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1
Introduction

The issue with narrow RSRQ measurement bandwidth has been investigated for a number of meetings, a way forward was agreed in RAN4#63 [1] to introduce a solution to resolve the issue of RSRQ measurement BW, which shall be applied to: a) both serving and neighbor cells; b) both IDLE and CONNECTED modes; and c) Intra-frequency, Inter-frequency, Inter-RAT targeting E-UTRA. Two potential solutions were also identified in the WF: a) wider measurement bandwidth; and b) use narrow bandwidth to measure over wide bandwidth in TDM manner. In RAN4#63AH, more discussions were carried out and more proposals were presented [2 - 8]. In this contribution, we provide our updated view on this issue. 
2
Discussion
The potential solution for RSRQ measurement bandwidth actually contains two parts: 1) how does the network trigger (or control) the UE to use wider bandwidth for RSRQ measurements; and 2) how does the UE to perform the wider bandwidth RSRQ measurements. This two parts may or may not be related, depending on whether the network signal will carry information for controlling where and how the UE to measure the RSRQ. 

2.1 Solutions discussed in previous meetings
A number of potential solutions for RSRQ measurement bandwidth were discussed in RAN4#63AH. Some of them assume the signalling from the network serves only as the trigger for wider bandwidth for RSRQ measurements for particular UEs or for all UEs in a serving area. These solutions separate the issues of how the wider bandwidth RSRQ is triggered by the network from how the measured as wider bandwidth RSRQ is measured in the UE. Some other solutions, however, require the network provides more information, such as frequency offset, telling the UE where to measure the RSRQ. In the following, we list some of the proposed solutions:
· Proposal 1: When a UE moves to the cell edge, the network sends a dedicated message to the UE, requesting the UE to use wider measurement bandwidth for RSRQ [2];
· Proposal 2: When needed, the network signals frequency offset to the UE, informing the UE where it should sample the measurements [3];
· Proposal 3: Using the existing IE “allowedMeasBandwidth” to inform all UEs in a cell coverage the frequency bandwidth which the UE in a cell coverage shall take into account for RSRQ measurements [4];
· Proposal 4: Defining a new boolean IE increasedMeasurementBW for the E-UTRA measurement object [5].
· Proposal 5: “To introduce the minimum measurement bandwidth signalling and UE is required to measure RSRQ within the range [MiniMeasBandwidth, AllowedMeasBandwidth/dl-Bandwidth]” [6];
· Proposal 6: A single bit indicator that signals to the UE that measurements are to be carried out also outside the central 6 resource blocks, and also a list of xARFCNs of partially or fully overlapping inter-frequency neighbour cells, for both network-controlled and UE-controlled mobility scenarios [7];
· Proposal 7: An additional parameter (1bit) in the cell’s system information block to inform UEs in a cell coverage when to turn on/off the wider bandwidth for RSRQ measurement without the need of dedicated massage [8].
2.2 Analysis of Proposed Solutions

Obviously, each of aforementioned proposals has its own pros and cons. Among these approaches, our preference is introducing a new Boolean IE (1bit) that informs the UE that wider bandwidth is needed for RSRQ measurements. 
The new Boolean IE is preferably introduced in cell broadcasting message, such as SIB. The advantage of including the bit in cell broadcasting message is the simplicity and efficiency that other proposed approaches.
The new Boolean IE could also be introduced in E-UTRA measurement object, which gives the eNB the freedom to control the wider bandwidth RSRQ measurement for each UE. There are, however, a number of  drawbacks of the approach: a) the approach is applicable only to connected UEs but not the idle UEs; and b) the network has to know which UEs support the feature, requests the UE to use wider bandwidth for RSRQ measurements when the UEs come into the service area, keeps the track of the UEs that have been informed to use use wider RSRQ measurement bandwidth, and also request the UE to use narrow bandwidth for RSRQ measurements when they leave the service area. The complexity of the approach is significantly higher than broadcasting the bit in SIB.

Other proposed approaches, in our view, are either over-complicated or not as efficiency as using a new Boolean IE. For example, the approach of sending frequency offset is too difficult to implement for a number of reasons: a) the network needs to find out properly the frequency offset for each cell, which requires to network to figure out the inter-cell interference in all RBs in the carrier bandwidth. This is not an easy task in a real network; b) the inter-cell interference levels may vary depending on UE’s location and the network may not have precise position of the UE’s location; c) Even if the network has precise UE’s position and inter-cell interference in all RBs of the carrier bandwidth In different locations, frequently sending dedicated messages to the UE to change frequency offset will also bring too much overhead. 
In summary, we prefer introducing a new Boolean IE (1bit) in cell broadcasting message that informs the UE that wider bandwidth is needed for RSRQ measurements in a cell coverage area. For a UE that does not support the wider RSRQ measurement bandwidth, the bit will be ignored. For a UE that supports the feature, the UE will carry out RSRQ measurement in wider bandwidth, based on the new requirements to be introduced. The details of defining the new Boolean IE will be RAN2’s responsibility.
2.3 Other issues related to wider bandwidth RSRQ measurements
Measurement Bandwidth

Previous simulation results show that after the measurement bandwidth is 25RBs or more, there will be not much difference of measured RSRQ and averaged RSRQ in full bandwidth. Thus, it seems to be reasonable to accept the rule that the minimum RSRQ measurement bandwidth = min(25RBs, carrier bandwidth). One might arguer that using 25RBs might not guarantee the measured RSRQ is good enough for all deployment scenarios. If this is a concern, another approach might be that the UE uses the full carrier bandwidth for RSRQ measurement when it is requested for wider bandwidth RSRQ measurement. 

Test Cases
We prefer simple test case(s) be developed to verify the UE follow the network’s instruction to perform wider bandwidth RSRQ measurements.

Idle or Connected UEs
We prefer keeping the agreed WF to define wider bandwidth RSRQ measurements for both idle and connected UEs.
3
Summary
In this contribution, we further discussed solutions for the wider bandwidth RSRQ measurements. Our preference is to introduce a new Boolean IE (1bit) in cell broadcasting message that informs the UE that wider bandwidth is needed for RSRQ measurements in a cell coverage area. If this is agreeable, an LS should be sent to RAN2, requesting introducing the mechanism for triggering the wider bandwidth RSRQ measurements.
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