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1. Introduction 

Stage3 work on different specifications has started. For RRC specification, companies were invited to volunteer to prepare a list of parameters for which behavior is specified or under discussion within a specific functional area. This contribution is covering initial set of messages and parameters needed for measurement configuration for mobility purpose. It also includes draft text proposal for measurement reporting and measurement configuration procedures (chapter 5 of the RRC specification).
The corresponding stage2 document dealing with proposed framework for measurements is in Ref [2].

2. Discussion
2.1. Measurement configuration, basic assumption
The purpose of Measurement configuration is to setup, modify or release the measurements in the UE.
2.2. Measurement configuration, open issues

As discussed during the conference call, the following open issues are related to measurement configuration
1. Whether measurement configuration is included only in Radio Connection Change or there is a need for additional separate procedure.
2. The need to signal measurement configuration with separate message in order to minimize the size of handover message.
3. It is commonly accepted as a working assumption to use dedicated signaling for measurement configuration.
4. It is open whether parts of connected mode measurement configuration can be conveyed vuia system information.

2.3. Measurement Configuration, message contents
The following table proposes a list of parameters that are needed for the purpose of measurement configuration:
	Functional area
	Function
	Parameter
	Act
	Comment

	Mobility
	Measurement Configuration 
	
	
	

	
	
	Object list
	
	FFS

	
	
	Measurement type
	
	1 Intra-frequency

2 Inter Frequency

3 Inter RAT (it is FFS whether details for GSM, WCDMA and FFS)

4 Other (FFS)



	
	
	Measurement identity
	
	A reference number that should be used by the E-UTRAN when setting up, modifying or releasing the measurement and by the UE in the measurement report

	
	
	Measurement Command
	
	1 Setup

2 Modify

3 Release



	
	
	Measurement quantity
	-
	1) RSSI

2) RSRP

3) (FFS)

	
	
	Reporting quantity
	-
	1) RSSI

2) RSRP

3) (FFS)

	
	
	Measurement reporting criteria
	
	Triggering

1) Periodic

2) Event triggered



	
	
	Measurement reporting transfer mode
	-
	RLC: AM or UM

	
	
	Measurement validity
	-
	Connected, Connected + Idle

	
	
	Reporting criteria, event based
	-
	Event Id, triggering condition(s), cells forbidden to trigger, W, hysteresis, threshold used, (de-) activation threshold, time to trigger, reporting interval, number of reports, reporting cell status, Use of cell individual offset…

	
	
	Reporting cell status
	
	Number of cells to report
Indicated separately for intra-frequency, inter-frequency and inter-RAT

	
	
	TBD
	-
	

	
	
	TBD
	-
	

	
	
	
	
	


2.3.1 Measurement configuration, information elements
Based on the above contents, the following information elements are proposed: (to be included in the Protocol data unit’s chapter, RRC information elements for measurement configuration i.e.6.3.2 of the current R2-072207) 
2.3.1.1 Measurement identity

A reference number that is used by the UTRAN 
· at modification and release of the measurement, 
· And by the UE in the measurement report.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Measurement identity 
	MP
	
	Integer(1..16)
	


2.3.1.2 Measurement command
Measurement command:

· Setup: Setup a new measurement
· Modify: Modify a previously defined measurement, e.g. to change the reporting criteria.
· Release: Stop a measurement and clear all information in the UE that are related to that measurement.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Measurement command
	MP
	
	Enumerated(Setup, Modify, Release) 
	


2.3.1.3 Measurement type
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Measurement Type
	MP
	
	Enumerated(Intra-frequency,

Inter-frequency,

Inter-RAT,

Other (FFS)

	


2.3.1.4 Measurement quantity
Includes, non-frequency related, cell reporting quantities.

.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	
	
	
	
	

	>>E-UTRA carrier RSSI 
	MP
	
	Boolean
	

	>>RSRP
	MP
	
	Boolean
	

	>>RSRQ(FFS)
	
	
	
	

	(FFS)
	
	
	
	


2.3.1.5 Reporting quantity

Includes, non-frequency related, cell reporting quantities.

