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1 Introduction

In previous discussions, many companies showed their solutions for improving RSRQ measurement.  Totally two kinds of methods were proposed, they are TDM method and NW trigger wider -bandwidth measurement method.
In this contribution, we analyse these methods and then give our proposal.
2 Discussion
2.1 Improving RSRQ measurement solutions

1, TDM method
The main idea of TDM method [2][3] is to measure RSRQ over wide bandwidth in TDM manner and average the off-centre narrow-band measured samples s in a sliding window of time. Its sample rate can be kept same as Rel-8 legacy UE which measure 6RB as mandatory measurement bandwidth. It was propagated with the benefits of power consumption as well as hardware complexity issue (small FFT, NB tracking and channel estimation). However, [5] pointed out in that the benefit of power consumption is not as much as expected.
2, NW Trigger wider band measurement method
The main idea of NW Trigger wider band measurement method is UE keeps on using NW measurement until network indicate it changing its measurement to a wider one. This method gives trade-off between power consumption and measurement accuracy; moreover operator is able to control this activity. 

Hereby, we should clarify our understanding of this method as follow:

Firstly, according to RAN2 specification, the NW's function is E-UTRAN provides the measurement configuration applicable for a UE in RRC_CONNECTED by means of dedicated signaling, i.e. using the RRCConnectionReconfiguration message. (For idle mode, no measurement configuration for a specific UE at all).  And UE automatically performs measurement according to "S-measure". 
Secondly, also according to RAN2 specification, NW is able to configure UE’s measurement through 2 possible ways: 
· Signaling in SIB for IDLE mode 
· Signaling in RRCConnectionReconfiguration message for RRC_CONNECTED mode. 
We think the above mechanism basically also applied for NW Trigger wider band measurement. 
Based on the above understanding, we think it is more proper to define the NW Trigger wider band measurement method as: 
NW configures UE by signaling, so that UE could be aware of performing RSRQ wider bandwidth measurement.
And more, we think the detail signalling design is in the scope of RAN2, RAN4 should send LS out to RAN2 in order to inform the state and ask RAN2 continue this work.

Hereby we provide some simulations results comparing the performance of TDM method and NW Trigger wider band measurement method in figure1. It is set the same sample rate (5samples per 200measurement period) for two methods, and assumed the wider band measurement (BW=25RB) always be valid, and 50RBs measurement bandwidth line can be seen as reference, other simulation parameters are same as [10]. The results show that both methods can improve the performance compared to narrow band measurement (BW=6RB), however 25RBs line is observed to be less fluctuated and closer to the reference line than that of TDM line.
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Fig1.
Based on simulation results we concludes that, the NW Trigger wider band measurement method achieves better performance than TDM method if the measurement bandwidth is configured enough large. 
2.2 Measurement Bandwidth

We think there are three candidates of Measurement Bandwidth for NW Trigger wider band measurement method.
1. Introduction of a new IE “minMeasbandwidth”, UE should perform wider band measurement in the range of BW=[minMeasbandwidth,  allowedMeasbandwidth]

2. Reused the exist IE allowedMeasbandwidth, UE should perform wider band measurement on the BW= allowedMeasbandwidth
3. Define a fixed wide bandwidth (> 6RB) in specification, when NW signal the UE to perform wider band bandwidth measurement then UE should perform measurement on BW= this fixed bandwidth.
As mentioned above, the size of measurement bandwidth has impact on performance of NW Trigger method. The following simulation results consolidate our understanding in the performance of RLF metric.
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Fig2.
Generally speaking, the bigger measurement bandwidth brings better performance and more power consumption as well. We think option3 can not make a reasonable trade-off between performance and power consumptions for all scenarios. 

So we support option1 or option2, the common point of both is: the measurement bandwidth is signalled by NW. From our view, the final decision between them shall be made in RAN2.
3 Conclusion
In this paper we provide our views on how to improve RSRQ measurement. We compare the performance of TDM method and NW Trigger wider band measurement method by simulation, based on the simulation results and considering the implementation complexity, we prefer to use NW Trigger wider band measurement method as improving RSRQ measurement method. 
Regarding the measurement bandwidth, we think the bandwidth should be signalled by NW, and the details of how to signal BW should be discussed in RAN2. 

We have the following suggestion:

Proposal1:  It is necessary to introduce a new NW signalling IE in order to inform UE about performing RSRQ wider bandwidth measurement, and the wider bandwidth should also be signalled by NW.
Proposal2: RAN4 should send LS to RAN2 and ask her for completing the above signalling design. 
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