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1
Introduction
In previous RAN4 meetings some problems with the current RRM measurement model that only uses the center 6 RBs were raised [1],[2] and several ways to mitigate these problems were proposed.  A WF was proposed in [3] but was not agreed because of some concerns raised by some companies. However, companies were asked to analyze the feasibility of the test proposed in the WF.
In this contribution we present a brief analysis of the parameters to be used in the proposed test. 
2
Discussion
2.1 General considerations
The issue of enhancing RSRQ measurements by mandating a larger measurement BW has been discussed in several meetings and a few proposals have been made. In [3] a WF was proposed in which 1 bit signaling is used to instruct the UE to switch between narrowband (6RBs) and wideband measurements. A test to check whether the UE meets the measurement accuracy requirement based on the deployment scenario identified in [1],[2] was also proposed. In this paper we analyze this test and the parameters needed to ensure a meaningful test.

The test setup proposed in [3] is illustrated in Fig.1 with a few modifications. Io levels were replaced with 2 separate Noc levels and the serving cell(cell to be measured) RSRP. These signal levels are the ones that are set in the test and Io levels can be derived from them. We concentrate our analysis on having lower input levels(Noc2) on the center 6RBs since this is the default measurement bandwidth in previous releases and this will maximize the difference between center RSRQ and wideband RSRQ)
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Figure 1. Wideband RSRQ Test Setup
In order to have a meaningful test the following condition has to be met:
· Difference between RSRQ center(RSRQc) and wideband RSRQ(RSRQw) has to be higher than measurement accuracy tolerance defined in [4]: (2.5 dB for RSRP Es/Iot >=-3dB and (3.5 for RSRP Es/Iot>=-6dB
Currently there are 3 tests defined to check for the RSRQ accuracy, 2 of which are defined close to the boundaries where the accuracy requirement change, Es/Noc=-2.9dB and Es/Noc=-4dB respectively. 
We believe that it should be further discussed whether the new wideband RSRQ test cases can replace the Rel.8 RSRQ tests and whether 1 or 2 cells are needed in the test. In our analysis we consider both cases.

2.2 Parameter analysis

In this section we analyze the possible combinations of RSRP, Noc1 and Noc2 that satisfy the above condition. We assume a channel BW of 50RBs with Noc2 present in the center 6RBs. 
2.2.1 One cell test

We first analyze how the difference between RSRQc and RSRQw varies with Es/Noc1. This is shown in Figure 2 for Noc1-Noc2=10dB. As can be seen the difference becomes smaller as Es/Noc1 increases. Considering the condition from section 2.1 and the tests that are already defined the analysis will focus on Es/Noc=-2.9dB and Es/Noc=-4dB.
[image: image2.png]RSRQ difference between center and wideband, Noc1-Noc2=10 dB
6

~

RSRQ difference [dB]
~ ©

0 L L L
-10 -5 0 5 10 15

Ee/Nard TART




Figure 2 RSRQ Difference for Noc1-Noc2=10dB
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        Fig. 3 RSRQ Difference for Es/Noc1=-4dB                                Fig. 4 RSRQ Difference for Es/Noc1=-2.9dB
Fig. 3 and Fig.4 show the dependence between RSRQ and X(Noc1-Noc2) for different values of Es/Noc1. In order for the RSRQ difference to be higher than the tolerance X has to be higher than 8dB for both cases.
2.2.2 Two cell test

Based on the analysis in Section 2.2.1 for the two cell test we also focus the analysis on Es/Noc=-2.9dB and Es/Noc=-4dB. The 2 cells have the same RSRP, hence, the RSRP Es/Iot is -4.7dB and -5.76dB respectively.
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Fig. 4 RSRQ Difference for Es/Noc1=-4dB                                Fig. 5 RSRQ Difference for Es/Noc1=-2.9dB

Fig. 4 and Fig.5 show the dependence between RSRQ and X(Noc1-Noc2) for different values of Es/Noc1. From both figures it can be seen that the RSRQ difference is smaller than 3.5dB even for X=20dB. For the case of Es/Noc=-4dB, the RSRQ difference is quite close to the accuracy requirement of 3.5dB. It should be further analyzed whether such a test is feasible with an RSRQ difference of about 3dB or smaller.

2.3 Test case

If RAN4 decides to define a test based on the proposal in [3] several aspects should be discussed further:
· Whether the test could replace the Rel.8 RSRQ test such that the total number of tests is not increased

· The parameters to be used in the test including the number of cells
· The absolute levels to be used in the test

For the relative signal levels we believe the following proposal could be a starting point for the discussion:

· Es/Noc=-4dB and -2.9dB, Noc1-Noc2=10dB.

In this paper we only showed relative signal levels and did not touch upon the absolute signal levels to be used. One option would be to use the lowest levels in current tests for Noc2 and scale everything based on this. Input from TE vendors on what signal levels and dynamic ranges are feasible would also be very useful.

Based on the simulation results it seems rather difficult to design a good test with 2 cells so this aspect needs further consideration.
3 
Conclusions

In this paper we discussed several aspect of the wideband RSRQ test proposed in [3] in the last meeting. We analysed some sets of parameters and found that it might be difficult to design a test with 2 number of cells for low RSRP SINR values.
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