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1.
Introduction

Wideband RSRQ and related test parameters have been discussed in the last several of meetings. At RAN4#65, some progress has been made and a related WF is agreed in [1], and summarized as 
· The following parameters are agreed for wider bandwidth RSRQ requirements and testing
· N = 6 RBs
· AllowedmeasBW = 50 RBs
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Where “reference RSRQ” is over 6 RBs and set by test equipment
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· Requirements for 50 RBs
· UE is required to perform wider bandwidth RSRQ measurements upon receiving explicit indication from network provided following conditions are met:
· Existing RSRQ conditions in section 9.1.5 in 36.133 and 
· 0 ≤ Io1-Io2 ≤ X
· Interested companies are requested the following by RAN4#66 meeting 
· Test scenarios and Number of test cases
· Parameters X, Y and Io1 for each test case
In this paper, the test parameters are proposed based on the analysis and simulations. The criteria of the parameters selection are simply defined to make sure the corresponding tests decisive and reliable. 
2.
Analysis of test case
By assuming Io have constant EPRE across the whole bandwidth, the wideband RSRQ and conventional narrow band RSRQ can be represented when [image: image3.png]Nz=6
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 should be no less than [image: image9.png]RSRQ,,
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.
It has been pointed out in [] that a 5dB and 7dB different between [image: image13.png]RSRQ,
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, respectively, are desired to make a decisive and reliable test result. To re-use the existing RSRQ accuracy requirement, it is reasonable to assume [image: image21.png]
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. Mathematically, the difference between  [image: image25.png]RSRQ,
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 , given by
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 is normalized to one, [image: image36.png]


 is given by
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In case [image: image39.png]
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 is given by
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 can become even smaller, given the selected M, N and [image: image50.png]


. Generally, it is observed that
Observation 1: 
It is impossible to achieve a big enough gap between [image: image52.png]RSRQy
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, regardless how M, N and [image: image56.png]


 are selected. 
However, it is essential of the defined wideband RSRQ test cases that the narrowband RSRQ cannot satisfy the requirement. Otherwise, such a test can be unreliable and less meaningful.
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Figure 2: [image: image59.png]


  with various N, M and Iot2 combinations when Es/Iot1=-3dB
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Figure 3: [image: image62.png]


 with various N, M and Iot2 combinations when Es/Iot1=-6dB
To guarantee a large enough[image: image64.png]
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, it is proposed that the constant EPRE requirement on Io should be relaxed. More specifically, it is proposed to introduce some zero-power RE in target cell. As the introduced zero-power REs have no impact on [image: image70.png]


, it is reasonable to assume the existing requirement can be reused. As a result, [image: image72.png]RSRQ,
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 are given as
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where G denotes the number of non-zero-power REs per every 12 RE in one RB. By assuming [image: image81.png]
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, M=200, N=6, figure 4 and 5 depict the relation between [image: image85.png]
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Figure 4:[image: image90.png]


  with various values of G when Es/Iot1=-3dB, N=6, M=50
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Figure 5: [image: image93.png]


  with various values of G when Es/Iot1=-6dB, N=6, M=200
It is noted that when only CRS of antenna port 0 and 1 are transmitted and all other RE are set with zero power, G equals to 4. 

Based on the simulations and analysis, two test cases with different interference level are suggested and the corresponding test parameters are proposed as
Proposal 1:

· Test case 1:
· N=6, M=50, 
· Victim cell: only CRS of antenna port 0 and 1 are transmitted and all other RE are set with zero power

· Interference cell(s): constant EPRE with Es/Iot1=-3dB, Es/Iot2=5dB
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: The same bands and the same Io conditions for each band defined in Table 9.1.5.1-1 in 36.133
· Test case 2: 
· N=6, M=50
· Victim cell: only CRS of antenna port 0 and 1 are transmitted and all other RE are set with zero power

· Interference cell(s): constant EPRE with Es/Iot1=-6dB, Es/Iot2=4dB
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: The same bands and the same Io conditions for each band defined in Table 9.1.5.1-1 in 36.133
3. Conclusions and recommendations

In order to make the wideband RSRQ testing decisive and reliable, it is essential and desirable to make sure a 5dB and 7dB gap between [image: image107.png]RSRQ,
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, respectively. However, under the assumption defined in 36.133, it is observed that
· It is impossible to achieve a big enough gap between [image: image115.png]RSRQy
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, regardless how M, N and [image: image119.png]


 are selected. 

We, therefore, propose to relax the constant requirement on EPRE of Io to ensure a big enough [image: image121.png]


.  Based on the analysis and simulations, in order to reuse the existing RSRQ accuracy requirements, the test parameters for wideband RSRQ are proposed as
· Test case 1:

· N=6, M=50, 

· Victim cell: only CRS of antenna port 0 and 1 are transmitted and all other RE are set with zero power

· Interference cell(s): constant EPRE with Es/Iot1=-3dB, Es/Iot2=5dB
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: The same bands and the same Io conditions for each band defined in Table 9.1.5.1-1 in 36.133
· Test case 2: 

· N=6, M=50

· Victim cell: only CRS of antenna port 0 and 1 are transmitted and all other RE are set with zero power

· Interference cell(s): constant EPRE with Es/Iot1=-6dB, Es/Iot2=4dB
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: The same bands and the same Io conditions for each band defined in Table 9.1.5.1-1 in 36.133
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