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1
Introduction

This paper mainly includes a text proposal aiming to capture the current status on measurements in the E-UTRA RRC specification. In order to facilitate this, a short summary of the current status was prepared. This summary was also used to agree which areas are of primary importance to progress next.

2
Discussion

2.1 Introduction

This document is part of an attempt to progress the main areas of the E-UTRA RRC procedural specification (System information, Radio connection management, Connected mode mobility, Measurements and security). The aim is to reflect the current status of the discussions in E-UTRA RRC.

This document includes:

· A text proposal capturing the current status, consisting of:

· A descriptive text outlining the general principles/ framework

· Specification text in the corresponding sections

· A short summary of the current status
Regarding the status of this contribution, it should be noted that:
· The documents were provided as input to the 3rd RRC conference and subject to an e-mail review afterwards. This document is the outcome of the e-mail review (changes are shown as a different ‘user’)
· During the 4th RRC conference is was agreed to focus the discussion on the following main open issues:

· Items already covered by the ongoing e-mail discussion on measurements:

· Can the RRC connection reconfiguration message triggering the handover also include measurement configuration information

· Should a separate message be introduced for signalling the measurement configuration

· Should we introduce a means to reconfigure/continue the interF measurements upon interF handover

· New items, to be progressed during the Shanghai meeting:

· Which measurement events are required and what are the main associated parameters
The following section discusses how to specify the measurements in further detail, which is needed to allow capturing agreements regarding the measurements events.

2.2 Structuring

In the UTRA RRC specification, part of the measurement requirements are specified in a section separate from the main measurement procedures i.e. includes a section 14.1- 14.7. Adding to the confusion is that this section includes both descriptive and normative parts. Hence, it seems worthwhile to discuss if the E-UTRA specification should adopt a somewhat different structure.
The UTRA RRC sections 14.1-14.7 include the following elements:
· Additional requirements regarding measurement quantities

· Reporting events,

· Informative text on  how parameters can be used

· Additional details on inter-RAT measurements e.g. BSIC identification/ re-confirmation

For the E-UTRA RRC specification, the proposal is to handle these elements as follows:

· Introduce general descriptive text is included in 5.1 i.e. an example of event triggered reporting case
· Actual requirements are covered by normative sections i.e.

· The measurement reporting section may include a section detailing the triggering conditions and/ or

· Further details may be specified in the section on Generic actions on receipt and absence of an information element
RAN2 is requested to discuss and conclude the above proposals
4
Conclusion & recommendation
This paper includes:

· A text proposal aiming to capture the current status on measurements in the E-UTRA RRC specification, that is the outcome of an e-mail review. RAN2 is requested to endorse this text proposal for inclusion in the E-UTRA RRC specification

· A proposal for structuring the specification text for the measurements, that is somewhat different as compared to the UTRA RRC specification. RAN2 is requested to discuss and conclude these proposals to allow capturing agreements regarding the measurements events.
5
Current status & what to capture in 36.331 (Annex)

General principles & framework

The measurement object specifies what the UE must measure e.g. a carrier frequency or a list of neighbouring cells

The measurement configuration specifies how the UE must measure and report a measurement object. It is characterised by

· Measurement identity

· A separate identity is used for each type
· Used upon configuration & upon reporting

· Measurement type

· Mobility

· Intra-frequency E-UTRAN measurements

· Inter-frequency E-UTRAN measurements

· Inter-RAT measurements for UTRAN and GERAN

· Other (FFS, e.g. quality, UE internal, traffic volume, UE positioning)

· Measurement quantity

· Reference symbol received power (RSRP)

· E-UTRA carrier received signal strength indicator (RSSI)

· RSRQ to be added

· Reporting criteria:

· Event triggered reporting

· Periodic reporting

· Event triggered periodic reporting.
Procedures

· Measurement configuration

· E-UTRAN applies measurement commands to start, modify or stop a measurement configuration and/ or to establish, modify or release a measurement object

· E-UTRAN allocates gap patterns to the UE for measurements that do require transmission/reception gaps (referred to as a gap assisted measurements)

· Measurement reporting

· The UE evaluates the measurements against the reporting criteria and sends reports to the network accordingly 
· Handover

· IntraF HO

· All measurements (intraF, interF, interRAT) continue unchanged
· InterF HO

· The intraF measurements continue with unchanged configuration but applied to the new serving frequency

· The interF measurements stop. It is FFS means are introduced to reconfigure/continue the interF measurements

· The interRAT measurements continue unchanged

Signalling, messages
· A connected mode UEs will receive the measurement configuration only via dedicated signalling

· This also applies for the Neighbouring Cell List (NCL)

· Also upon connection establishment, the E-UTRAN is required to provide the configuration via dedicated signalling

· The measurement configuration can be included in message sent after completign of the handover.

· It is FFS if the RRC connection reconfiguration message optionally includes the measurement configuration or if a separate message is introduced for signalling the measurement configuration

· It is FFS if the message used to perform contention resolution and SRB establishment can also activate measurement

· It is FFS if the RRC connection reconfiguration message triggering the handover can include measurement configuration information

Signalling, parameters
· NCL

· It should be possible to indicate intraF, interF and interRAT cells for which specific measurement configuration parameters apply (e.g. specific offsets)

· The NCL shall include each neighbouring GSM/GERAN cell that the UE is required to report
· It is FFS how to indicate specific (blacklisted) neighbouring cells that the UE is not allowed to report

Other

· DRX interaction

· Measurement requirement and reporting criteria may depend on the DRX interval

· If the serving cell radio link quality is above a threshold, measurements may be omitted

· Irrespective of DRX, the UE may use the first available RACH opportunity to send a measurement report

· Immediately after sending a measurement report, the UE may change its DRX. This mechanism would be pre-configured by the eNB

<Cut until the first modified section>

5.1
General

5.1.1
System information

5.1.2
Measurements

The UE reports measurement information in accordance with the measurement configuration as provided by E-UTRAN. The measurement configuration includes the following parameters:

1.
Measurement identity: A reference number that is used when configuring the measurement as well as when reporting measurement information.

