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	Reason for change:
(

	1/ Section 14.11.1 defines the initialisation of the virtual active set. The initialisation can use parameters that are provided as part of the inter-frequency measurement, or in the case that they are not provided then it uses parameters that are inherited from an intra-frequency measurement. The section has the following structure:


1>
if the IE "Intra-Frequency measurement reporting criteria" is included in the MEASUREMENT CONTROL message; or

1>
if it was previously stored and if the IE "Inter-frequency set update" was included in the MEASUREMENT CONTROL message:

the virtual active set is initialised based on the provided or stored parameters

1>
if the IE "Intra-Frequency measurement reporting criteria" was not included in the MEASUREMENT CONTROL message:

the virtual active set is initialised based on the parameters inherited from an intra-frequency measurement

From this structure it can be seen that if the MEASUREMENT CONTROL message does not include the IE "Intra-Frequency measurement reporting criteria" but it is previously stored, and it does include the IE "Inter-frequency set update" then both conditions can be true. This would mean that the UE would have to initialise the virtual active set in 2 different ways. This is clearly not correct and the intended behaviour is that the second condition only applies when the IE "Intra-frequency measurement reporting criteria" is not present and it not previously stored.

2/ If the "autonomous update mode" is off then the UTRAN is responsible for maintaining the virtual active set in the mobile by sending MEASUREMENT CONTROL messages containing the IE "Inter frequency set update" to add/delete radio links. For the case that the parameters for initialising/maintaining the virtual active set are provided as part of the inter-frequency measurement then the spec clearly defines the behaviour for addition/deletion of radio links based on the information received from the UTRAN. However, the case that the parameters for initialising/maintaining the virtual active set are inherited from the an intra-frequency measurement the spec just says that the UE always initialises the set according to the received information - i.e. the UE will not do the add/delete as intended.

3/ The final 2 bullets of section 14.11.1 are only executed if the IE "Intra-Frequency measurement reporting criteria" is not received and is not previously stored and the IE "Inter frequency set update" is received. However, these bullets contain a condition 'if the IE "Inter frequency set update" is not received'. Hence these 2 bullets are never executed and are redundant.

4/ Due to limitations in the message structure the UTRAN may need to include the IE "Intra-Frequency measurement reporting criteria" but omitting the sub IE "Parameters required for each event" in many measurement control messages even if they are just updating the CELL_INFO_LIST. This limitation is described in the note in section 8.4.1.3. According to 14.11.1 every message such as this would cause the virtual active set to be initialised which is not the intended behaviour.


Note also that the first paragraph of 14.11.1 states that the section only applies if the IE "Inter frequency set update" or "Intra frequency reporting quantity" are included. The IE "Intra frequency reporting quantity" does not exist for inter frequency measurements but it is assumed that this is a typing mistake and it was intended to refer to "Intra frequency reporting criteria.


5/ The presence or previous storage of the IE "Intra-Frequency measurement reporting criteria" is used to determine whether the UE uses parameters inherited from an intra-frequency event configuration or not. However, according to the note in section 8.4.1.3, the UTRAN may need to include this IE even if it wants to use inherited parameters and so this can not be used as the only factor in determining whether inherited parameters should be used - the presence of the IE "Parameters required for each event should also be used".


In summary, the consequence of all these issues is that event triggered inter-frequency measurements utilising the virtual active set (events 2a, 2b, 2c, 2e) do not work in the release 99 specification.
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	It is proposed to add a note to the specification that states the following:
- the functionality that can not be used today
- that the functionality is corrected in release 5
- that release 99 UE are permitted to implement this functionality according to the release 5 specification

Isolated Impact Analysis:

The impact of this CR is isolated to inter-frequency measurements using the virtual active set. The CR places no requirement on release 99 UEs to implement any change.

If the UTRAN fails to implement according to this CR then it may request the UE to perform event triggered inter-frequency measurements using the virtual active set. This would result in unpredictable measurement reporting behaviour from the UE, potentially triggering in-appropriate inter-frequency handovers. 
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not approved:
	If the CR is not approved then it will not be clear to UTRAN implementers that event triggered inter-frequency measurements using the virtual active set can not be used. If the UTRAN did request the UE to perform these measurements then it would result in unpredictable measurement reporting behaviour from the UE, potentially triggering in-appropriate inter-frequency handovers.
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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 specify intra-frequency measurements 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, and depends on whether the IE "intra-frequency reporting criteria" is stored for the inter-frequency measurement or not. In case that IE is not stored, the IE "intra-frequency measurement" stored in other measurements of type intra-frequency shall be used.

