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1  Introduction

In the last RAN4 meeting a way forward paper summarizing the agreements on wide bandwidth RSRQ (WB-RSRQ) was approved [1].
In this paper we analyze how to specify the accuracy requirements and corresponding conditions for WB-RSRQ in TS 36.133. A similar set of requirements also need to be defined for inter-RAT E-UTRA in TS 25.133 once the core requirements in 36.133 are settled.
2 Summary of agreements
According to [1] the following high level agreements were reached regarding requirements apects of the WB-RSRQ: 
· The existing measurement and accuracy requirements for RSRQ also apply to the WB-RSRQ i.e. measured over wider measurement bandwidth.
· The UE has to meet the requirements for WB-RSRQ only in RRC_CONNECTED, CELL_DCH states and GERAN CONNTECTED state only.
· The WB-RSRQ applies only when signaled parameter, “AllowedMeasBandwidth” ≥ 50 RBs. 
· Additonal conditions need to be defined in the WB-RSRQ requirements and used in the corresponding tests as shown in figure:
· N = 6 RBs

· 0 ≤ Io1-Io2 ≤ X; where X is still TBD
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Figure 1: Illustration of parameters associated with WB-RSRQ
3 WB-RSRQ Requirements in TS 36.133
The following set of intra-frequeny and inter-frequency RSRQ measurement accuracy requirements are defined in section 9.1.5 and 9.1.6 respectively:

· Intra-frequency absolute RSRQ accuracy
· Inter-frequency absolute RSRQ accuracy

· Inter-frequency relative RSRQ accuracy

The WB-RSRQ accuracy requirements corresponding to the above scenarios also need to be defined in section 9 of TS 36.133 i.e.

· Intra-frequency absolute WB-RSRQ accuracy

· Inter-frequency absolute WB-RSRQ accuracy

· Inter-frequency relative WB-RSRQ accuracy
The UE will be required to meet WB-RSRQ measurement accuracy when the UE is configured with network signalled parameter, widebandRSRQ-Meas, which is defined in TS 36.331.

3.1.1 Absolute WB-RSRQ accuracy

The absolute RSRQ accuracy applies when UE measures RSRQ on serving or neighbour cell on intra-frequency or neighbour cell on inter-frequency. Therefore only one cell is involved. 

The absolute WB-RSRQ accuracy requirements should be the same as defined for the corresponding legacy RSRQ. As captured in the agreements that WB-RSRQ is applicable when allowed measurement BW is at least 50 RBs and Io difference between central 6 RBs and outer RBs is within a limit. Therefore the following additional conditions for WB-RSRQ beyond the existing ones defined for the corresponding legacy RSRQ, need to be defined:

· The value of the parameter, AllowedMeasBandwidth , is 50 resource blocks or larger, and

· 0 ≤ Io1-Io2 ≤ TBD.

3.1.2 Relative WB-RSRQ accuracy

The relative WB-RSRQ accuracy, which is defined only for inter-frequency, involves measurement on two cells: serving cell and neighboring cell on inter-frequency. 

The relative WB-RSRQ accuracy requirements should also be the same as defined for the corresponding legacy RSRQ. Relative WB-RSRQ is also applicable when allowed measurement BW is at least 50 RBs and Io difference between central 6 RBs and outer RBs is within a limit. We suggest that the condition of the allowed measurement BW to be at least 50 RBs is applicable to both serving carrier and inter-frequency. Otherwise network can request absolute WB-RSRQ. Therefore the following additional conditions for relative WB-RSRQ beyond the existing ones defined for the corresponding legacy RSRQ, need to be defined:

· The value of the parameter, AllowedMeasBandwidth , is 50 resource blocks or larger for both serving carrier frequency and inter-frequency carrier frequency, and

· 0 ≤ Io1-Io2 ≤ TBD.

4 Inter-RAT WB-RSRQ Requirements in TS 25.133
The inter-RAT E-UTRA WB-RSRQ accuracy requirements are to be derived from inter-frequency absolute WB-RSRQ accuracy being defined in the core specification (TS 36.133). Therefore once inter-frequency absolute RSRQ accuracy is settled then the corresponding inter-RAT E-UTRA RSRQ accuracy can be defined. 
5 Summary
In this paper we have discussed the specification of the WB-RSRQ accuracy requirements and corresponding conditions. The accuracy requirements are based on the existing RSRQ accuracies but with additional conditions specific to WB-RSRQ. The UE will meet the WB-RSRQ accuracy when explicitly indicated by the network. 

A CR specifying the intra-frequency RSRQ and inter-frequency RSRQ accuracies in TS 36.331 is provided in [2]. 
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Wideband RSRQ ≤ (Reference RSRQ  - Y dB)


Where “reference RSRQ” is over 6 RBs and set by test equipment
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