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The problem with narrow RSRQ measurement bandwidth in particular network deployment scenarios was first addressed at the RAN4#60 meeting [1]. At the RAN4#63 we had contributions where we showed that one may do off-centre narrow-band measurements as an alternative to increase the measurement bandwidth [2], [3]. Other companies also provided results but with increased measurement bandwidth. A way forward was agreed [4], and at RAN4#63AH we provided a proposal on network-triggers for both idle mode and connected mode scenarios [7]. At the RAN4#64 meeting the following proposal was supported by several companies but was not formally approved:
· The network signals using 1 bit per carrier frequency whether the UE has to do RSRQ measurements over wider bandwidth. This applies to all RRC states: idle, URA/CELL_PCH, connected states. Moreover it applies to intra-frequency, inter-frequency and inter-RAT carriers.
· The maximum allowed measurement BW for RSRQ is signalled using the existing AllowedMeasBandwidth IE [5][6]. The actual bandwidth used for the RSRQ measurement is up to the UE implementation.
· Existing requirements on measurement accuracy are to be fulfilled, i.e. no new requirements are introduced. However a side condition on signal levels around and outside the central subcarriers, respectively, for the measurement accuracy requirement to apply, is introduced. 
· The new signalling and the requirements for wideband RSRQ are to be introduced in Release 11.
Moreover the general structure of how to test that the UE is measuring outside the central 6 RBs when indicated by the network to do so, was proposed. Interested companies were requested to provide parameter values for the test case at the RAN4#64bis meeting. We provided input in [10], and contributions on the topic were filed also by other companies, e.g. [11] and [12]. However, there was some discussion on requirements and testing aspects in the last meeting but there was no consensus in RAN4. The summary of the discussion and proposals is as follows:
· The gap is to be 6 RBs wide and modelled scenario is 20 MHz/10+10 MHz.
· Ês/Iot > -3 dB at lowest in order to allow the least tolerance on measured quantities.
· Difference in interference level between central 6 RBs and those outside shall be 20 dB.
· Measurements on inter-frequency neighbour cells so serving cell reception during testing can be done in favourable RSRQ conditions.
The aim is to assure that the difference between narrowband and wideband RSRQ is as big as possible so the test case with reasonably probability can detect a faulty UE implementation that does not use wideband measurements when requested to do so.  

In this contribution we update [10] with values agreed in the offline discussions. 
Testing of RSRQ Measurements over Wider Bandwidth
When it is indicated by the network to the UE that it shall carry out wideband RSRQ measurements, the UE may carry out the measurements over parts of or over the full signalled allowed measurement bandwidth. How the measurements are carried out is up to the UE implementation as long as it accurately reflects the RSRQ over the allowed measurement bandwidth. 

[bookmark: _Ref336844217]Figure 1: Frequency characteristics of received signal and interference.

In a test scenario the interference may be modeled as having a lower level around the central subcarriers and a higher level outside those, Figure 1. The lower interference level here corresponds to guard band between the two UTRAN or E-UTRAN cells that are overlapping the E-UTRAN cell to be measured.
The following assumptions are made regarding the E-UTRAN cell to be measured:
· The cell is fully loaded and no boosting is used, hence Ês is constant across the DL system bandwidth.
· Allowed measurement bandwidth is M resource blocks.
· Within the central N<M resource blocks, the interference experienced due to neighbour cells etc is: Iot2
· Outside the central N<M resource blocks, the interference experienced due to neighbour cells etc is: Iot1
The RSRQ values as would be measured over the central 6 resource blocks by a legacy UE without support for wideband RSRQ is referred to as Reference RSRQ value and can be expressed as

As a contrast, the wideband RSRQ as measured over the full allowed measurement bandwidth of M resource blocks can be expressed as

This value represents what ideally shall be reported by the UE. The difference between the two RSRQ values can be expressed as  

For the testing we propose the following values to be used:
· N = 6
· M = 50 (20 MHz DL system bandwidth, but only have to do wideband measurements over central 10 MHz)
· Ês/Iot1 = -3 dB
· Ês/Iot2 = 17 dB
The parameter values for M and N are mainly based on 10+10 MHz E-UTRA cells overlapping a 20 MHz E-UTRA cell. Ês/Iot2 represents the signal conditions in the guard band between the two overlapping cells, and Ês/Iot1 the signal conditions outside the guard band. The latter has been selected such that the absolute accuracy requirement to fulfill is ±2.5 dB [9]. For the given parameter values, the parameter Y becomes Y=4.32 dB.
Proposal 1: For testing it is proposed to use the following parameters: N=6 resource blocks, Allowed Measurement Bandwidth M=50 resource blocks, Ês/Iot1 = -3 dB (outside central N resource blocks) and Ês/Iot2 = 17 dB (inside central N resource blocks). With those parameter values the absolute RSRQ accuracy to fulfill is ±2.5 dB while at the same time Y becomes 4.32 dB, i.e. clearly outside the tolerance and hence provides a reasonable testability.
Moreover, in [8] it is further proposed that an additional side condition shall be added:

The difference in received signal and interference can be expressed as 

If there is no interference at all over the central N resource blocks, Ês/Iot2 will be infinite. Moreover, the accuracy requirements only apply provided that Ês/Iot1 > -6 dB. Using those extreme values in aforementioned expression leads to Io1-Io2=4.68 dB. Hence it is proposed that X=4.68 dB is used in the side condition.
Proposal 2: The measurement accuracy requirements shall be applicable when 0 ≤ Io1-Io2≤4.68 dB.
Summary of Proposals
The following proposals have been made:
Proposal 1: For testing it is proposed to use the following parameters: N=6 resource blocks, Allowed Measurement Bandwidth M=50 resource blocks, Ês/Iot1 = -3 dB (outside central N resource blocks) and Ês/Iot2 = 17 dB (inside central N resource blocks). With those parameter values the absolute RSRQ accuracy to fulfill is ±2.5 dB while at the same time Y becomes 4.32 dB, i.e. clearly outside the tolerance and hence provides a reasonable testability.
Proposal 2: The measurement accuracy requirements shall be applicable when 0 ≤ Io1-Io2≤4.68 dB.
Conclusions
We have presented an updated analysis of parameter values to use for testing of wideband RSRQ measurements, as requested in [8]. The updates concern the Ês/Iot levels which were changed from -2 and 18 dB to -3 and 17 dB, for outside and inside the central 6 RBs, respectively.
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