14.11.1
Initial virtual active set

NOTE:
The initialisation of the virtual active is not specified correctly in release 99. This has the consequence that event triggered inter-frequency measurements that use the virtual active set (events 2a, 2b, 2c,2e) can not be used. If the UTRAN configures the UE with events 2a, 2b, 2c,or 2e then the UE behaviour is not specified.

The initialisation of the virtual active set is correctly specified from release 5. A release 99 UE may implement the initialisation of the virtual active according to section 14.11.1 of the release 5 specification.
The way the UE shall act when a MEASUREMENT CONTROL message is received that sets up or modifies an inter-frequency measurement, and that includes the IE "Inter-frequency set update" and/or the IE "Intra-Frequency reporting quantity" is described below. The UE shall:

1>
if the IE "Intra-Frequency measurement reporting criteria" is included in the MEASUREMENT CONTROL message; or

1>
if it was previously stored and if the IE "Inter-frequency set update" was included in the MEASUREMENT CONTROL message:

2>
if the IE "UE autonomous update mode" received or previously stored is set to "on" or "on with no reporting":

3>
for each non-used frequency Fi considered in the measurement:

4>
include in the initial virtual active set the Ni cells that have either the greatest downlink Ec/N0, the greatest downlink RSCP after despreading, or the lowest pathloss (depending on what is indicated in the IE "inter-frequency measurement quantity"), among the cells on frequency Fi considered in that inter-frequency measurement, where:

5>
if event 1a is configured in the "Intra-Frequency measurement reporting criteria":
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where:


N1a is the "Reporting deactivation threshold" included in the "Intra-Frequency measurement" IE received for that inter-frequency measurement for event 1a.


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

5>
else:
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where:


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

2>
if the IE "UE autonomous update mode" received or previously stored is set to "on":

3>
if event 1a is configured in the "Intra-Frequency measurement reporting criteria":

4>
send a MEASUREMENT REPORT with IEs set as follows:

5>
set the Measurement identity to the identity of the inter-frequency measurement;

5>
set the CHOICE event result in the IE Event results to Intra-frequency measurement event results, Intra-frequency event identity to 1a, and in "Cell measurement event results" the CPICH info of all the cells included in a virtual active set of the non-used frequency considered in the inter-frequency measurement;

5>
do not include the IEs "measured results" or "additional measured results".

2>
if the IE "Inter-frequency set update" is included in the message and if the IE "UE autonomous update mode" is set to "Off":

3>
if the IE "Measurement command" is set to "Modify", if the value previously stored for the IE "UE autonomous update mode" was also "Off" and if the IE "Intra-frequency measurement reporting criteria" was not included in the message:

4>
apply the modifications indicated in the "Inter-frequency set update" to the virtual active set that was valid before the message was received for the non-used frequency considered in that inter-frequency measurement.

3>
otherwise:

4>
remove the possibly existing virtual active set of the non-used frequency considered in that measurement; and

4>
set the initial virtual active set for it according to the "Inter-frequency set update" included in the message.

2>
if the IE "Inter-frequency set update" is not included in the message and if the IE "UE autonomous update mode" stored for the inter-frequency measurement is set to "Off":

3>
remove the possibly existing virtual active set of the non-used frequency considered in that measurement; and

3>
consider the virtual active set for it as empty.

1>
if the IE "Intra-Frequency measurement reporting criteria" was not included in the MEASUREMENT CONTROL message:

2>
if the IE "UE autonomous update mode" is set to "on" or "on with no reporting":

3>
for each non-used frequency Fi considered in the measurement:

4>
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 (depending on what is indicated in the IE "inter-frequency measurement quantity"), among the cells on frequency Fi considered in that inter-frequency measurement, where:

5>
if event 1a is configured for the used frequency in an intra-frequency measurement:
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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.


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

5>
else:
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where:


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

3>
if the IE "UE autonomous update mode" is set to "on":

4>
if event 1a is configured for the used frequency in an intra-frequency measurement:

5>
send a measurement report with IEs set as follows:

6>
set the Measurement identity to the identity of the inter-frequency measurement;

6>
set the CHOICE event result in the IE Event results to Intra-frequency measurement event results, Intra-frequency event identity to 1a, and in "Cell measurement event results" the CPICH info of all the cells included in the initial virtual active set of the non-used frequency considered in that measurement;

6>
do not include the IEs "measured results" or "additional measured results".

2>
if the IE "UE autonomous update mode" is set to "off":

3>
set the initial virtual active set of the non-used frequency considered in that inter-frequency measurement according to what is included in the IE "Inter-frequency set update" included in the message; and

3>
if the IE "Inter-frequency set update" was not received:

4>
set the initial virtual active set for the frequencies considered in that measurement to be empty.
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