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1 Introduction

It was agreed to introduce new definition of RSRQ where UE measures RSSI in all OFDM symbols in a subframe in release 12 while also maintaining the existing RSRQ definition. Therefore the network will configure the UE whether it should measure the RSRQ with RSSI only in CRS symbols or the RSRQ with RSSI in all OFDM symbols in a sub-frame. The LS to RAN1 was approved and sent o RAN1 to update RAN1 specifications [1]. However the LS to RAN2 was not approved and instead postponed due to one unresolved issue, which is addressed in this paper. 
2 RSRQ Definition: Open Issue
There will be two network controlled RSRQ measurement definitions (aka measurement methods) with respect to RSSI averaging across the subframe. 
The main open issue is whether the configured RSRQ method applies for all E-UTRA carrier frequency configured for measurements or on per E-UTRA carrier basis. In other words should the network have an option to configure the UE with different RSRQ definitions on different E-UTRA carriers or not.

3 RSRQ under Multiple E-UTRA carriers
The network can configure the UE to measure on multiple E-UTRA carriers. Under the current Release 12 WI on “Increasing the minimum number of carriers for UE monitoring in UTRA and E-UTRA”, the number of E-UTRA carriers for inter-frequency and inter-RAT measurements is being increased to 8. 
The carriers may be deployed in wide range of scenarios e.g. macro deployment, heterogeneous network, small cell deployment, hotsplots etc. There are deployment scenarios where the loading conditions may be quite different on different E-UTRA carriers on which the UE may have to measure RSRQ. Furthermore whether the cells within a E-UTRA carrier or across E-UTRA FDD carriers are synchronized or not also depend on the deployment scenario. 

It has been observed by the link and system simulation results that the new RSRQ definition (RSSI measured in all symbols) is beneficial in some scenarios whereas the existing RSRQ (RSSI measured in CRS symbols) is more suitable in other scenarios [3-4]. For example at low load and synchronised network, it has been observed that new RSRQ definition is more beneficial. Therefore we propose that the RSRQ measurement method is configurable per E-UTRA carrier basis. This of course also gives network the option of configuring the UE to measure RSRQ using the same method (new or existing ones) on all configured E-UTRA carriers. 

Proposal # 1:  RSRQ measurement method is applicable on per EUTRA carrier basis. 
4 Summary
The UE can be requested to measure RSRQ on multiple E-UTRA carriers. The carriers can be deployed in wide range of scenarios including macro deployment, heterogeneous network, small cell scenario, hotspots etc, where load and interference condition may vary widely. It is therefore beneficial for the network to configure the UE with the RSRQ definition on per E-UTRA carrier basis. It needed the network will still be able to configure the UE to use the same RSRQ definition for measuring on all E-UTRA carriers.

Proposal # 1:  RSRQ measurement method is applicable on per EUTRA carrier basis. 
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