.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	
	
	
	
	

	>>E-UTRA carrier RSSI 
	MP
	
	Boolean
	

	>>RSRP
	MP
	
	Boolean
	

	>>RSRQ(FFS)
	
	
	
	

	(FFS)
	
	
	
	


2.3.1.6 Measurement reporting criteria
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Periodical Reporting
 / Event Trigger Reporting Mode
Event triggered periodical Reporting Mode(FFS)
	MP
	
	Enumerated (Periodical reporting, Event trigger, …)
	


2.3.1.7 Measurement reporting transfer mode
This information element contains the type of Measurement Report transfer mode.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Measurement Report Transfer Mode
	MP
	
	enumerated (Acknowledged mode RLC, Unacknowledged mode RLC)
	


2.3.1.8 Measurement validity
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	UE state 
	MP
	
	FFS
	


2.3.1.9 Periodical reporting criteria

This information elememnt contains the periodical reporting criteria information necessary only in the periodical reporting mode.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Amount of reporting
	MD
	
	Integer(FFS)
	The default value is infinity.

	Reporting interval
	MP
	
	Integer(FFS)
	Indicates the interval of periodical report.

Interval in milliseconds


2.3.1.10 Intra-frequency measurement
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Intra-frequency measurement objects list
	OP
	
	TBD
	

	Intra-frequency measurement
 quantity 
	OP
	
	TBD
	

	Intra-frequency reporting quantity 
	OP
	
	TBD
	

	Reporting cell status
	
	
	TBD
	

	Measurement validity 
	OP
	
	TBD
	

	CHOICE report criteria
	OP
	
	
	

	>Intra-frequency measurement 
 reporting criteria 
	
	
	TBD
	

	>Periodical reporting criteria
	
	
	TBD
	

	>No reporting
(FFS)
	FFS
	
	
	


2.3.1.11 Intra-frequency reporting quantity
This information element contains the reporting quantity information for an intra-frequency measurement.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Reporting quantities Unlisted cells
	MP
	
	
	

	Reporting quantities for Listed cells
	OP
	
	
	


3. Text proposal 
3.1. Chapter 5.2.5 Measurement reporting

Proposed text for section 5.2.5 “Measurement reporting”

(The text is based on section 8.4.2 in 3GPP TS 25.331 v 7.3.0)

5.2.5 Measurement reporting
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Figure 5.2.5-1: Measurement report, normal case

5.2.5.1
General

The purpose of the measurement reporting procedure is to transfer measurement results from the UE to E-UTRAN.

5.2.5.2
Initiation

In RRC Connected state, the UE shall:

1>
transmit a MEASUREMENT REPORT message on the uplink DCCH when the reporting criteria stored in variable MEASUREMENT_IDENTITY are met for any ongoing measurements that are being performed in the UE.

The reporting criteria are fulfilled if either:

-
a periodic MEASUREMENT REPORT message shall be sent according to the IE "Periodical Reporting Criteria"; or

-
an event in stored IE "Measurement reporting criteria" was triggered. Events and triggering of reports for different measurement types are described in detail in clause XX
For the measurement, which triggered the MEASUREMENT REPORT message, the UE shall:

1>
set the IE "measurement identity" to the measurement identity, which is associated with that measurement in variable MEASUREMENT_IDENTITY;

1>
set the IE "measured results" to include measurements according to the IE "reporting quantity" of that measurement stored in variable MEASUREMENT_IDENTITY; and

2>
if all the reporting quantities are set to "false":

3>
not set the IE "measured results".

1>
if the MEASUREMENT REPORT message was triggered by an event (i.e. not a periodical report):

2>
set the IE "Event results" according to the event that triggered the report.

…
The UE shall:

1>
transmit the MEASUREMENT REPORT message on the uplink DCCH using either AM or UM RLC according to the stored IE "measurement reporting mode" associated with the measurement identity that triggered the report.

When the MEASUREMENT REPORT message has been submitted to lower layers for transmission:

1> the procedure ends.
3.2. Chapter 5.3.3 Measurement configuration
Proposal 2:

Proposed text for section 5.3.3 “Measurement configuration”

(The text is based on sections 8.4.0-8.4.1.15 in 3GPP TS 25.331 v 7.3.0)
5.3.3 Measurement configuration

5.3.3.1
Measurement related definitions
E-UTRAN may control a measurement in the UE either by broadcasting a configuration as a part of system information and/or by transmitting a MEASUREMENT CONFIGURATION included in RRC CONNECTION CHANGE COMMAND.