2.
Measurement command: The following measurement commands have been defined.

-
Setup: used to setup a new measurement.

-
Modify: used to modify a measurement that has been configured previously.
-
Release: used to stop a measurement and to clear the entire measurement configuration

3.
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: measurements of radio access technology other than E-UTRAN, e.g. UTRAN, GSM.
-
The use of other measurement type e.g. Traffic volume, Quality, UE-internal and/ or UE positioning measurements is FFS
4.
Measurement objects: The objects at which the UE shall perform the measurement e.g. a carrier frequency or a list of neighbouring cells.  An object may include additional parameters e.g. parameters applicable for a specific cell.

Editors note
It is FFS how to indicate specific (blacklisted) neighbouring cells that the UE is not allowed to report
5.
Measurement quantity: The quantity the UE shall measure as well as the associated filtering parameters.

6.
Reporting quantities: The quantities that the UE shall include in the measurement report. Some reporting quantities may be specified implicitly by the event triggering the measurement reporting.
7.
Measurement reporting criteria: The criteria that trigger the UE to provide a measurement report, e.g. periodical or event-triggered reporting.
The use of other measurement configuration parameters e.g. Measurement Validity, Measurement reporting mode and/ or Additional measurement identities it is FFS.
Some of the listed parameters are applicable only in specific cases e.g. only for specific measurement types. Further details about the measurement configuration parameters are provided in clause 6.
Editors note
The usefulness of the introduction of a term for the measurement configuration excluding the measurement object is FFS 
The UE may be measuring and/ or reporting the following types of cells:

1.
The serving cell.
2.
Listed cells i.e. cells that are indicated by the E-UTRAN as part of the list of neighbouring cells (i.e. as measurement object).
3.
Detected cells i.e. cells that are not indicated by the E-UTRAN but detected by the UE.
The UE reports both indicated and detected cells with one exception: the UE is only reports indicated GERAN cells.

5.2
High level procedures

<Cut until the next modified section>

5.2.6
Measurement reporting

<Cut until the next modified section>

5.3
Elementary procedures

<Cut until the next modified section>

5.3.4
Measurement configuration

It is FFS if the configuration of scheduling gaps is part of the measurement configuration, part of the radio resource configuration or a separate information element.

5.3.4.1
Introduction

To be specified

5.3.4.2
Setup of a measurement

To be specified

5.3.4.2
Modification of a measurement

To be specified

5.3.4.3
Release of a measurement

To be specified

5.3.5
Handover

Editors note
This elementary procedure covers aspects specifically related to eNB re-location.

Editors note
It has been agreed that no start time is signalled indicating from when the dedicated preambles in the target cell are allocated (i.e. the E-UTRA shall ensure they are available when required). Furthermore, it has been agreed that it is optional to send an end time indicating until when the dedicated preambles in the target cell are allocated. It has also been agreed that upon handover the E-UTRA may either perform a reconfiguration (i.e. indicate the delta compared to the configuration used in the source cell) or an establishment (i.e. indicate all configuration parameters).

5.3.5.x
Measurement related actions

5.3.5.x.1
General

Editors note
It is assumed there is no need for a section for Measurement related actions upon inter-RAT handover since upon handover to E-UTRAN the measurements are established in a similar manner as the normal setup.

5.3.5.x.2
Measurement related actions upon intra-frequency handover

All measurements (intra-frequency, inter-frequency and inter-RAT) continue unchanged.
Further details are to be specified

5.3.5.x.3
Measurement related actions upon inter-frequency handover

The intra-frequency measurements continue with unchanged configuration with the exception that the measurement object is set to the new serving frequency.  
NOTE
This implies that for the new serving frequency the UE neither applies cell specified parameters e.g. offsets nor ‘blacklisted’ cells
The inter-frequency measurements stop. It is FFS means are introduced to reconfigure/continue the inter-frequency measurements.
The inter-RAT measurements continue unchanged.
Further details are to be specified

5.4
Procedure interactions

5.5
General procedures

5.5.1
Actions within and upon changing state (FFS)

Editors note
This section may be used to provide an overview of the UE actions within RRC_IDLE and RRC_CONNECTED as well as any specific handling performed upon moving from one state to the other

Editors note
Since measurements are explicitly configured upon connection establishment and implicitly released upon connection release, it is assumed that there are no measurement related actions to be specified in this section
5.6
Generic actions on receipt and absence of an information element

5.6.x
Measurement related information elements
To be specified (i.e. details regarding the UE action upon receiving specific measurement IEs).
5.6.x.x
Measurement objects
Editors note
The following statements are to be rephrased into proper specification text
It should be possible to indicate intraF, interF and interRAT cells for which specific measurement configuration parameters apply (e.g. specific offsets)

The NCL shall include each neighbouring GSM/GERAN cell that the UE is required to report

It is FFS how to indicate specific (blacklisted) neighbouring cells that the UE is not allowed to report
5.6.x.x
Measurement type
Intra-frequency measurements: to be specified.

Inter-frequency measurements: to be specified.

Inter-RAT measurements: to be specified.
5.6.x.x
Measurement quantity
Reference symbol received power (RSRP): to be specified
E-UTRA carrier received signal strength indicator (RSSI) : to be specified
RSRQ: to be specified
The associated filtering: to be specified

5.6.x.x
Measurement reporting criteria type


Periodical reporting: to be specified
Event-triggered reporting: to be specified
Event-triggered periodic reporting: to be specified

5.7
Generic error handling
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