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1. Introduction

Currently, measurement validity is still left as FFS in RRC spec. Moreover DRx dependant measurement reporting criteria had been agreed in stage2, but so far it has not discussed in stage3. In this document, we discuss following points;

· Need for measurement validity

· DRx dependant measurement reporting criteria in stage3
2. Discussion
2.1. Need for measurement validity
In 5.5.1 of 36.331[1], the use of measurement validity is left as FFS.
Editor's note:
The use of other measurement configuration parameters, e.g. Measurement validity is FFS.

In UMTS, measurement validity was defined with respect to UE state in which the configured measurement shall be valid in these state (e.g. CELL_DCH, except CELL_DCH). Having different UE states present in UMTS, the benefit for UE to maintain configured measurement based on measurement validity is significant (e.g. reporting measured results of neighbouring cells was needed only in CELL_DCH state). In LTE, a single state is defined for connected. Thus, it is not desire to support measurement validity in LTE.
Proposal 1: Measurement validity is not supported in LTE.
2.2. DRx dependant reporting criteria in stage3

In stage2, DRx dependant measurement requirement and reporting criteria is captured in clause 12 of 36.300.
-
Measurement requirement and reporting criteria can differ according to the length of the DRX interval i.e. long DRX intervals may experience more relaxed requirements;

DRx dependant measurement requirement has been discussed in RAN4 ([2] ). E.g. in case DRx cycle length ≤ 40ms, the measurement performance requirements is identical to non-DRx that are defined for intra-frequency measurement and DRx dependant requirements are defined otherwise. 

However, DRx dependant reporting criteria has not been discussed in RAN2 so far. Followings are possible parameters that can be DRx dependant:

· Measurement rule

· Measurement rule is aimed to omit neighbour cell measurement so that UE can reduce battery consumption in good serving radio condition. However in shorter DRx cycle e.g. ≤ 40ms, omitting measurement may not reduce wake-up time since UE anyway needs to wake up for traffic activity

· Time to trigger
· In case UE is in long DRx e.g. 1280ms, UE may take measurement samples less frequently as measurement performance requirements get more relaxed according to DRx cycle length. One can consider that time to trigger may need to extended according to DRx cycle length so that enough measurement samples are used for event evaluation. 
· Reporting interval

· UE makes periodical reporting in case of periodical reporting, or as long as reporting condition is met once the event reporting is triggered. In case reporting interval is not aligned to DRx cycle, one can consider that UE should defer or advance measurement reporting so that reporting can be made in active time of DRx (e.g. if DRx cycle = 320ms and reporting interval = 400ms, then align reporting interval to 320ms). Delaying measurement reporting is not promising with respect to mobility latency perspective. However, in the event or periodical reporting if signal strength for serving cell is good, certain amount of delay should not have big impact.
In addition, RAN4 specification specifies measurement performance requires according to DRx cycle. By making measurement reporting aligned to DRx, UE would be able to report most up-to-date measurement samples at each reporting.

· Possible alternative is that network should configure reporting interval value to the multiples of longest DRx cycle. (e.g. if DRx cycle = 320/1280ms, then configure reporting interval to 1280ms, 2560ms) However, this limit flexibility of operation.
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Figure 1 DRx alignment of reporting interval
Proposal 2: RAN2 is requested to discuss the use of DRx dependant reporting criteria in stage3 and which parameter should be DRx dependant
3. Conclusion
We discussed need for measurement validity and DRx dependant reporting criteria and we propose:
Proposal 1: Measurement validity is not supported in LTE.
Proposal 2: RAN2 is requested to discuss the use of DRx dependant reporting criteria and which parameter should be DRx dependant
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Annex: Text Proposal to TS 36.331
5.5.1
Introduction

The UE reports measurement information in accordance with the measurement configuration as provided by E-UTRAN. E-UTRAN provides the measurement configuration applicable for a UE in RRC_CONNECTED state by means of dedicated signalling, i.e. using the RRCConnectionReconfiguration message. The measurement configuration includes the following parameters:

1.
Measurement type: The following measurement types have been defined.

-
Intra-frequency measurements: measurements at the downlink carrier frequency of the serving cell.

-
Inter-frequency measurements: measurements at frequencies that differ from the downlink carrier frequency of the serving cell.

-
Inter-RAT measurements of UTRA frequencies.

-
Inter-RAT measurements of GERAN frequencies.

-
Inter-RAT measurements of CDMA2000 HRPD or 1xRTT frequencies.

2.
Measurement objects: The objects on which the UE shall perform the measurements.

-
For intra-frequency and inter-frequency measurements a measurement object is a single E-UTRA carrier frequency. Associated with this carrier frequency, E-UTRAN can configure a list of cell specific offsets and a list of ‘blacklisted’ cells. Blacklisted cells are not considered in event evaluation or measurement reporting. 

-
For inter-RAT UTRA measurements a measurement object is a set of cells on a single UTRA carrier frequency.

-
For inter-RAT GERAN measurements a measurement object is a set of GERAN carrier frequencies.

-
For inter-RAT CDMA2000 measurements a measurement object is a set of cells on a single (HRPD or 1xRTT) carrier frequency.

3.
Reporting configurations: A list of reporting configurations where each reporting configuration consists of the following: 

-
Reporting criteria: The criteria that triggers the UE to send a measurement report. This can either be periodical or a single event description.

-
Reporting format: The quantities that the UE includes in the measurement report and associated information (e.g. number of cells to report). 

4.
Measurement identities: A list of measurement identities where each measurement identity links one measurement object with one reporting configuration. By configuring multiple measurement identities it is possible to link more than one measurement object to the same reporting configuration, as well as to link more than one reporting configuration to the same measurement object. The measurement identity is used as a reference number in the measurement report.

5.
Quantity configurations: One quantity configuration is configured for intra-frequency measurements, one for inter-frequency measurements and one per RAT type. The quantity configuration defines the measurement quantities and associated filtering used for all event evaluation and related reporting of that measurement type. One filter can be configured per measurement quantity.
6.
Measurement gaps: Periods that the UE may use to perform measurements, i.e. no (UL, DL) transmissions are scheduled. It is FFS if the measurement gaps are common for all gap assisted measurements.

E-UTRAN only configures a single Measurement object for a given frequency, i.e. it is not possible to configure two or more Measurement objects for the same frequency with different associated parameters, e.g. different offsets and/ or blacklists. E-UTRAN may configure multiple instances of the same event e.g. by configuring two reporting configurations with different thresholds.

The Measurement objects are specified per RAT type, with the E-UTRA measurement object list including both the intra-frequency object and the inter-frequency object(s). The Reporting configuration includes separate lists for E-UTRA, Inter-RAT, and for periodical reporting configurations. The E-UTRA reporting configuration list includes both intra- and inter-frequency reporting configurations (and events). There is a single Measurement identities list. Any E-UTRA measurement object can be linked to any E-UTRA reporting configuration. Some E-UTRA reporting configurations may not be linked to a measurement object (or to a ‘NULL’ object).

Editor's note:
The use of other measurement configuration parameters, e.g. Measurement validity is FFS.
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