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	Reason for change:
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	1/ It is currently not specified how the UE must behave when the network sends a measurement control message which removes a cell from the cell info list which happens to be part of the virtual active set maintained by that UE. Different possibilities could include removing the cell from the virtual active set without any signalling, or sending a measurement report indicating event 1B as for the case that the cell is removed from the virtual active set due to radio measurements.

2/ The specification is not completely explicit as to whether the VAS can be used with period reporting criteria. For example, the network might try to set up periodic measurement report but set the IE 'Reporting cell status' to request the UE to only report on cells within the virtual active set. However, in the case of a periodic measurement the specification does specify rules for how to set up the intra-frequency events used to maintain the VAS and so it can be inferred that this is not a valid scenario.

3/ The behaviour of the UE is not fully specified in the case that the intra-frequency events used for maintaining the VAS are modified. The two cases when the events are specific to the inter-frequency measurement and when the events are inherited from an intra-frequency measurement need to be considered. 

If the events are specific to the inter-frequency measurement the specification is already clear to today that the new event configuration should be applied immediately. The VAS will not be automatically re-initialised by the UE unless the UTRAN includes the IE 'Inter frequency set update'.

If the events are inherited from an intra-frequency event it is currently specified in 14.11.2 that the UE maintains the VAS using the events taken from an intra-frequency measuring at the time that the inter-frequency measurement was setup. However, the text in section 14.11.1 implies that whenever the UE initialises the VAS then it uses the current event configuration from the intra-frequency measurement. Potentially this would result in different event configurations being used for initialising and maintaining the VAS.


4/ When an inter-frequency hard handover occurs the UE stops intra and inter frequency measurements until a measurement control messages that reconfigures both the intra and inter frequency the cell info lists is received. If the inter-frequency measurement is using the VAS then it is essential that the inter-frequency measurement control message also causes a re-initialisation of the VAS by including the IE 'Inter frequency set update'. If this does not happen then the UE will continue to use the current VAS which contains cells of the wrong frequency.

5/ The specification is not clear how many virtual active sets the UE is required to maintain per frequency. A situation with more than one VAS per frequency could occur if the UE received 2 inter-frequency measurements which have different parameters for maintaining the virtual active set. It is believed that the assumption used in writing all the text relating to VAS is that there is only one VAS per frequency.

	
	

	Summary of change:
(

	1/ It is proposed that the UE removes the cell from VAS without any signalling being sent to the network. This is stated in text added to 14.11.1

2/ It is clarified that in the case of periodic measurement reports it is not valid to request the UE to report on cells in the VAS. Text is added the semantic column of 10.3.7.61

3/ For the case that the events are inherited from an intra-frequency event, and the events in the original intra-frequency measurement are modified, it is proposed that the UE takes no action and thus continues to use the previous events configuration. When the VAS is next reinitialised, caused by the reception of the IE 'Inter frequency set update' then the UE will start to use the current event configuration from the intra-frequency measurement. The text in section 14.11.2 is changed to state that the event configuration used for maintaining the VAS is that inherited at the most recent initialisation of the VAS instead of at the time the measurement was setup.

4/ Text is added in section 8.3.5 to state that UE behaviour is unspecified if the UE does not receive a measurement control message which re-initialises the VAS following an inter-frequency hard handover. 

5/ It is stated that the UE is required to support 1 VAS per frequency.


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.

Implementation of this CR by a Release 99/4 UE will not cause compatibility issues
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not approved:
	The consequences of not approving each aspect are described:
1 - When UTRAN removes a cell from the Cell Info List that happens to be in the virtual active set the UTRAN might expect to receive a 1B measurement report but the UE may not send such a report. This could result in a mis-match of VAS between UE and UTRAN and ultimately could result in a failure of an inter-frequency hard handover.

2 - The UTRAN could request the UE to perform periodic measurement reporting and to report on cells of the virtual active set. This would result in un predictable UE behaviour.

3 - The UE and UTRAN could apply modifications to the intra-frequency event configurations at different times. The mis-match in configurations would result in poor inter-frequency measurement performance and potentially failure of an inter-frequency hard handover.

4 - If UTRAN does not trigger the initialisation of the VAS after an inter-frequency hard handover then this will result in un specified UE behaviour.

5 - The UTRAN might give the UE an event configuration which requires more than one VAS per non-used frequency to be maintained. This will result in un-specified UE behaviour.
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8.3.5
Hard handover

When performing hard handover with change of frequency, the UE shall:

1>
stop all intra-frequency and inter-frequency measurement reporting on the cells listed in the variable CELL_INFO_LIST. Each stopped measurement is restarted when a MEASUREMENT CONTROL message is received with the corresponding measurement identity.
1>
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":

2>
the UE behaviour is not specified.
10.3.7.61
Reporting Cell Status
Indicates maximum allowed number of cells to report and whether active set cells and/or virtual active set cells and/or monitored set cells on and/or detected set cells used frequency and/or monitored set cells on non used frequency should/should not be included in the IE "Measured results".

