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1 Introduction
The current 3GPP agreement for single codeword CQI reporting specifies that the CQI table is specified in terms of TBS and MS for 
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 PRBs.  The CQI report is however, specified for a sub-band consisting of 
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 contiguous PRBs [1].  This implies that for the UE to report a particular CQI index, it needs to scale the sub-band size, 
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 to 
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.
In this contribution, we present simulation results with simple sub-band size scaling mechanism, discuss the issues that arise and come up with proposal to solve the issues.
2 CQI Table Scaling
From RAN1#50bis, it was agreed that a CQI table consisting of TBS and MS based on 
[image: image5.wmf]n

 PRBs would be used.  Furthermore, the CQI report is specific to a sub-band size set by the eNB where the sub-band size consists of 
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 contiguous PRBs.
As no other restrictions were placed, the current agreements require some sort of mapping between the two values 
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 and 
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.  Theoretically, this is certainly possible, but in practice, the CQI table is typically generated with a target BLER of 10% in the AWGN channel.  

With this in mind, link level simulations were conducted for a 1Tx-1Rx system with the following steps:

· A CQI table was generated with 
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 by obtaining a TBS and MS that provided a BLER of approximately 10% in AWGN for SNR points ranging from [-5, 20dB].
· Three CQI indices were chosen from the CQI table (one for each modulation scheme) where each index corresponded to one particular SNR value.

· The TBS for 
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 was calculated using two methods:
1. Linear TBS scaling: For each sub-band size 
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 considered, given a CQI index, the 
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 was obtained by linearly scaling the 
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 using the formula:
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Equation 2‑1
· where 
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 is the TBS value taken from the CQI table.
2. Constant coding rate: For each sub-band size 
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 considered, the TBS was obtained by maintaining the same coding rate as the CQI table when 
[image: image17.wmf]10

=

n

.
· Using the scaled TBS and SNR value corresponding to the CQI index, the BLER was obtained in an AWGN channel.

The results for scaling method 1 (linear scaling) and 2 (constant coding rate) are shown in Figure 2‑1 and Figure 2‑2 respectively.
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Figure 2‑1:  BLER for varying sub-band sizes based on TBS obtained by linearly scaling the CQI table.
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Figure 2‑2:  BLER for varying sub-band sizes based on maintaining a constant coding rate
Key points:
1. For both scaling methods, fluctuations in the BLER requirement can vary considerably.  This makes development and testing efforts considerably more complicated if stringent 10% BLER target has to be fulfilled for every CQI reported.
2. With the linearly scaled CQI table (Figure 2‑1), the BLER for 
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 is greater 10% while the BLER for 
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 is less than 10%.  This trend suggests that if the value of 
[image: image22.wmf]n

 is chosen to be 1, using a linear scaling of the table may result in an overly conservative CQI report. Other non-linear scaling may be used but it is unclear what they are.
3 Proposal

Based on these results, we propose to consider how the CQI tables are to be generated in conjunction with ongoing CQI discussions.  
As a starting point, we propose the following:

1. A CQI table for a sub-band size 
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 consists of three columns:  [Index, TBS, MS]

2. Limit the number of sub-band sizes to e.g. 6 values for all system bandwidths i.e. there will be 6 CQI tables.  As a baseline, use 
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 and one more value which can be 
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 to be selected or may be system bandwidth dependent.  Note that the set values of 
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 chosen above minimises the testing effort since wideband CQI table for small system BW can be also used in larger system bandwidths as a sub-band size.
3. To obtain the CQI table for specification use the following step: given a value 
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, generate a set of TBS and MS that provides a BLER of approximately 
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 (where the value of 
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 is TBD) in AWGN with SNR grid 
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 of approximately 1dB (i.e. actual SNR point can be within 
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