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1 Introduction

In RAN4 #66bis meeting, the Wideband RSRQ was discussed extensively while there are still some open issues including: 
· Whether X can be negative value and the corresponding use cases
· How to set the ideal wideband RSRQ for testing
In this paper we present our views on these two issues.
2 Discussion
2.1 Setting of X
From the very beginning of the discussion on wideband RSRQ, the primary use case is that the serving E-UTRAN cell has 10 MHz channel BW and the UTRAN neighbour cells have 5 MHz in the same frequency band as described in Fig.1.  
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Fig.1. Serving: E-UTRAN 10 MHz, Neighbors: UTRAN 5 MHz [Ref. R4-114243]
In this scenario only the E-UTRAN data is mainly scheduled on center 6 PRBs in frequency domain(around the guard band)  can lead to X be negative. However it is not very realistic that such specific scheduling will last very long time. Before any new use cases are proposed by operators, it is suggested only positive value are set on X. Based on the analysis in [2], it is proposed that
Proposal1: The measurement accuracy requirements shall be applicable when x is positive value. Whether x is set to negative value depends on the real deployment in the future release.
2.2 Ideal wideband RSRQ 
The ideal/nominal/reference wideband RSRQ is the basis on what the network can check if the reported wideband RSRQ can fulfil the measurement accuracy requirement.  In R8 this is more straight forward because the Io is even in frequency domain and the performance requirements are defined assuming measurement bandwidth is identical to typical UE implementation e.g. 6 PRB.
The things change when coming to wideband RSRQ scenario. In the previous discussions many measurement schemes were proposed for the wideband RSRQ measurement. Each scheme can lead to different ideal RSRQ value.  E.g. when the measurement bandwidth is different, with large probability the ideal wideband RSRQ is different accordingly.  It should be noted that it has already been approved in RAN4 and indicated to RAN2 that the measurement bandwidth is left to UE implementations. Thus the ideal wideband RSRQ value is dependent on the measurement bandwidth that UE used and measurement scheme. This makes the ideal wideband RSRQ uncertain and the corresponding wideband RSRQ functionality non-testable.
Given many measurement schemes [different UE implementations] and measurement bandwidth, the key for the test is to find only one ideal RSRQ with which the measured wideband RSRQ can be compared. It is proposed that the following configurations are used for ideal RSRQ calculation:
· The measurement bandwidth is 25 PRB.
· In frequency domain the measurement should be performed as illustrated in Fig.2. 
· In time domain how the UE perform measurement can be left UE implementation. 
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Fig.2 Ideal measurement bandwidth = 25 PRB
The rationale for this configuration is:

· This method determines only one ideal wideband RSRQ and enables the wideband RSRQ functionality testable

· That the measurement bandwidth is centered on the guard band reflects the typical use case for wideband RSRQ.

· The measurement bandwidth is 25 PRB is based on that is is in the middle of the possible measurement bandwidth including 15, 25, 50,75 and 100 PRBs which makes the range of measured RSRQ minus ideal RSRQ based on 25 PRB is relative small. 
To further confirm that 25 PRB is the most suitable value (baseline) to calculate ideal wideband RSRQ, the simulation results according to RE configuration2 were provided. In this simulation we investigate the maximum difference (delta RSRQ in the Figures) between the ideal RSRQ values of different measurement bandwidth compared to baseline measurement bandwidth from 25dB to 100dB as illustrated in Fig.3.
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Fig.3 Difference between ideal RSRQ when using measBW
Case1: Baseline measurement bandwidth is 25dB
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Fig.4 Delta RSRQ (Baseline measurement bandwidth is 25dB)
Case2: Baseline measurement bandwidth is 50dB
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Fig.5 Delta RSRQ (Baseline measurement bandwidth is 50dB)
Case3: Baseline measurement bandwidth is 75dB
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Fig.6 Delta RSRQ (Baseline measurement bandwidth is 75dB)
Case4: Baseline measurement bandwidth is 100dB
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Fig.7 Delta RSRQ (Baseline measurement bandwidth is 100dB)
From the simulation results in Fig.4 it can be seen that if 25 PRB is used as baseline measurement bandwidth, the maximum Delta RSRQ can be up to 0.9dB when UE is performing wideband RSRQ based on 15 PRBs (blue curve). If the measurement accuracy requirements(±3.5dB@Es/Iot = -6dB, ±2.5dB@Es/Iot = -3dB ) can be further additionally relaxed 0.9dB, then the network can check the UE reported wideband RSRQ can fulfil the measurement accuracy requirements or not.
Regarding to the simulation results in Fig,5,6,and 7, the maximum Delta RSRQ is 1.4dB, 1.6dB and 1.6dB which is larger than 25 PRB case, thus 25 PRB is selected as the baseline for ideal RSRQ calculation.
It should be noted that the measurement accuracy requirements will be further relaxed up to 0.9dB compared to R8. Due to this method makes the wideband RSRQ functionality testable it is a good tradeoff between testability and complexity.
Based on the discussion above, it is proposed
Proposal2:  It is suggested to define the ideal wideband RSRQ based on 25 PRB and the configuration follows Fig.2
3 Conclusion

In this paper we further present the views on wideband RSRQ and it is proposed that:

Proposal1: The measurement accuracy requirements shall be applicable when x is positive value. Whether x is set to negative value depends on the real deployment in the future release.
Proposal2: It is suggested to define the ideal wideband RSRQ based on 25 PRB and the configuration follows Fig.2
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