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1  Introduction

In RAN4#64bis meeting, RAN4 sent an LS to RAN2 requesting them to introduce RRC signalling enabling the network to explicitly inform the UE to perform wider bandwidth RSRQ measurement in RRC connected state and in CELL_DCH state.
The need for signalling for wider bandwidth RSRQ in idle mode is FFS as indicated on the LS. In this paper we address this open issue i.e. wider bandwidth RSRQ in idle mode. 
2 RSRQ in Low Activity States
The RSRQ measurement is used in low activity states (i.e. RRC_IDLE in LTE and idle/CELL_PCH/URA_PCH in UTRA FDD) for cell reselection. In release 11, RSRQ is also used for inter-RAT E-UTRA cell selection in CELL_FACH. 

For the purpose of cell reselection the UE performs RSRQ measurements on serving and neighboring cells on an LTE carrier(s) when RSRQ is configured by the network. The UE however does not report the RSRQ to the network when operating in these low activity states (RRC_IDLE in LTE and idle/CELL_PCH/URA_PCH in UTRA FDD).   
When the UE in a low activity state operates in one of the deployment scenarios mentioned in [2], the RSRQ measurement performed over central 6 RBs will encounter the same problem (i.e over estimated RSRQ) as observed in RRC_connected or CELL_DCH states. The overestimated RSRQ will delay the RSRQ based cell reselection. This means the UE may continue camping on a cell even when its received signal quality becomes poor in reality. The UE may in turn loose paging leading to a call drop. In order to prevent the loss of paging reception we believe it is also important to introduce signalling which enables the network to configure UEs in low activity states to measure RSRQ over a wider measurement bandwidth.  

3 Impact of Wider Bandwidth RSRQ on Legacy Operation
The new signalling (e.g. explicit indication) enabling the UE to measure over wider bandwidth is not recognized by legacy UEs. In low activity states the measurement configuration is cell specific. A concerned was raised that the network will not be able to adjust measurement configuration related parameters for the legacy UE measuring RSRQ over shorter bandwidth. It was stated that this will create two sets of UEs in a cell: legacy UEs measuring RSRQ over central 6 RBs and new (Rel-11) UEs measuring RSRQ over a wider measurement BW, and that this may cause problem ij network operation due to different performance levels. 
However it should be noted that already in Rel-8 there exist UEs which could measure over different measurement BWs. All UEs are required to measure RSRQ over at least 6 RBs to meet the minimum requirements. However, the UEs are also allowed to measure over measurement BW larger than 6 RBs and up to a network configured measurement BW parameter, “AllowedMeasBandwidth” defined in TS 36.331 or in TS 25.331. RAN4 has also defined optional requirements for measuring RSRP and RSRQ over 50 RBs in release 8.   
In other words the legacy nework is already able to cope with the UEs which measure RSRQ over 6 RBs and over larger than 6 RBs in low activity states. 

Therefore the introduction of wider bandwidth RSRQ in low activity states in release 11 is not much different compared to the situation in release 8. Given the benefit of wider bandwidth RSRQ in specific scenarios (identified in [2]), we suggest that at least explicit signalling is also introduced in low activity states. The signalling should also apply when the “AllowedMeasBandwidth” is 10 MHz or larger since scenarios in [2] don’t occur below 10 MHz. However as a comprise the requirements and test cases to verify the wider bandwidth RSRQ can only be defined in RRC_CONNECTED and CELL_DCH states. 
4 Summary
In this paper we have analyzed the impact of introducing wider bandwidth RSRQ in low activity states. There are already legacy UE which are measuring over wider bandwidth (more than 6 RBs) since UE is allowed to measure over a measurement BW up to, “AllowedMeasBandwidth”. The scenarios identified in [2] also occur in low activity states we therefore suggest the following way forward:
· Proposal 1: Explicit indication is signaled by the network to inform the UE to perform wider bandwidth RSRQ measurement in low activity states: RRC_IDLE in LTE and idle/URA_PCH/CELL_PCH/CELL_FACH states in UTRA FDD. 
· Proposal 2: The above signalling is applicable when the “AllowedMeasBandwidth” is 10 MHz or larger.

· Proposal 3: The requirements and tests for wider bandwidth RSRQ are defined only in RRC_CONNECTED state in LTE and CELL_DCH state in UTRA FDD. 
If the proposals are accepted then LS should be sent to RAN2 requesting them to introduce signalling applicable for low activity states. 
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