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1 Introduction

The details of periodic CQI/PMI/RI reporting using PUCCH are given in [1]. In the RAN1 #52bis meeting, [2] pointed out some ambiguities regarding which bandwidth parts should contain which number of subbands and proposed a text change. The corresponding CR [3] was also agreed in RAN1 #52bis meeting. While the definition now appears to be free of this ambiguity, the bandwidth parts appear to be unnecessarily non-uniform in size. Here we suggest more uniformly sized bandwidth parts.
This is an updated tdoc from R1-081757.

2 Uniformity of bandwidth part in definition
In [2] it is proposed that if subbands are ordered according to increasing frequency, then the corresponding order of the subband sizes is non-increasing. Furthermore, if the bandwidth parts are ordered according to increasing frequency then the corresponding order of the bandwidth part sizes 
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is non-increasing.
As an example let us consider the case of 
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RBs and use [1] and [2] to divide this into subbands and bandwidth parts. 
Firstly, the number of subbands is given by 
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, of which 9 subbands have size 8 and one subband has size 3. The smallest subband appears at the highest frequency.

A total of 
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 bandwidth parts span this bandwidth, where each bandwidth part has either 
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 subbands. The 10 subbands therefore must be split as 3 + 3 + 2 + 2 into the four bandwidth parts. This corresponds to bandwidth part sizes of 24 + 24 + 16 + 11 RBs in order of increasing frequency. 

It is mentioned in [2] that the reason for having the smallest subband within the smallest bandwidth part, is for the advent that this smallest subband is the best within the bandwidth part. In this case the information about that bandwidth part is viewed as being somewhat degraded and therefore, it is appropriate to keep that bandwidth part small. However, if this information is seen as degraded, then it may be more appropriate for the UE to report instead one of the full-sized subbands in that bandwidth part. 
Here we suggest that the alternative bandwidth part sizes of 16 + 16 + 24 + 19 RBs may be more appropriate. Two bandwidth parts now differ in size by at most one subband of typical size (8 RBs in the case of 
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RBs), and the chance that the smallest subband is reported as the best subband is reduced, by virtue of it being contained within a bandwidth part with more subbands. 
3 Proposed change

In order to obtain more uniform bandwidth part sizes, if the bandwidth parts are ordered according to increasing frequency, we propose to have the corresponding order of 
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 non-decreasing. Examples for the cases of 
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(corresponding to system bandwidths 3,5,10,15,20 MHz) are illustrated in Figure 1. Here subbands of a bandwidth part are shown in different colours.
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Figure 1 – Recommended bandwidth part sizes for differing system bandwidth configurations
4 Text Proposal

7.2.2
Periodic CQI/PMI/RI Reporting using PUCCH

A UE is semi-statically configured by higher layers to periodically feed back different CQI, PMI, and RI on the PUCCH using the reporting modes given in Table 7.2.2-1 and described below.   

For the UE-selected subband CQI, a CQI report in a certain subframe describes the channel quality in a particular part or in particular parts of the bandwidth described subsequently as bandwidth part (BP) or parts. The subbands shall be indexed in the order of increasing frequency and non-increasing sizes starting at the lowest frequency.

· There are a total of N subbands for a system bandwidth given by
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subbands are of size k. If 
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, then one of the subbands is of size
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· A bandwidth part is frequency-consecutive and consists of 
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subbands where J bandwidth parts span S or 
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 as given in Table 7.2.2-2. If 
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. If J>1, then 
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, k and J.  
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is non-decreasing with increasing frequency.
· Each bandwidth part j is scanned in sequential order according to increasing frequency as defined by the equation
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 is a counter that a UE increments after each subband report transmission for the bandwidth part.

· For UE selected subband feedback a single subband out of 
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 subbands of a bandwidth part is selected along with a corresponding L-bit label where
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Proposed definition





3 MHz: 15 RBs, 4 RBs/subband, 2 BPs





5 MHz: 25 RBs, 4 RBs/subband, 2 BPs





10 MHz: 50 RBs, 6 RBs/subband, 3 BPs





15 MHz: 75 RBs, 8 RBs/subband, 4 BPs





20 MHz: 100 RBs, 8 RBs/subband, 4 BPs
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