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1 Introduction
Wideband measurement has been captured in Rel-11 UE capabilities. A draft way forward [1] was proposed in the last RAN4 meeting trying to finalize this topic. In this contribution, we summarized different solutions, and then presented our views and proposals based on the draft way forward in [1]. 
A draft LS to RAN2 was also provided in the Annex.
2 Discussion
2.1 Summary of the different solutions
From RAN4#62 to RAN4#64 meeting, interested proponents have proposed solutions on wideband RSRQ measurement. Here, we summarize them into several aspects: performance of RSRQ measurement, signaling impact and UE implementation complexity. 
· Solution: 

A) Multiple Narrowband measurements in TDM manner
A.1 Measure in serving cell and neighbor cells frequencies

A.2 Measure in certain frequency offsets relative to serving cell frequency.
B) Extended wideband measurement
B.1 extend the measuring bandwidth to a fix number RBs (i.e. 15, 25 or 50RBs)

B.2 extend the measuring bandwidth to an already known bandwidth (i.e. system bandwidth or AllowedMeasBandwidth)

B.3 Network signal UE with the “extended” measuring bandwidth
· Performance of RSRQ measurement accuracy

All the solutions can improve the RSRQ measurement performance and resolve the issues raised in [10]. From our simulations [11], we observed larger fluctuation in A) 
· Signaling impact
For A.1 the signaling of neighbour cell frequencies (EARFCNs) will change from optional IE to mandatory.
For A.2 Network should signal UE with the offset value

For B.1 & B.2 Network signal UE in order to execute wideband measurement.

For B.3 Network signal UE with a “wide” bandwidth 
· UE implementation complexity
For A) UE is enforced to change the existing behavior and sample in multiple frequency windows.

For B) there is almost no change to UE measurement behavior, except enlarging the measurement bandwidth.

From the summary, we observe that for solution B), the extended measurement bandwidth has less impact on signaling and UE implementation complexity without performance disadvantage. 

2.2 Proposed Way forward
Network’s Wideband measurement indicator
A network indicator is signaled to the UE when network (NW) needs the UE to perform wideband measurements, the indicator is expected to be applied per carrier frequency, and applicable to both RRC_Connected state (through dedicated signalling) and IDLE state (through system information). However, in our understanding whether NW has the ability to properly control the indicator timing will be an issue, especially for those UEs in IDLE state. 

Since idle UEs do not report any measurement results to network, how could network properly control a specific UE for the measurement bandwidth change? So, improper indicator would mean inaccurate measurement (consequently wrongly mobility cell reselection) or unnecessary UE power consumption.

Moreover, all idle UE can receive the indicator (via SIB), without distinguishing whether UE is at cell center or cell edge. Hence, this indicator is less significant for the Idle UE.
On the other hand, UE can estimate its’ location by regularly measuring serving cell and starting to measure neighboring cells when the signal level and quality from the serving cell meet a certain threshold.  Based on this understanding, we propose that NW indicates to UE whether wideband RSRQ measurement should be performed, UE can then decide when to start such measurement autonomously. 
Proposal 1: For IDLE state, NW signal UE by broadcasting whether wideband RSRQ measurement should be performed, and UE can then decide when to start such measurement autonomously. 
For RRC_ Connected UE, NW can only configure UE with inter-freq measurement instead of directly indicating to UE when to start performing measurement; UE starts inter-freq measurement also when "S-measure" is fulfilled. However, it is not known how NW can inform the UE when to perform wideband RSRQ measurement.
Proposal 2: For inter-freq measurements in RRC_ Connected state, NW configures UE with wideband RSRQ measurement, UE start to perform wideband measurement according to "S-measure" criteria.
Clarification of so called “1 bit” signaling 
As we stated in our earlier contribution [2], NW's function is “E-UTRAN provides the measurement configuration applicable for a UE in RRC_CONNECTED by means of dedicated signaling, i.e. using the RRCConnectionReconfiguration message.” which is extracted from RAN2’s specification [9].  It should be noted that RRCConnectionReconfiguration is a message with multiple IEs, not just 1bit-signalling.
In our understanding, the real meaning of the proposal here is “1bit is to be added into RRCConnectionReconfiguration message and the message will be signaled by NW to UE…..”  So firstly, we think the original sentence is an ambiguous wording. 

Secondly, as we stated earlier, how to design the RRCConnectionReconfiguration message is the task for RAN2 instead of RAN4. So we suggest rewording the sentence, given by the proposal below:
Proposal 3: Rewording the sentence in WF from “1 bit is signaled by the network to inform UE when to perform wideband RSRQ.” to “1 or more bits is expected to be added into NW’s signaling in order to inform UE about wideband measurement configuration.  
3 Conclusion
In this contribution, we summarized various proposals from the main proponents and provided our views on those proposals.  
Proposal 1: For IDLE state, NW signal UE by broadcasting whether wideband RSRQ measurement should be performed, and UE can then decide when to start such measurement autonomously. 

Proposal 2: For inter-freq measurements in RRC_ Connected state, NW configures UE with wideband RSRQ measurement, UE start to perform wideband measurement according to "S-measure" criteria.

Proposal 3: Rewording the sentence in WF from “1 bit is signaled by the network to inform UE when to perform wideband RSRQ.” to “1 or more bits is expected to be added into NW’s signaling in order to inform UE about wideband measurement configuration.  
Lastly, we provided the draft text for the LS response to RAN2 in the Annex below.
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Draft LS to RAN2

1. Overall Description:
RAN4 decides to increase the UE’s mandatory RSRQ measurement bandwidth from 6RB to a wider bandwidth in some scenarios (e.g. scenario defined in R4-114243). 
The necessity of measurement bandwidth increase is that RAN4 concluded by extensive discussion and simulations that in those scenarios UE’s RSRQ measurements over narrow band (i.e.6RB) are inaccurate and will not meet the requirements defined in 36.133. 
However RSRQ measurement over narrowband (i.e.6RB) shall still be applied in normal scenarios. 

RAN4 believes that eNB has the best knowledge of network deployment and shall indicate UE by signaling whether to use narrowband measurement or wideband measurement when UE perform RSRQ measurement, including: 

· RSRQ measurement for both serving and neighbour cells

· RSRQ measurement for both RRC_IDLE state and RRC_CONNECTED state
RAN4 is keeping on discussion how wide the wide measurement bandwidth should be, and will inform RAN4’s final decision asap.
2. Actions:
To RAN2
RAN4 would ask RAN2 kindly consider the above conclusions and specify the relevant signalling design to support such wideband RSRQ measurement.

