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1. Introduction
The work item "Dual-Cell HSUPA” was agreed by RAN#43 [1]. The measurement of the secondary carrier was widely discussed in RAN2#66and the following conclusions for measurement of the secondary carrier were agreed:
Active sets on both carriers are independent.
All intra-frequency events are supported on the carrier of the serving E-DCH cell, while intra-frequency events 1A, 1B, 1C, [1D,] 1E, 1F, 1J are supported on the carrier of the secondary serving E-DCH cell. Events are generated independently per carrier.
Some details about measurement behaviour for DC-HSUPA still need to be studied. This contribution addresses these details and gives proposals.
2. Discussion
In single carrier mode there is only one active set, and the intra-frequency measurement is considered as the measurement on the frequency of the active set. Therefore no frequency information is carried in intra-frequency events. In multi carrier mode, more than one active set was introduced. Measurements in relation to the secondary carrier are considered as intra-frequency measurements and the intra-frequency measurement events need to be changed to adapt to multi active sets scenario.
As measurement on secondary active set is independent, measurement configuration of both carriers need to be sent to UE. There are two methods to configure the measurement control message:
1. Independent measurement control message for both carriers,
2. Joint measurement control message for both carries.
 Joint measurement control for both carriers requires extension of the current measurement control message to include both the primary carrier info and secondary carrier info in the intra-frequency list. The measurement configurations of both carriers can be signalled by one measurement control message in this method.
Independent measurement control for both carriers requires the dispatch of a separate measurement control message for secondary carrier, independently from the primary carrier. 
2.1 Signalling load impact of both methods
Measurement Control message is sent to UE when the network detects a change in UE location. In most DC-HSUPA scenarios the primary and secondary carriers have are likely to have the same coverage. Therefore in most scenarios Measurement Control messages for primary carrier and secondary carrier are likely to be sent to UE simultaneously.
As measurement configurations for both carriers are included in one Measurement Control message in method 1, signalling load for secondary carrier measurement dispatch will slightly increase. 
In method 2, measurement configurations for both carriers are included in two separate independent Measurement Control messages. Signalling load for two separate messages is significantly increased compared to joint configuration. Therefore considering signalling load increment in downlink for measurement control method 1has better performance than method 2.
Proposal1: The measurement configurations of both carriers can be signalled by one measurement control message by extending the current measurement control message to include both the primary carrier info and secondary carrier info in intra-frequency list.
2.2 Specification impact for joint measurement dispatch
· Impact to Measurement Control, Measurement Report message
Frequency info shall be added to intra frequency list and intra frequency measurement result to differentiate primary carrier frequency and secondary carrier frequency.
· Impact to Maximum number of cells to measure and measurement definition 
The maxCellMeas needs to be extended in DC-HSUPA to configure intra-frequency measurement for secondary E-DCH active set and primary E-DCH active set simultaneously, which needs a liaison to RAN4.
Since secondary carrier measurement is considered as intra-frequency, the definition of intra-frequency and inter-frequency measurement need to be extended to include measurements on secondary carrier.
· Impact to used frequency definition
As secondary carrier measurement is considered as intra-frequency measurement, the secondary carrier shall be considered as used frequency other than non-used frequency in DC-HSDPA. 
The required detail changes to RRC specification are shown in Annex 1.
Proposal2: A liaison needs to be sent to RAN4 for the extension of Maximum number of cells to measure in DC-HSUPA.
3. Conclusion
It is proposed to discuss and agree on the proposals:

Propose1: The measurement configurations of both carriers can be signalled by one measurement control message by extending the current measurement control message to include the primary carrier info and secondary carrier info into intra-frequency list simultaneously.
Propose2: A liaison needs to be sent to RAN4 for the extension of Maximum number of cells to measure in DC-HSUPA.
4. Reference
[1] RP-090014, WI description, Dual-Cell HSUPA
Annex1: joint measurement for both carriers 
The different types of measurements are:

-
Intra-frequency measurements: measurements on downlink physical channels at the same frequencies as any of the active set(s). A measurement object corresponds to one cell. Detailed description is found in subclause 14.1.

-
Inter-frequency measurements: measurements on downlink physical channels at frequencies that differ from the frequencies of active set(s) and on downlink physical channels in active set(s). A measurement object corresponds to one cell. Detailed description is found in subclause 14.2.

/* ommited */
10.3.7.4
Cell measurement event results
Includes non-frequency related cell reporting quantities.

