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1 Introduction
RAN4 has been discussing the issue of RSRQ measurement over center 6 PRB in a scenario of frequency overlap between cells with different channel bandwidths (e.g. one 10MHz cell overlaps with two 5MHz cells), and several solutions were proposed at the RAN4 #63 UE performance ad-hoc meeting [1]([7].  [1]-[5] proposed defining a new information element (IE) for the network to indicate that UE needs to perform wideband measurement. On the other hand, [7] proposed using the existing IE “allowedMeasBandwidth” in SIB3, SIB5, and MeasObjectEUTRA IE to inform the UE of the frequency bandwidth for RSRQ measurements. In addition, [5] and [6] proposed using a combined method of network indication and UE triggering. 
In this contribution, we discuss a triggering mechanism based on the existing signalling to enable wideband measurement without excessive UE power consumption. 
2 Discussion

2.1 Trigger for wideband measurement
For a serving cell, a downlink system bandwidth is signalled to UE, and for neighbour cell measurements, the maximum allowed measurement bandwidth is signalled in IE allowedMeasBandwidth for both IDLE and CONNECTED modes. A DL carrier frequency for inter-frequency measurement is also signalled. 
If a serving cell with 10MHz channel bandwidth overlaps two 5MHz neighbor cells in frequency, serving cell measurement over center 6PRB is likely to cause overestimated serving cell RSRQ. This may result in late triggering for handover and lead to frequent radio link failures during handover, especially when the RSRQ threshold for A2 event triggering (serving becomes worse than threshold) is set to low [6]. If a 10MHz neighbor cell partially overlaps a 5MHz serving cell in frequency, potentially overestimated neighbor cell RSRQ can increase ping-pong handovers.  
Assuming that handover decision is made based on both RSRP and RSRQ, the following step for wideband measurement can be considered:    
1. Network indication via the existing signaling: Once the network configures the UE for inter-frequency measurement with allowedMeasBandwidth and a DL carrier frequency, UE can figure out how much spectrum of the current serving cell is overlapped with the partial or full frequency band of the inter-frequency neighbor cells or how closely two frequency bands are deployed. If there is overlaped frequency region or if a gap between the serving cell frequency band and the frequency band indicated by allowedMeasBandwidth is less than a threshold value, UE considers it as a network indication for wideband measurement on intra-frequency cells and corresponding inter-frequency neighbour cells.
a. Since cells on the same carrier frequency are likely to have the same channel bandwidth,  allowedMeasBandwidth is set as a system bandwidth of inter-frequency neighbor cells most of the time. In case inter-frequency neighbor cells on a specific carrier frequency have different channel bandwidths, allowedMeasBandwidth is set to the maximum common bandwidth. However, the IE allowedMeasBandwidth can still give UE an indication whether wideband measurement is necessary or not.  
2. First, UE measures center 6 PRBs both for the serving cell and intra-frequency/inter-frequency neighbor cells.
3. UE triggering for wideband measurement: If event A3 (neighbor becomes offset better than PCell) or A4 (neighbor becomes better than threshold) is detected with inter-frequency RSRP measurement and if overlap or gap criteria are also satisfied, UE starts to perform wideband RSRQ measurement. How wideband measurement is achieved should be left up to UE implementation as long as the existing requirements on measurement accuracy are met. If the “leave condition” is met (i.e., A3 or A2 condition is no longer valid), then UE reverts to narrowband measurement.
2.2 Measurement period
Currently, as for inter-frequency measurement, physical layer measurement period with which the UE physical layer shall be capable of reporting measurements to higher layers is specified depending on measurement bandwidth when no DRX is used.
Table 8.1.2.3.1.1-1: RSRP measurement period and measurement bandwidth [8]
	Configuration
	Physical Layer Measurement period: TMeasurement_Period _Inter_FDD [ms]
	Measurement bandwidth [RB]

	0
	480 x  Nfreq
	6

	1 (Note)
	240 x  Nfreq
	50

	Note: This configuration is optional


However, when wideband RSRQ measurement is performed to deal with uneven interference over the channel bandwidth, it does not  necessarily aim at reducing the event detection time. In order to allow flexible UE implementation for wideband RSRQ measurement, for example, using narrow bandwidth to measure over wide bandwidth in TDM manner and averaging the narrow bandwidth measurement snapshots, a measurement period for wideband RSRQ measurement should remain same as the narrow band measurement period.
3 Conclusion

Based on the discussion in Section 2, we propose the following:
Proposal 1: Without introducing a new signaling, the existing IE AllowedMeasBandwidth and a signaled DL carrier frequency for inter-frequency measurement can be used for UE to decide  whether wideband RSRQ measurement is necessary or not (implicit network indication).  
Proposal 2: Along with implicit network indication, event detection based UE triggering can be used for initiating wideband RSRQ measurement.
 Proposal 3: A measurement period for wideband RSRQ measurement should remain same as the narrow band measurement period to allow flexible UE implementation for wideband RSRQ measurement.
Proposal 4: The wideband RSRQ measurement should be applicable to Rel-11 or later releases considering potential changes in UE implementation.
4 References

[1] R4-63AH-0061, “Wideband RRM measurements”, Qualcomm Incorporated.
[2] R4-63AH-0130, “Further considerations on RSRQ measurement bandwidth”, Renesas Mobile Europe Ltd.
[3] R4-63AH-0155, “Network triggered wideband RSRQ measurement and requirements”, Ericsson, ST-Ericsson.
[4] R4-63AH-0159, “Further Discussion of the RSRQ measurement bandwidth”, Alcatel-Lucent.
[5] R4-63AH-0152, “Considerations on RSRQ measurement bandwidth”, Samsung.
[6] R4-63AH-0183, “Considerations on RSRQ measurement Bandwidth”, Nokia Corporation.
[7] R4-63AH-0075, “Network trigger for wideband measurements”, NTT DOCOMO.
[8] 3GPP TS 36.133 v11.1.0, “Requirements for support of radio resource management”.
PAGE  
2

