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1. Introduction
In RAN4 #64 meeting, no agreed Way forward is reached on RSRQ measurement bandwidth. The mainly possible consensus is that:

	· 1 bit is signaled by the network to inform UE when to perform wideband RSRQ.
· The parameter is per carrier frequency.
· It applies to intra-frequency, inter-frequency and inter-RAT 
· Applicable in all RRC states: idle, URA/CELL_PCH, and connected states
· Measurement BW
· Use existing parameter allowed measurement BW (AllowedMeasBandwidth) to inform UE the maximum BW over which UE can measure RSRQ.
· The actual measurement BW is up to UE implementation
· Requirements
· UE is required to meet existing measurement and accuracy requirements
· Release
· Signaling and requirements for wideband RSRQ defined in release 11



This contribution further analyzes the possible solutions and tries to converge to one concrete solution.
2. Discussion
· RRC signaling indicating wider measurement bandwidth
The following network topology in Figure 1 is used as a baseline for RSRQ bandwidth studies. When UE is moving to the edge of cell2, the RSRQ difference of the wideband RSRQ and center 6 RBs is rather significant as indicated in [1] when UE performs measurement on the serving cell (i.e., cell2).  While when UE measures the RSRQ of cell4 or cell5, no such RSRQ issue arises. Thus we suggest that the RRC signaling indicating wider measurement bandwidth shall be related with measurement object, in another word, the RRC signaling indicating wider measurement bandwidth shall be per carrier frequency. In the meanwhile the wider bandwidth measurement is triggered by the network.
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Figure 1 network topology
· Possible solutions
After discussed in several meeting cycles, the possible convergent agreement is described as follows:
· 1 bit is signaled by the network to inform UE when to perform wideband RSRQ.
· Measurement BW
· Use existing parameter allowed measurement BW (AllowedMeasBandwidth) to inform UE the maximum BW over which UE can measure RSRQ.
· The actual measurement BW is up to UE implementation
In our understanding, defining a new Boolean IE as a trigger and using the maximum measurement bandwidth (allowedMeasBandwidth) implies various implementations. We list some possible UE implementation methods as following.
- Implementation 1: Define a new Boolean IE as the trigger and measure by allowedMeasBandwidth
In our understanding, the purpose of allowedMeasBandwidth is defined in Rel-8/9 is to left efficient implementation flexibility to UE. 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 the allowedMeasBandwidth is possible set to the minimum system bandwidth among the neighbor cells which should be measured by UE.
If the implementation is applied, when network signal a Boolean indicating wider bandwidth measurement, UE would perform measurement using “allowedMeasBandwidth”. As the discussed previously the allowedMeasBandwidth may be large, e.g., it is set to 50RBs. [1] 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. It should be evaluated which measurement bandwidth is appropriate for other network deployments, e.g the scenario proposed by [2]. 
Consequently the implementation has less flexibility especially UEs are in various network deployment. 
- Implementation 3: Define a new Boolean IE as the trigger and measure by frequency offset
[2][3][4] proposed the solutions which defines new IE(s) as the trigger to inform UE to perform measurements on the resource blocks outside the central 6RBs. The new IE(s) could be a single bit indicator which indicates UE to carry out measurement outside the central 6 resource blocks and a list of [E]ARFCN, or the new IE(s) could be the exact frequency offset and the narrowband/wideband measurements bandwidth. 

The basic idea of these solutions is based on the frequency offset in measurement bandwidth. In our understanding, the complexity of the finalized solution would be low and with limited UE impact. In that sense we do not see a need for introducing new measurements methods. 

If only 1 bit is signaled, no [E]AFRCN list is provided by the network. When UE would perform measurement outside the center frequency, the issue is that where is the appropriate frequency to measure?  As indicated in [5], 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 as the trigger to inform UE exact value of RSRQ measurement bandwidth.
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. When UE moves to the cell edge, the network can signal RRCconnectionReconfiguration including “MeasurementBW” to UE, and UE can measure cells with the signaled measurement bandwidth. 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.
In addition, the solution is more flexible and could provide perfect forward compatibility, when more scenarios will arise in the future network deployment.
Furthermore the solution we proposed will not bring big change to the legacy UE implementation. 
Proposal1: The wider measurement bandwidth could be signaled by the network for intra-frequency, inter-frequency or inter-RAT neighboring cells. One outgoing LS to RAN2 to update TS 36.331 is needed.

3. Conclusions
In this contribution, several solutions for the RSRQ measurement are analyzed and we propose the following proposals:
Proposal1: The wider measurement bandwidth could be signaled by the network for intra-frequency, inter-frequency or inter-RAT cells. One outgoing LS to RAN2 to update TS 36.331 is needed.
We also provide one outgoing LS in R4-125089.
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