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	Reason for change:
(

	VAS Functionality is currently unclear in many areas (see discussion document R2-041785).

· it is not clear when and how to apply intrafreq criteria for control of interfreq VAS

· it is not clear what to do if the UE measurement capabities are exceeded

· initialisation of the VAS when a cell becomes available only after the measurement controlling a VAS is setup is not clear

· it not specified what to do on removal of cells from the cell_info_list and removal of a measurement controlling a VAS 

· What to do with VAS when periodic reporting criteria are specified is not clear

· It is not clear that VAS initialisation is needed after an Inter-frequency Handover.

· It is unclear how to apply Intrafreq measurement quantities and frequency coefficients to VAS.

· There is no link between the Contents of the VAS and the maximum number of cells supported in an active set.

· Currently there is no specification for what to do if intra frequency reporting criteria are not relevant to interfrequency cells associated with the VAS.



	
	

	Summary of change:
(

	1. State in section 14.11.1 that use of multiple interfrequency measurements using VAS may exceed a UEs measurement capability, and to avoid this the UTRAN may apply 1 interfrequency measurement to multiple frequencies.

2. State in section section 8.4.1.4 that a measurement should be rejected if it the number of supported measurements would be exceeded.

3. Clarify in section 14.11.1 the timing of VAS initialisation clarified in the case where no cells can initially be measured.

4. Clarified in section 14.11.2 that the Intrafreq Measurements should be copied at the time of VAS initialisation. 

5. Clarification in section 14.11.2 that release of a measurement controlling a VAS will also release the VAS and that removal of a cell from the cell-info-list which is also in the VAS will also remove the cell from the VAS.

6. Clarify in section 14.11.1 that the copied intrafreq measurement quantity and filter co-efficient used for VAS initialisation should be taken from the measurement where the event 1a is defined.

7. Clarify in section 14.11 that the virtual active set is not initialised and maintained for an inter frequency measurement with periodic reporting.

8. Clarify in section 14.11.1 of the need for VAS intialisation after Interfrequency handover.

9. Clarification in section 14.11.1 and 14.11.2 that initialisation of the VAS need consider the maximum number of cells that can be measured by the UE

10. Clarification in section 14.11.2 that copied events 1A, 1B and 1C should only apply to relevant cells for control of the VAS.
NOTE: most of these changes are made in section 14 to keep all the VAS related specification in one place.

Implementation of this CR by a R99/Rel-4 UE will not cause any compatibility issues.
Isolated Impact Analysis:

Functionality corrected: Inter-frequency measurements using virtual active set.

Isolated impact statement: Correction to a function where specification was missing procedural text or rules. Would not affect implementations behaving like indicated in the CR, would affect implementations supporting the corrected functionality otherwise.  This CR limits the behaviour of the UTRAN such that only one inter-frequency VAS measurement can be configured per frequency. UTRAN implementations that don’t take this into account already, to get around the problems highlighted, will require a modification.
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	Consequences if 
(

not approved:
	Different implementations of VAS may not be compatible due to inconsistent VAS initialisation/maintenance and Measurement configuration rejecting, leading to possible problems with Interfrequency mobility. No workarounds for the problems highlighted were found.
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8.4.1.4
Unsupported measurement in the UE

If 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 [19] to be exceeded, the UE shall:

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

1>
set the IE "RRC transaction identifier" in the MEASUREMENT CONTROL FAILURE message to the value of "RRC transaction identifier" in the entry for the MEASUREMENT CONTROL 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 MEASUREMENT CONTROL 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 MEASUREMENT CONTROL message has not been received;

1>
and the procedure ends.

14.11
UE autonomous update of virtual active set on non-used frequency (FDD only)

In the text that follows:

-
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;

-
a "non-used frequency (resp. cell) considered in an inter-frequency measurement" shall be understood as a non-used frequency (resp. cell) included in the list of cells pointed at in the IE "cells for measurement" if it was received for that measurement, or otherwise as a non-used frequency (resp. cell) included in the "Inter-frequency cell info" part of the variable CELL_INFO_LIST.

For event-triggered inter frequency measurements it is possible to use intra-frequency measurement reporting events for support of maintenance of an active set associated with a non-used frequency considered in that measurement, a "virtual active set" and used in the evaluation of the frequency quality estimates. The "initial virtual active set" for a frequency is the virtual active set that is associated to that frequency just after a message was received that sets up or modifies the inter-frequency measurement.

The way the virtual active sets are initiated and updated for the non-used frequencies considered in an inter-frequency measurement is described in the two subclauses below.

The UE shall support a single virtual active set per non-used frequency.
The virtual active set is not initialised and maintained for an interfrequency measurement with periodic reporting. A virtual active set initialised and maintained by another inter-frequency measurement does not affect reporting of the periodic inter-frequency measurement.
14.11.1
Initial virtual active set

 If the UE receives a MEASUREMENT CONTROL message that sets up or modifies an inter-frequency measurement and includes the IE "Inter-frequency set update"; or

if at least one cell can first be measured on a currently empty virtual active set (see subclause 14.11.2) the UE shall:

1>
for each non-used frequency Fi considered in the measurement where cells can be measured::

2>
if event 1a is configured for the used frequency in an intra-frequency measurement:

3>
include in the initial virtual active set the Ni cells that have either the greatest downlink Ec/N0 or the greatest downlink RSCP after despreading or the lowest pathloss (the measurement quantity to be used is determined by the IE "intra-frequency measurement quantity" of the intra-frequency measurement from which the event 1a configuration is taken), among the cells on frequency Fi considered in that inter-frequency measurement, where:




[image: image1.wmf])

,

min(

1

Fi

Cells

a

i

N

N

N

=

 if N1a(0 and 
[image: image2.wmf]Fi

Cells

i

N

N

=

 otherwise.


where:


N1a is the "Reporting deactivation threshold" included in the intra-frequency measurement for the first event 1a defined in the intra-frequency measurement with the lowest identity at the time the inter-frequency measurement was received with the IE “Inter-frequency set update” present.