The following information is used to control the UE measurements and the measurement results reporting:

1.
Measurement identity: A reference number that should be used by the E-UTRAN when setting up, modifying or releasing the measurement and by the UE in the measurement report.

2.
Measurement command: One out of three different measurement commands.

-
Setup: Setup a new measurement.

-
Modify: Modify a previously defined measurement, e.g. to change the reporting criteria.

-
Release: Stop a measurement and clear all information in the UE that are related to that measurement.

3.
Measurement type: One of the types listed below describing what the UE shall measure.

Presence or absence of the following control information depends on the measurement type

4.
Measurement objects: The objects on which the UE shall measure measurement quantities, and corresponding object information.

5.
Measurement quantity: The quantity the UE shall measure on the measurement object. This also includes the filtering of the measurements.

6.
Reporting quantities: The quantities the UE shall include in the report in addition to the quantities that are mandatory to report for the specific event.
7.
Measurement reporting criteria: The triggering of the measurement report, e.g. periodical or event-triggered reporting.

8.
Measurement Validity: Defines in which UE states the measurement is valid.

9.
Measurement reporting mode: This specifies whether the UE shall transmit the measurement report using AM or UM RLC.

10.
Additional measurement identities: FFS
All these measurement parameters depend on the measurement type and are described in more detail in clause XX
The different types of measurements are:

-
Intra-frequency measurements: measurements on downlink physical channels at the same frequency as the current serving cell. A measurement object corresponds to one cell. Detailed description is found in subclause XX.

-
Inter-frequency measurements: measurements on downlink physical channels at frequencies that differ from the frequency of the current serving cell. A measurement object corresponds to one cell. Detailed description is found in subclause XX.

-
Inter-RAT measurements: measurements on downlink physical channels belonging to another radio access technology than E-UTRAN, e.g. GSM. A measurement object corresponds to one cell. Detailed description is found in subclause XX.

-
Other measurements: FFS
The UE shall support a number of measurements running in parallel (FFS, to be specified in xx). The UE shall also support that each measurement is controlled and reported independently of every other measurement.

Cells that the UE is monitoring are grouped in the UE into three mutually exclusive categories:

1.
Serving cell 
2.
Unlisted cell
3.
Listed cell 

…
5.3.3.2
General

The purpose of the RRC CONECTION CHANGE procedure including MEASUREMENT CONFIGURATION is to setup, modify or release a measurement in the UE.

…
5.3.3.3
Initiation

The E-UTRAN may request a measurement by the UE to be setup, modified or released with a MEASUREMENT CONFIGURATION, which is included in a RRC CONNECTION CHANGE COMMAND message transmitted on the downlink DCCH using, AM RLC.

The E-UTRAN should take the UE capabilities into account when a measurement is requested from the UE.

When a new measurement is created, E-UTRAN should set the IE "Measurement identity" to a value, which is not used for other measurements. E-UTRAN may use several "Measurement identity" for the same "Measurement type". In case of setting several "Measurement identity" within a same "Measurement type", the measurement object or the list of measurement objects can be set differently for each measurement with different "Measurement identity ".

When a current measurement is modified or released, E-UTRAN should set the IE "Measurement identity" to the value, which is used for the measurement being modified or released. In case of modifying IEs within a "Measurement identity", it is not needed for E-UTRAN to indicate the IEs other than modified IEs, and the UE continues to use the current values of the IEs that are not modified. E-UTRAN should not use "modify" to change the type of measurement stored in the variable MEASUREMENT_IDENTITY for a given measurement identity.

5.3.3.4
Reception of MEASUREMENT CONFIGURATION by the UE

Upon reception of a MEASUREMENT CONFIGURATION the UE shall perform actions specified in sub-clauses XXX unless otherwise specified below.

