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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. In [1],[2] the scenario where the problem was seen was presented in detail and it was proposed to mandate wide band measurements for the serving cell. A WF to further study this issue was approved during the last meeting in [3]. 

In this contribution we present a brief analysis of the proposal to use wideband measurements for the serving cell and propose some enhancements to the measurements that could mitigate the problem raised in [1]. 
2
Discussion
In [1] a deployment scenario with an LTE wideband(10MHz) cell that overlaps 2 neighbor cells with narrower bandwidths(WCDMA or LTE 5MHz) is presented(also depicted in Fig. 1). In this case, a UE that uses the center 6 RBs to perform measurements(black arrow) on the wideband LTE channel will measure the gap between the narrower channels and overestimate the actual quality of the channel. If the UE were to measure in another part of the channel(e.g. green arrow) it would obtain a different result that would be the actual signal quality in most of the bandwidth. 
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Figure 1. Deployment scenario with a wideband LTE channel overlappin 2 narrower channels
It should be noted that the problem of having different interference in different parts of the channel bandwidth could also appear if a strong interferer is present in the channel adjacent to the wideband channel. In this scenario, the interference would be a slope decreasing in intensity from 1 edge of the channel to the other. The measurements performed only in the center 6 RBs would also provide different values than the actual interference.
To solve this problem of inaccurate channel quality measurement, it was proposed in [2] to mandate wideband measurements for the serving cell. This method would help in obtaining a more accurate measurement of the serving cell, however, it still presents some problems. Because the wideband measurement is only performed on the serving cell, it can only be used to trigger other measurements, it cannot be used to automatically find a better suited cell. Also, it cannot prevent the UE from reporting/choosing  a cell which has this problem. In this case the UE would reselect/hand off to a cell, realize the channel quality is actually worse than previously measured and then trigger another search for a cell. This process would lead to possible ping-pongs that negatively affect network performance and user experience.
One option to further mitigate this problem would be to mandate wideband measurements on neighbor cells also. This would lead to fair comparisons between cells and better hand off/reselection decisions, however, the power consumption price is very high. Furthermore, the UE does not know the channel bandwidth of neighbor cells so this information would have to be provided or the UE would have to read the MIB also.
In [3], a proposal to define only accuracy requirements for wideband measurements and leave the details up to UE implementation was made. The UE could still use only 6RBs for measurements but would sample different subbands at different times and obtain an average of the signal quality over the entire bandwidth. These measurements could also apply to neighbor cells, not only the serving cell. If the baseline use of only 6RBs for measurements is kept, the power consumption impact would be minimal. The caveats of this proposal are that the measurement implementation is will depend very much on the way the test is defined and it lacks flexibility.

In order to solve the mesurement problem, we believe a more flexible way of performing measurements would be very useful. The measurements would still be performed on a 6RB bandwidth, however, the network could signal the UE where inside the channel bandwidth to perform the measurements. For example,in Fig.1, the eNB could signal the UE to perform measurements on the green subband(the network could signal an offset relative to the carrier frequency) instead of in the center. This mechanism would allow for flexible measurements and the eNB could obtain the exact information it needs. If a wideband measurement is needed, the network could signal the UE to average over multiple samples obtained from different subbands. Furthermore, the UE could send separate reports for different subbands or subbands combinations.
It should be noted that the proposed method could also be used for inter-frequency measurements. For the scenario depicted in Fig.1 the eNB would signal the UE to perform measurements in the green subband and an accurate measurement of the interference level would be obtained. This would help minimize useless hand off or ping-pongs caused by inacurate channel quality measurements.  
The proposed measurement mechanism overcomes problems caused by uneven interference present inside the channel bandwidth, offers network control over the measurements with no impact on power consumption.
3 
Conclusions

In this paper we briefly analyzed the issue of narrow band measurements and the proposal of mandating wideband measurements for the serving cell. We propose a measurement mechanism that solves the problem raised in [1], enables measurement flexibility and lets the network control how the measurements are performed by the UE. Furthermore, the proposed method can be used for both intra-frequency and inter-frequency measurements.
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