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

	CHOICE mode
	MP
	
	
	

	>FDD
	
	
	
	

	>>Primary CPICH info
	MP
	1 to <maxCellMeas>
	Primary CPICH info 10.3.6.60
	

	>>Secondary Cell Info
	OP
	1 to <maxCellMeas>
	
	

	>>>Primary CPICH info
	MP
	
	Primary CPICH info 10.3.6.60
	

	>>>Frequency info
	MP
	
	Frequency info 10.3.6.36
	

	>TDD
	
	
	
	

	>>Primary CCPCH info
	MP
	1 to <maxCellMeas>
	Primary CCPCH info 10.3.6.57
	


/* ommited */
10.3.7.33
Intra-frequency cell info list
Contains the information for the list of measurement objects for an intra-frequency measurement.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	CHOICE Intra-frequency cell removal
	OP
	
	
	Absence of this IE is equivalent to choice "Remove no intra-frequency cells".

	>Remove all intra-frequency cells
	
	
	
	(no data)

	>Remove some intra-frequency cells
	
	
	
	

	>>Removed intra-frequency cells
	MP
	1 to <maxCellMeas>
	
	

	>>>Intra-frequency cell id
	MP
	
	Integer(0 .. <maxCellMeas> - 1)
	

	>Remove no intra-frequency cells
	
	
	
	(no data)

	New intra-frequency cells
	OP
	1 to <maxCellMeas>
	
	This information element must be present when "Intra-frequency cell info list" is included in the system information

	>Intra-frequency cell id
	OP
	
	Integer(0 .. <maxCellMeas> - 1)
	

	>Frequency info
	CV-BCHopt
	
	Frequency info 10.3.6.36
	Absence of this IE means the cell is on the same frequency to serving cell.

	>Cell info
	MP
	
	Cell info 10.3.7.2
	This IE must be included for the serving cell when the IE "Intra frequency cell info list" is included in System Information Block type 11.

	Cells for measurement
	CV-BCHopt
	1 to <maxCellMeas>
	
	

	>Intra-frequency cell id
	MP
	
	Integer(0 .. <maxCellMeas>-1)
	



/* ommited */
10.3.7.35
Intra-frequency measured results list
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Intra-frequency measurement results
	OP
	1 to <maxCellMeas>
	
	

	>Cell measured results
	MP
	
	Cell measured results 10.3.7.3
	Only cells for which all reporting quantities are available should be included.

	>Frequency info
	OP
	
	Frequency info 10.3.6.36
	Absence of this IE means the cell is the same frequency to current serving cell.


/* ommited */
	Measurement information
	
	
	

	maxTGPS
	Maximum number of transmission gap pattern sequences 
	6
	

	maxAdditionalMeas
	Maximum number of additional measurements for a given measurement identity
	4
	

	maxMeasEvent
	Maximum number of events that can be listed in measurement reporting criteria
	8
	

	maxMeasParEvent
	Maximum number of measurement parameters (e.g. thresholds) per event
	2
	

	maxMeasIntervals
	Maximum number of intervals that define the mapping function between the measurements for the cell quality Q of a cell and the representing quality value
	1
	

	maxCellMeas
	Maximum number of cells to measure
	32
	

	maxReportedGSMCells
	Maximum number of GSM cells to be reported
	8
	

	maxReportedEUTRAFreqs
	Maximum number of E-UTRA frequencies to report
	4
	REL-8


/* ommited */
14.2.1
Inter-frequency reporting events
Within the measurement reporting criteria field in the MEASUREMENT CONTROL message UTRAN notifies the UE which events should trigger the UE to send a MEASUREMENT REPORT message. The listed events are the toolbox from which the UTRAN can choose the reporting events that are needed for the implemented handover evaluation function, or other radio network functions.

All events are evaluated with respect to one of the measurement quantities given in subclause 14.2.0a. The measurement quantities are measured on the monitored primary common pilot channels (CPICH) in FDD mode and the monitored primary common control channels (PCCPCH) in TDD mode of the cell defined in the measurement object. A "non-used frequency" is a frequency that the UE has been ordered to measure upon but is not used for the connection. A "used frequency" is a frequency that the UE has been ordered to measure upon and is also currently used for the connection. An exception to the definition of used and non-used frequency is the frequency of the secondary serving HS-DSCH cell which shall be treated as a non-used frequency for measurement purposes in DC-HSDPA operation only. The “used frequency” used in inter-frequency evaluation is the frequency of the primary E-DCH Active Set.
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