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1 Introduction
In this paper we propose a more efficient measurement mechanism for signalling of measurement reports in Release 7. 
2 Motivation and Mechanism
2.1 RSCP and Ec/No measurement results required for handover evaluation

There are situations in which the measurement results of both CPICH RSCP describing the uplink signal strength and CPICH Ec/No describing the downlink quality are required by the RNS for handover decision. This can be exemplified with two scenarios:

Scenario 1: UTRAN FDD cell conditions: good coverage, high load
Measurement results in the UE: CPICH RSCP is high, CPICH Ec/No is low.

If the UE is requested only to report the measured CPICH RSCP, then this may lead to an erroneous handover decision in the RNS. 
A handover algorithm in the RNS has to base its handover decision sorely on the reported CPICH RSCP, i.e. independent of the downlink quality. It may therefore choose a cell as handover candidate with extremely poor downlink quality. 
If the UE is requested to report only the CPICH Ec/No results, no incorrect handover decision will occur.
Scenario 2: UTRAN FDD cell conditions: poor coverage, low load
Measurement results in the UE: CPICH RSCP is low, CPICH Ec/No is high.
If the UE is requested to report only the measured CPICH Ec/No, then this may lead to erroneous handover decision in the RNS. 
A handover algorithm in the RNS has to base its handover decision sorely on the reported CPICH Ec/No, i.e. independent of the uplink signal strength. It may therefore choose a cell as handover candidate with extremely uplink signal strength.

If the UE is requested to report only the CPICH RSCP results, no incorrect handover decision will occur.

The two scenarios are described in detail in [1].
Conclusion: There exists at least one scenario, which leads to erroneous handover decisions if based exclusively on either the on CPICH RSCP or CPICH Ec/No measurements. 
2.2  Two stage measurement with a single reporting criterion
We propose a two stage measurement in the UE, which generates a single measurement report. The proposed measurement is always initially set to report CPICH Ec/No measurement reports. The CPICH Ec/No measurement reporting continues till the UE internally determined, but not to UTRAN reported CPICH RSCP measurement result crosses an UTRAN set threshold. Please note, that CPICH Ec/No is calculated by CPICH RSCP and UTRA RSSI, so for Ec/No measurement value determination, the UE has to measure RSCP anyway.
If the UE determines that the threshold has been crossed, then the UE reporting is switched in the UE from CPICH Ec/No to CPICH RSCP. 
Conclusion: This will allow a single measurement to report enough information to the network about whether a cell is suitable for a handover. 

The table below summarizes the information available for the handover algorithm in the RNS given this measurement: 
	UE measurement quantity:
	Data available for handover decision in RNS: 

	CPICH Ec/No
	The handover algorithm in the RNS has following information for handover decision:

· current CPICH Ec/No value

· current CPICH RSCP > UTRAN set RSCP threshold

	CPICH RSCP
	The handover algorithm in the RNS has following information for handover decision:

reported CPICH RSCP < UTRAN set RSCP threshold: 

· current CPICH Ec/No value is unknown

· current CPICH RSCP > UTRAN set RSCP threshold


Table 1: Available data for handover evaluation
2.3 Required Changes
A first analysis of the above proposed measurement would require the following changes to the measurement reports in the UE:
· CPICH RSCP threshold trigger added in measurement command message to switch from Ec/No to RSCP reporting. Also a switch back trigger to Ec/No is required in the UE and hence must be signalled.
· Indication of the used measurement quantity in the measurement report message

Conclusion: To address the issue of compatibility, a first analysis indicates that any extension of the messages Measurement Control and Measurement Report is non-critical.
2.4 Motivation for Optimisation and Foreseen Benefits 

UTRAN allows the UE to perform several measurements; therefore the UE can be requested to set both CPICH RSCP and CPICH Ec/No as separate measurement criterions. An efficiency gain is achieved, if it was possible to combine two reporting criteria in a single measurement command. TS 25.133 places in section 8.3 a limit on the number of measurement criterions a UE has to support in parallel: not more than 18 reporting criterions in total for Intra-frequency, Inter frequency, Inter frequency (virtual active set), and Inter-RAT. The total number for measurement criterions the UE has support for the measurement category 

· Intra-frequency is 8,
· Inter-frequency is 6,
· Inter-frequency (virtual active set) is 4, and
· Inter-RAT is 4 (if supported by the UE).

Conclusion: Especially for the measurement category “inter-frequency on virtual active set” the maximum number of 4 supported parallel measurement categories is limiting the operator’s flexibility in managing the UE mobility within his network.

3 Conclusion
It is proposed that RAN2 discuss the feasibility of the proposal and if feasible agree a timescale for work to continue on improved measurement report configurations.
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