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1   Introduction
RAN4 send an LS [1] to RAN2 on wideband RSRQ measurement. Based on the research in RAN4, RAN4 is of the opinion that in certain deployment scenarios the UE should perform RSRQ measurements over wider measurement bandwidth (i.e. larger than the 6 central PRBs). The summary of RAN4 agreement to enable RSRQ over wider measurement bandwidth is as follows:
· Explicit indication is signaled by the network to inform the UE to perform wider bandwidth RSRQ measurement.

· The indication is signaled per E-UTRA carrier frequency.

· It applies to intra-frequency, inter-frequency and inter-RAT E-UTRA (i.e. when serving cell is UTRA) 

· Applicable in E-UTRAN in RRC-CONNECTED state and UTRAN in CELL_DCH state.

· It applies when AllowedMeasBandwidth is 10 MHz or larger.

· Measurement Bandwidth information

· Use existing parameter AllowedMeasBandwidth defined in TS 36.331 to inform UE about allowed measurement bandwidth.

· The actual measurement bandwidth is up to UE implementation

Idle mode is FFS.
RAN4 respectively asks RAN2 to consider the above conclusions and update the corresponding specifications to support wider measurement bandwidth RSRQ measurement.

In this document we further analyze this requirement from RAN4 perspective and suggest how to implement this in the RAN2 specifications.
2   Discussion
According to the LS from RAN4, the work for RAN2 is to define the explicit indications. Based on the study of RAN4 discussion documents, we list some possible UE implementation methods as following.

- Implementation 1: Define a new Boolean IE as the trigger and measure by allowedMeasBandwidth
If the implementation is applied, when network signal a Boolean indicating wider bandwidth measurement, UE would perform measurement using “allowedMeasBandwidth”. 

[2] send an LS to RAN2 to clarify the purpose of introducing allowedMeasBandwidth defined in Rel-8/9. In TS 36.133, 50RBs measurement bandwidth besides 6 RBs is also defined. When UE perform 50RBs bandwidth measurements, the measurement period could be reduced to 240ms in case of inter-frequency measurements. This could speed up the measurement and make UE handover timely. Thus in our understanding the allowedMeasBandwidth is possible set to the minimum system bandwidth among the neighbor cells which should be measured by UE.
In addition, the LS from RAN4 pointed that “It applies when AllowedMeasBandwidth is 10 MHz or larger.” It implies that the wider RSRQ issue becomes distinct in case the network deployment is 10MHz or larger. Thus AllowedMeasBandwidth is configured to 50RBs or more when the wider RSRQ issue is needed to be considered.

As the discussed previously the allowedMeasBandwidth may be large, e.g., it is set to 50RBs. [3] has proven that no need to use 50RBs because the RSRQ difference is very little when 25RBs is applied in certain deployment.  In addition, wider bandwidth means larger power consumption. Thus the implementation would introduce power waste to a certain extent.

- Implementation 2: Define a new Boolean IE as the trigger and measure by a certain fixed bandwidth.
In general, no complicated algorithm is designed in UE side, in case of no indication told to UE, UE would have no idea what the actual measurement bandwidth should be applied. When the Boolean indicating wider bandwidth is signaled, the simple method is that UE using a fixed measurement bandwidth, e.g., 15RBs. As we know15RBs is based on the simulation results for LTE 10 MHz LTE /5+5MHz UMTS scenario. When other network deployments arise[4], taking 15RBs as measurement bandwidth is probably not appropriate.
Consequently the implementation has less flexibility especially UEs are in various network deployments. 

- Implementation 3: Define a new Boolean IE as the trigger and measure by frequency offset

[4][5][6] proposed the solutions which defines a new IE as the trigger to inform UE to perform measurements on the resource blocks outside the central 6RBs. When UE would perform measurement outside the center frequency, the issue is that where is the appropriate frequency to measure?  As indicated in [7], for example in TDD systems where adjacent carriers are not fully synchronous or use different UL/DL configurations, the interference would be a slope decreasing in intensity from one edge of the channel to the other. In the case choosing the appropriate measurement location is more outstanding. Without accurate information to indicate where UE to measure, wrong HO decisions could be made and some UEs could end up camping or being handed over to channels where they see very strong interference. 

Based on the discussion above, 1bit Boolean indicating wider bandwidth measurement trigger don’t provide enough information for UE to perform wider bandwidth RSRQ measurements. So we prefer to signal measurement bandwidth to UE when the wider measurement bandwidth is needed. The wider bandwidth measurement is triggered by the network. The solution can be summarized as:

- Define a new IE is signaled by the network
· which informs the UE to perform wider bandwidth RSRQ measurement
· which provide measurement bandwidth candidate to UE
· The actual measurement bandwidth is up to UE implementation
Advantage:

(1) The solution provides measurement bandwidth candidate to UE. As we know, no complicated algorithm is designed in UE side. The information could guide UE to perform wider band RSRQ measurement. 
 (2)The solution is more flexible and could provide perfect forward compatibility. When more scenarios will arise in the future network deployment, the IE could signal different candidate values.
(3)The solution will provide the flexibility to the legacy UE implementation. 
For the solution, some changes in RAN2 specification would be needed, for example, define a new “MeasurementBW” for the neighbor cell measurements which is set to optional. In certain deployment scenarios, the network can signal RRCconnectionReconfiguration including “MeasurementBW” to UE, which not only implies a trigger to perform wider bandwidth RSRQ measurement, but also told UE the proper actual measurement bandwidth. UE can measure cells taking the IE into account. From the simulations in [1], the values in “MeasurementBW” could be one among {15RBs, 25RBs, 50RBs , 100RBs , etc}. From RRC signaling overload point of view, the overload of signaling “MeasurementBW” is not outstanding.

3   Conclusion

Based on the above analysis, we suggest a method to update the corresponding specifications to support wider measurement bandwidth RSRQ measurement.
- Define a new IE is signaled by the network
· which informs the UE to perform wider bandwidth RSRQ measurement
· which provide measurement bandwidth candidate to UE
· The actual measurement bandwidth is up to UE implementation
If these agreements can be agreed, then we can further inform RAN2 the related changes.
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