The UE shall:

1>
read the IE "Measurement command";

1>
if the IE "Measurement command" has the value "setup":

2>
store this measurement in the variable MEASUREMENT_IDENTITY according to the IE "measurement identity", first releasing any previously stored measurement with that identity if that exists;

2> for measurement types "inter-RAT measurement" or "inter-frequency measurement" that require measurements on a frequency other than the actually used frequency:
TBD
…
1>
if the IE "Measurement command" has the value "modify":

2>
for all IEs present in the MEASUREMENT CONFIGURATION:

3>
if a measurement was stored in the variable MEASUREMENT_IDENTITY associated to the identity by the IE "measurement identity":

4>
if measurement type is set to "intra-frequency measurement", for any of the optional IEs "Intra-frequency measurement objects list", "Intra-frequency measurement quantity", "Intra-frequency reporting quantity", "Measurement Validity", "report criteria" and "parameters required for each event" (given "report criteria" is set to "intra-frequency measurement reporting criteria") that are present in the MEASUREMENT CONFIGURATION:

4>
if measurement type is set to "inter-frequency measurement", for any of the optional IEs “Inter-frequency measurement object list”, "Inter-frequency measurement quantity", "Inter-frequency reporting quantity", "Measurement Validity", "Inter-frequency set update" and "parameters required for each event" (given "report criteria" is set to either "inter-frequency measurement reporting criteria" or "intra-frequency measurement reporting criteria") that are present in the MEASUREMENT CONFIGURATION message:

4>
if measurement type is set to "inter-RAT measurement", for any of the optional IEs "Inter-RAT measurement objects list", "Inter-RAT measurement quantity", and "Inter-RAT reporting quantity" that are present in the MEASUREMENT CONFIGURATION message:

4>
FFS for other measurement types
5>
replace all instances of the IEs listed above (and all their children, FFS) stored in variable MEASUREMENT_IDENTITY associated to the identity indicated by the IE "measurement identity" with the IEs received in the MEASUREMENT CONFIGURATION message;

5>
leave all other stored information elements unchanged in the variable MEASUREMENT_IDENTITY.

3>
otherwise:

4>
set the variable CONFIGURATION_INCOMPLETE to TRUE.

2>
if measurement type is set to "inter-frequency measurement":

TBD
2>
for any other measurement type:

3>
resume the measurements according to the new stored measurement control information.

2>
for measurement type "inter-RAT measurement":

TBD
…
1>
if the IE "measurement command" has the value "release":

2>
terminate the measurement associated with the identity given in the IE "measurement identity";

2>
clear all stored measurement control information related associated to this measurement identity in variable MEASUREMENT_IDENTITY.

5.3.3.5
Unsupported measurement in the UE

If E-UTRAN instructs the UE to perform a measurement that is not supported by the UE, or would cause the maximum number of reporting criteria supported by the UE (FFS) to be exceeded, the UE shall:

1>
retain the measurement configuration that was valid before the MEASUREMENT CONFIGURATION message was received;

1>
set the IE "RRC transaction identifier" in the RRC CONNECTION CHANGE FAILURE message to the value of "RRC transaction identifier" in the entry for the RRC CONNECTION CHANGE COMMAND message in the table "Accepted transactions" in the variable TRANSACTIONS; and

1>
clear that entry.

1>
set the cause value in IE "failure cause" to "unsupported measurement";

1>
submit the RRC CONNECTION CHANGE FAILURE message to lower layers for transmission on the DCCH using AM RLC;
1>
continue with any ongoing processes and procedures as if the invalid RRC CONNECTION CHANGE COMMAND message has not been received;

1>
and the procedure ends.
Editor’s note: It is expected that there will be a general (common) description in case the RRC CONNECTION CHANGE procedure fails.
5.3.3.6
Configuration Incomplete

If the variable CONFIGURATION_INCOMPLETE is set to TRUE, the UE shall:

1>
retain the measurement configuration that was valid before the MEASUREMENT CONFIGURATION was received;

…
5.3.3.7
Invalid MEASUREMENT CONFIGURATION
If the RRC CONNECTION CHANGE COMMAND carrying MEASUREMENT CONFIGURATION message contains a protocol error causing the variable PROTOCOL_ERROR_REJECT to be set to TRUE according to clause 95.7, the UE shall perform procedure specific error handling as follows. The UE shall:
TBD
. 
3.3. Chapter 7.1 Measurement identity
Proposal 3:

Proposed text to be added to section 7.1 “UE Variables”

(The text is based on section 13.4.12 in 3GPP TS 25.331 v 7.3.0) 

7.1.x
MEASUREMENT_IDENTITY

This variable stores the measurements configured in the UE. For each configured measurement, the information below shall be stored.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	MEASUREMENT CONFIGURATION
	OP
	
	MEASUREM CONFIGURATION, System Information Block type XX (FFS)
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