higher-layer configured subband reporting, the number of subbands for which differential CQI values are reported is the smallest number from {3, 7, 11, 14} that is greater or equal to the number of subbands contained in set S.

· Set S can be defined to contain the following number of PRBs: {12, 18, 24, 28, 42, 56, 66, 88, 112} PRB.
· The full system bandwidth could be an extra defined element of set S, or it could be implicitly defined by any of the above values that is greater or equal to the number of PRBs in the system bandwidth.
· For a wideband-only CQI report, the wideband CQI reported represents the system bandwidth.

· For a higher-layer configured subband CQI report, the wideband CQI reported represents the system bandwidth. The subbands for which a differential value are reported are taken exclusively from subbands within set S. The differential CQI values refer to the wideband CQI.

· For a UE-selected subband report, the wideband CQI reported represents the system bandwidth. The set of subbands from which the best M subbands are selected are exclusively within set S. The differential CQI value that is reported for the selected subbands refers to the wideband CQI.
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