NCells Fi is the number of cells on frequency Fi considered in that inter-frequency measurement.

2>
else:
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where:


NCells Fi is the number of cells on frequency Fi considered in that inter-frequency measurement.

NOTE: 
The UE initialises the virtual active set with up to the maximum number of inter-frequency cells supported by the UE as defined in [19].
NOTE: 
If the UTRAN configures more than one measurement using events 2A, 2B, 2C or 2E  the UE measurement capabilities may be exceeded due to the necessary copying of 1A, 1B, 1C criteria.  To avoid this the UTRAN may configure one measurement to apply to multiple frequencies so that  the 1A, 1B, and 1C criteria will only be copied once.
NOTE: 
After a hard handover (see section 8.3.5), if the MEASUREMENT CONTROL message that restarts an inter-frequency measurement using the virtual active set does not include the IE "Inter-frequency set update", the UE behaviour regarding the virtual active set is not specified.
14.11.2
Virtual active set update during an inter-frequency measurement

For an inter-frequency measurement, the UE shall:

1>
apply the events of type 1a, 1b and 1c that were defined for the used frequency in other stored measurements of type "intra-frequency" at the time the inter-frequency measurement was last received with the IE “Inter-frequency set update” present; and

1>
update the virtual active set for the non-used frequencies considered in that measurement according to the following rules:

2>
if several events of type 1a (resp. 1b,1c) were defined for the used frequency  when the inter-frequency measurement was last received with the IE “Inter-frequency set update” present, only the first 1a event (resp 1b, 1c) that was defined in the measurement with the lowest measurement identity shall apply to the non-used frequencies;

2>
all the cells considered in the inter-frequency measurements shall be able to affect the reporting range for event 1a and 1b. (i.e. the IE "Cells forbidden to affect reporting range" possibly stored for the intra-frequency measurements on the used frequency does not apply to the non-used frequencies considered in the inter-frequency measurement);

2>
the IEs "amount of reporting" and "reporting interval" that were stored for the intra-frequency measurements on the used frequency shall not be considered if reports of the virtual active set updates are needed.
2>
the measurement quantity and filter coefficient to be used is determined by the IE "intra-frequency measurement quantity" of the intra-frequency measurement from which the intra-frequency event configuration configuration is taken.
NOTE:
If the measurement quantity and filter coefficients to be used differ for the 1a, 1b, and 1c events applied then the UE behaviour is unspecified.
1>
if event 1a is applicable to the non-used frequencies considered in the inter-frequency measurement, the UE shall always only consider monitored cells that are not in the virtual active set for this event, and:

2>
when this event is triggered (according to the criteria described in subclause 14.1.2.1) by a cell for a non-used frequency considered in that measurement:

3>
if the "Reporting deactivation threshold" is equal to 0, or if the "Reporting deactivation threshold" is different from 0 and the number of cells included in the virtual active set for that frequency is less than or equal to the "Reporting deactivation threshold":

4>
add the primary CPICH that enters the reporting range to the "virtual active set".

2>
if event 1b is applicable for the non-used frequencies considered in that inter-frequency measurement, the UE shall always only consider cells in the virtual active set for this event, and when this event is triggered (according to the criteria described in subclause 14.1.2.2) by a cell for a non-used frequency considered in that measurement:

3>
if the number of cells included in the virtual active set is greater than 1:

4>
remove the primary CPICH that leaves the reporting range from the "virtual active set".

2>
if event 1c is applicable for the non-used frequencies considered in that inter-frequency measurement, the UE shall always only consider monitored cells for this event, and when this event is triggered (according to the criteria described in subclause 14.1.2.3) by a cell for a non-used frequency considered in that measurement:

3>
if the "Reporting activation threshold" is equal to 0, or if the "Reporting activation threshold" is different from 0 and the number of cells included in the virtual active set for that frequency is greater than or equal to the "Reporting activation threshold":

4>
rank all active and non-active primary CPICHs and take the n best cells to create a new "virtual active set", where n is the number of active primary CPICHs in the "virtual active set".

1>
if Event 1a is not defined for the used frequency in other stored measurements of type "intra-frequency" at the time the inter-frequency measurement was set up:
2>
the UE shall continuously update the virtual active set to consist of all cells on frequency Fi considered in that inter-frequency measurement, without sending any corresponding measurement report.
NOTE: 
The UE need only update the virtual active set with up to the maximum number of interfrequency cells supported by the UE as defined in [19].

If none of the cells that are considered in the measurement on this frequency were measured, the UE may treat the virtual active set as empty and follow the appropriate initialisation procedured in subclause 14.11.1 when any relevant cell can first be measured.
If a cell is a member of the virtual active set and is removed from the variable CELL_INFO_LIST or removed from the list of cells pointed at by the IE "Cells for measurement" for the inter-frequency measurement then the UE shall remove the cell from the virtual active set.
If an inter-frequency measurement that initialised a virtual active set is released, then any virtual active set associated with this measurement shall also be released. 
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