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1 Introduction

RAN4 sent an LS [1] to RAN2. In the LS, they indicated that they will introduce a new RSRQ measurement which requires the UE to measure RSSI in all OFDM symbols in a sub-frame and not only the OFDM symbols carrying CRS.
According to RAN4 LS, the new RSRQ measurement definition is applicable for: 
· E-UTRA: RRC_IDLE and RRC_CONNECTED mode for intra-frequency RSRQ and inter-frequency RSRQ

· UTRA: Idle mode, CELL_PCH, URA_PCH, CELL_FACH and CELL_DCH states for inter-RAT RSRQ 

 RAN4 believed that it is beneficial that network configures the UE explicitly to indicate which RSRQ (new or legacy) the UE shall measure. In this contribution, we analyze and discuss the corresponding RAN2 impacts. 

2 Discussion
2.1 UE capability
According to the incoming RAN4 LS, the UE will only use the new RSRQ when the network configures it. However it is unclear how can the network know whether the UE supports this new RSRQ or not. Normally we have two options:

Option 1: Mandatory without capability bit;

The eNB will know this based on UE release, however the RNC does not know the UE LTE release, therefore at least for UMTS a capability is needed;

Option 2: Mandatory/optional with capability bit;

With a capability bit in both LTE and UTMS the eNB and RNC will know the UE capabilites explicitly based on the UE capability reporting; 
In our understanding this new RSRQ capability will be discussed in RAN4 first, therefore we propose:
Proposal 1: send an LS to RAN4 indicating that at least for UMTS, a capability bit is needed for the new RSRQ measurement.
2.2 Is the new RSRQ measurement configured per UE or per frequency?
During RAN4 discussion, regarding whether the new RSRQ can be configured per frequency or per UE, there are two alternatives:
· Alternative 1: per UE. If indicated by the network, the UE always measures the new RSRQ for all the frequencies.

· Alternative 2: per frequency. For some frequencies the UE performs measurement based on the new RSRQ, and for other frequencies the UE performs measurement based on the Rel-8 RSRQ. 
With alternative 1, we only need to introduce one bit to enable this new RSRQ for all frequencies. For alternative 2, we have to introduce one bit per frequency to enable/disable this new RSRQ measurement.. Nevetheless, this shall be discussed in RAN4.
Proposal 2: Send an LS to RAN4 to ask whether the new RSRQ measurement is configured per UE or per frequency.
2.3 Configuration of Measurement thresholds
RAN4 concluded that the new RSRQ measurement is applicable for idle mode and connected mode. For connected mode, the network can configure the measurement thresholds based on which RSRQ measurement is used, therefore existing threshold IEs can be reused and we do not  need to introduce new threshold IE for it.

Observation 1:
For connected mode, the existing threshold IEs can be reused for new RSRQ measurement.
For idle mode, if the network indicates to use the new RSRQ measurement, Rel-12 UEs perform the new RSRQ measurements. However legacy UEs will still perform the Rel-8 RSRQ measurements. The issues is whether the Rel-12 UEs and Rel-8 UEs can or shall use the same thresholds. There are three alternatives:

· Alt 1: the new RSRQ measurement and the Rel-8 RSRQ measurement share the same thresholds;

· Alt 2: UE-specific offsets between the new RSRQ measurement and the Rel-8 RSRQ measurement is broadcasted (i.e. an offset to be applied to the legacy thresholds);

· Alt 3: introduce new thresholds for the new RSRQ in all the related SIBs;

This answer may depend on the difference between the results of the Rel-8 RSRQ measurement and the results of new RSRQ measurement. We would suggest asking RAN4 about this issue. 
Proposal 3: Send an LS to RAN4 to ask whether the new RSRQ measurement and the Rel-8 RSRQ measurement can share the same thresholds for idle mode. 
If there is significant difference between Rel-8 RSRQ value and new RSRQ value, we have to introduce new thresholds for new RSRQ.
2.4 Switch between the new RSRQ measurement and the Rel-8 RSRQ measurement
If there is significant difference for Rel-8 RSRQ value and new RSRQ value, for a particular measurement task, it is likely that some cells will not fulfil the triggering condition any more or some cells will for the first time fulfil the triggering condition when the switch between the new RSRQ measurement and the Rel-8 RSRQ measurement occurs. Therefore, we suggest that the reporting criteria of the related measurement tasks should be re-evaluated in such case, i.e. remove the measurement reporting entry from the VarMeasReportList for the related measurement IDs.
Proposal 4: If there is significant difference for the Rel-8 RSRQ value and the new RSRQ value, remove the measurement reporting entry from the VarMeasReportList for related measurement IDs when the switch between the new RSRQ measurement and the Rel-8 RSRQ measurement occurs.
3 Conclusion
In this paper, we analysis and discuss the corresponding RAN2 impacts due to the introduction of new RSRQ measurement. We have the following proposals:
Proposal 1: send an LS to RAN4 indicating that at least for UMTS, a capability bit is needed for the new RSRQ measurement.

Proposal 2: Send an LS to RAN4 to ask whether the new RSRQ measurement is configured per UE or per frequency.
Observation 1:
For connected mode, the existing threshold IEs can be reused for new RSRQ measurement.
Proposal 3: Send an LS to RAN4 to ask whether the new RSRQ measurement and the Rel-8 RSRQ measurement can share the same thresholds for idle mode. 

Proposal 4: 
If there is significant difference for the Rel-8 RSRQ value and the new RSRQ value, remove the measurement reporting entry from the VarMeasReportList for related measurement IDs when the switch between the new RSRQ measurement and the Rel-8 RSRQ measurement occurs.
Corresponding draft LS is provided in [3].
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