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1. Introduction

As stage3 work on LTE RRC specification has started, Ericsson volunteered for a responsibility to provide the input on measurement configuration for the 36.331.

Current stage2 input Ref [1] on measurements is rather limited and therefore in this document we discuss the general framework for measurements for handover purpose/scenarios. Since document includes number of proposals, we hope that, as the outcome, a number of agreed or modified proposals could be included in chapter 10.1.3 of 36.300 and serve as a basis for the further stage3 work.
Corresponding stage3 input is included in Ref [2].

2. Expected Framework
2.1. Handover Measurement and Reporting

In principle, discussion on measurement configuration can be separated into two main categories:

· Measurements

· Reporting

Objectives for handover measurements and reporting are:

· Provide UE measured signal strength/quality information of the received cell’s to the network. The information allows the network to estimate the best Intra frequency cell to maintain the connection.  The information also allows the network to estimate when LTE have bad coverage and specific network actions need to be taken i.e. start Inter frequency handover evaluation or IRAT handover evaluation. 

· Provide information to the network so the network can estimate the interference caused by the UE to another cell and if the UE is interfered by another cell.

· Enable efficient handover scheme
· Limit the reporting rate 
It is expected that the E-UTRA specification may adopt similar principles as UTRA regarding basic measurement toolbox. 
2.1.1  Measurements
When it comes to measurements, the following should be discussed:

2.1.1.1 Measurement type

In order to enable efficient handover not just within cells on the current frequency but also to other frequencies of E-UTRA as well as other radio access technologies, the following measurement types are proposed to be specified:
· Intra-frequency LTE measurements

· Inter-frequency LTE measurements

· Inter-RAT measurements
· WCDMA, 
· GERAN,
· Other measurement types (FFS) (e.g. LTE bad coverage estimation)
Proposal 1: In order to structure work we propose to agree on the existence of the above listed measurement types and identifying procedures and parameters. In case new measurement types are defined by any of the working groups, they are to be included in the specified framework.
Proposal 2: Initially focus on intra-frequency LTE scenarios (align with RAN4 work).
How to control each of the measurement types is not under the scope of this document and companies were invited to discuss but in order to enable the control, each of the measurement types should have an associated identity 

Proposal 3: Independently on whether measurement control/configuration message is separate message or an information element within Radio Connection Change Command, it shall be possible to define a set of measurement configurations for each measurement type (exact number of types, as seen above is FFS) where each measurement configuration is identified with unique identity.. Therefore we propose to introduce, for every new measurement type, measurement identity that will be used by E-UTRA when configuring measurements as well as the UE when reporting results of the measurements.
Identities will be used by E-UTRA when setting up, modifying and releasing measurements. Similar to UTRA, measurement command can be used as an information element within the procedure that configures measurements.

Proposal 4: Introduce measurement command in order to 
·  Start measurements

·  Modify measurements

·  Stop measurements

2.1.1.2 Measurement quantities
In order to enable UEs to measure and report the measured results, measurement quantities need to be defined and specified. Currently, UE measurements for mobility purpose are the following:

·  Reference Signal Received Power RSRP

·  E-UTRA carrier RSSI (Received Signal Strength Indicator)

· RSRQ (FFS) 

There may be other measurements under discussion in RAN1 and will be addressed upon being agreed.

Proposal 5: For each of the measurement types specified, measurement quantities should be considered separately.
Note that RSRQ has not yet been agreed but it has some favorable properties that could help avoiding false triggering for the UEs moving indoor. Both RSRP and RSSI will fluctuate when moving indoor. By using averaged RSRQ values the correlated shadow fading  from measured cell’s will not cause unnecessary event triggering as compared to measuring , averaging and reporting RSSI and RSRP separate and calculating the quota in the network.
2.1.1.3 Measurement configuration parameters

In order for the UEs to perform measuring, as a part of measurement configuration, a basic set of rules/parameters needs to be conveyed to the UE.

Proposal 6: Define a set of measurement configuration parameters.

In addition to parameters that are to be defined, we propose to consider a set of “Controlling start and stop of measurements”, indicating when to start/stop measuring for specified measurement type and specified quantity:
· Currently in UTRAN, UEs are always searching and measuring on intra-frequency cells. In case of E-UTRA, it is possible to specify the minimum value, thresholds which defines when the UE should start/stop measuring on intra-frequency cells (FFS) 
· Thresholds indicating when to start/stop measuring on inter-frequency cells

· Thresholds indicating when to start/stop measuring on other RATs (it is FFS whether separate thresholds will be defined per RAT)

Proposal 7: Agree on the set of “Controlling start and stop of measurements”.
2.1.2 Reporting
When it comes to reporting, the following needs to be specified:

· Reporting events

· Reporting criteria

· Reporting quantities

· Triggering conditions

2.1.2.1 Reporting events

It is up to the network to configure the events which trigger the measurement report. As in UTRAN, basic toolbox including set of events should be specified.

Proposal 8: RAN2 to specify a basic toolbox including a set of reporting events. For each measurement type, a separate set of reporting events needs to be specified.

Compared to UTRAN, the number of reporting events can be reduced (i.e. no soft handover) thus we would like to propose initial set of vents to be specified.
Proposal 9: For the intra-frequency scenario, basic events are proposed to be specified:

· Change of cell(absolute and relative comparison)
· Absolute level reporting
· Serving cell becomes worse than an absolute threshold

· Neighbor cell becomes better than an absolute threshold

Similar to UTRA, mechanisms to modify measurement reporting criteria should be available.

Proposal10: We propose to inherit the following parameters from UTRA:

·  Hysteresis

· Time-to-trigger

· Cell individual offsets (FFS)
· Other (FFS)

Proposal 11: For the proposed events, there should be possibility to have several instances of the same event evaluation. Therefore, we propose to have a possibility to vary time-to-trigger and hysteresis values.
2.1.2.2 Reporting criteria 
Reporting criteria, as in UTRA specifies the triggering of measurement report:
· Event triggered reporting
· Periodic reporting
· Event triggered periodic reporting (FFS)

Proposal 12: We propose to adopt above listed reporting criteria. 
Note that the event triggered periodic reporting will be under discussion during the meeting and it is therefore listed as (FFS)

2.1.2.3 Reporting quantities
A set of reporting quantities needs to be defined and specified for E-UTRA. For each of the measurement types, reporting quantities should be considered separately. To start with, each measurement quantity has a corresponding reporting quantity. 

Proposal 13: We propose to adopt a set of reporting quantities for corresponding measurement quantities (e.g. RSRP and RSSI).
2.1.2.4 Triggering conditions
For each of the reporting events, a set of triggering conditions needs to be specified. 
Firstly, triggering conditions are to be configured by the network, for each measurement quantity. 
We propose to have the possibility to specify triggering conditions based on:
· Absolute thresholds
· Relative thresholds
It is up to the UE to evaluate.

Also, triggering conditions will depend on the type of cell. In E-UTRA a cell could be:

· Serving cell

· Listed Neighboring cell

· Unlisted Neighboring cell

Proposal 14: We propose to consider a set of event triggering conditions depending on measurement quantity, set of absolute and relative thresholds as well as type of cell.

3. Conclusion

In this document, we have proposed a framework for LTE RRC measurement configuration and reporting. We kindly ask RAN2 to adopt the general framework and included proposals and start specifying intra-frequency measurements first in order to align with RAN4 timeframe.
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