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1 Introduction

Problems caused by narrow RSRQ measurement bandwidth in particular some HetNet or CA deployment scenarios were addressed from RAN4#60 to #61 meetings. The typical scenario is illustrated in figure 1.
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Fig1. E-UTRAN as severing cell, E-UTRAN or other RAT as neighbor cells 

According to the WF [1] last meeting, 

· The RSRQ measurement outcomes with different measurement BWs are different in some co-channel scenarios. And identifying possible other scenarios is FFS.
· Concrete solutions for both the serving cell and neighbour cells measurements need to be studied, No solutions are precluded yet.
In this contribution we discuss this topic through following 3 questions.
2 Discussion
Question1: Is the current provided information about MEASUREMENT BANDWIDTH enough for UE side?
Based on current specification, the following information about measurement bandwidth is known by UE side:
· Severing cell DL bandwidth (from MIB)
· The frequency of severing cell and neighbor cells, normally UE will take these frequency points as the intra- and inter-frequency carrier bandwidths’ middle points.
· The max allowed measurement bandwidth for both intra- and inter-frequency carriers (from SIB3 SIB5)
It should be noted that IE “allowedMeasBandwidth” is an optional IE and DL bandwidth of neighbor cells is unknown at UE side. From our perspective the information listed above is already enough to support a wider measurement Bandwidth, because

For severing cell, UE can use Severing cell DL bandwidth as wider measurement bandwidth benchmark and,

For neighbor cells, UE can use “allowedMeasBandwidth” as wider measurement bandwidth benchmark and,
For inter RAT measurements, UE can use the system bandwidth of that RAT as wider measurement bandwidth benchmark, since the 3gpp RATs except LTE(such as UMTS, GSM) are all inflexible system bandwidth and it is set inside the multi-mode UE.

There was suggestion that the DL bandwidth for neighbor cells should be taken as the wider measurement bandwidth benchmark, and new relevant IEs should be introduced consequently. However in our understanding the DL bandwidth is not as appropriate as allowedMeasBandwidth, since the operator has best knowledge of network deployment and can configure “allowedMeasBandwidth” properly. Measurement on the whole DL bandwidth will cost more energy while provide less benefits
There was also suggestion [3] that another new IE called “Measurement bandwidth” is needed to be introduced to control the measurement bandwidth for neighbor cells and inter-RAT cells. However such new IE will cause the “allowedMeasBandwidth” meaningless, in this sense it is better to redefine the old IE.
Proposal 1, no additional IE is needed to be introduce for signaling UE with the wider measurement bandwidth, since the exist information DL bandwidth for severing cell and IE “allowedMeasBandwidth” for neighbor cells and system bandwidth for inter-RAT cells can be taken as wider measurement bandwidth reference.
Proposal 2, the IE allowedMeasBandwidth redefined as the Measurement Bandwidth, which UE should follow for intra- and inter-frequency neighbor cells RSRQ measurements.
Problems may still meet in scenario 3 [2], when UE is camped in UTRA cell and do inter-RAT measurements of E-UTRAN cells. But it has nothing to do with 36 series specification anyway and is beyond the scope of this contribution.
Question2: How could be UE’s behavior with wider MEASUREMENT BANDWIDTH?
Although the wider Measurement Bandwidth benchmark is clarified for UE side, it does not mean that UE must measure every RB within that Bandwidth. For example, UE can equally divide the whole wider Measurements Bandwidth into serial small Bandwidth and do a number of RBs measurements in every small bandwidth; or UE can do measurements periodically with a number of RBs and some unmeasured RBs’ interval. All of above highly depends on UE’s implementation. The UE’s measurement algorithm is basically a tradeoff between accuracy and power consumption, and enough freedom for different implementation should always be ensured.
It was discussed about how to design test case in [4]. In our understanding, it is a bit early for this topic, but we provide our preliminary thoughts here: some typical scenarios could be assumed (such as those listed in [2]) in test cases, only UE’s correct trigger events shall be tested.
Proposal 3, UE’s implementation should not be limited in specification. Only UE’s correct trigger events in defined typical scenarios should be tested.
Question3:  How to specify the Measurement period?
This question was primitively raised in [4] and was answered by setting physical layer measurement period of 480xNfreq ms. It was also clarified in [4] that,
The physical layer measurement period essentially determines how fast the UE has to detect events, and since the purpose of the potentially extended measurement bandwidth is to address overestimation of RSRQ it is not motivated that the UE would have to drastically decrease the time it takes to detect events in general. 

In this sense, we slightly share the same view as Ericsson, but from our perspective it is more necessary to specify the measurement period with only one value, instead of two, no matter how large the Measurement Bandwidth is, because it can provide simplicity for UE high layer controlling physical layer measurements.
Proposal 4, It is necessary to reduce the specified Measurement Period to only one value no matter how large the Measurements Bandwidth is, while 480xNfreq is slightly preferred.
3 Conclusion
There are following proposals need to be considered in this contribution: 

Proposal 1, no additional IE is needed to be introduce for signaling UE with the wider measurement bandwidth, since exist information DL bandwidth for severing cell and IE “allowedMeasBandwidth” for neighbor cells and system bandwidth for inter-RAT cells can be taken as wider measurement bandwidth reference.

Proposal 2, the IE allowedMeasBandwidth redefined as the Measurement Bandwidth, which UE should follow for intra- and inter-frequency neighbor cells RSRQ measurements.
Proposal 3, UE’s implementation should not be limited in specification. Only UE’s correct trigger events in defined typical scenarios should be tested.

Proposal 4, It is necessary to reduce the specified Measurement Period to only one value no matter how large the Measurements Bandwidth is, while 480xNfreq is slightly preferred.
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