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

	CHOICE reported cell
	MP
	
	
	

	>Report cells within active set
	
	
	
	This choice is not valid for inter-RAT measurements. For inter-frequency measurements it is only valid for reporting events 2D and 2F. See NOTE 1.

	>>Maximum number of reported cells
	MP
	
	Integer(1..6)
	

	>Report cells within monitored set cells on used frequency
	
	
	
	This choice is not valid for inter-RAT or inter-frequency measurements

	>>Maximum number of reported cells
	MP
	
	Integer(1..6)
	

	>Report cells within active set and/or monitored set cells on used frequency
	
	
	
	This choice is not valid for inter-RAT or inter-frequency measurements

	>>Maximum number of reported cells
	MP
	
	Integer(1..6)
	

	>Report cells within detected set on used frequency
	
	
	
	This choice is not valid for inter-RAT or inter-frequency measurements

	>>Maximum number of reported cells
	MP
	
	Integer(1..6)
	

	>Report cells within monitored set and/or detected set on used frequency
	
	
	
	This choice is not valid for inter-RAT or inter-frequency measurements

	>>Maximum number of reported cells
	MP
	
	Integer(1..6)
	

	>Report all active set cells + cells within monitored set on used frequency
	
	
	
	This choice is not valid for inter-RAT or inter-frequency measurements

	>>Maximum number of reported cells
	MP
	
	Enumerated (virtual/active set cells+1, virtual/active set cells+2, …., virtual/active set cells+6)
	

	>Report all active set cells + cells within detected set on used frequency
	
	
	
	This choice is not valid for inter-RAT or inter-frequency measurements

	>>Maximum number of reported cells 
	MP
	
	Enumerated (virtual/active set cells+1, virtual/active set cells+2, …., virtual/active set cells+6)
	

	>Report all active set cells + cells within monitored set and/or detected set on used frequency
	
	
	
	This choice is not valid for inter-RAT or inter-frequency measurements

	>>Maximum number of reported cells 
	MP
	
	Enumerated (virtual/active set cells+1, virtual/active set cells+2, …., virtual/active set cells+6)
	

	>Report cells within virtual active set
	
	
	
	This choice is not valid for intra-frequency or inter-RAT measurements

	>>Maximum number of reported cells per reported non-used frequency
	MP
	
	Integer(1..6)
	

	>Report cells within monitored set on non-used frequency
	
	
	
	This choice is not valid for intra-frequency or inter-RAT measurements.

This is the only valid choice for periodical inter-frequency measurements.

	>>Maximum number of reported cells per reported non-used frequency
	MP
	
	Integer(1..6)
	

	>Report cells within monitored and/or virtual active set on non-used frequency
	
	
	
	This choice is not valid for intra-frequency or inter-RAT measurements

	>>Maximum number of reported cells per reported non-used frequency
	MP
	
	Integer(1..6)
	

	>Report all virtual active set cells + cells within monitored set on non-used frequency
	
	
	
	This choice is not valid for intra-frequency or inter-RAT measurements

	>>Maximum number of reported cells per reported non-used frequency
	MP
	
	Enumerated (virtual/active set cells+1, virtual/active set cells+2, …., virtual/active set cells+6)
	

	>Report cells within active set or within virtual active set or of the other RAT
	
	
	
	If this choice is selected for inter-RAT measurements, the UE shall report only cells of the other RAT.

If this choice is selected for intra-frequency measurements, the UE shall report cells within the active set. If this choice is selected for inter-frequency measurements, the UE shall report cells within the virtual active set.

	>>Maximum number of reported cells
	MP
	
	Integer (1..12)
	

	>Report cells within active and/or monitored set on used frequency or within virtual active and/or monitored set on non-used frequency
	
	
	
	This choice is not valid for inter-RAT measurements.
If this choice is selected for intra-frequency measurements, the UE shall report cells within the active and/or monitored set. 
If this choice is selected for inter-frequency measurements, the UE shall report cells within the virtual active set and/or monitored set on non-used frequency.

	>>Maximum number of reported cells
	MP
	
	Integer(1..12)
	


NOTE 1:
For Inter-frequency reporting events 2D and 2F, only CHOICE "Report cells within active set" is valid.
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.
The UE shall support a single virtual active set per non used frequency for 2 non used frequencies.
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", the UE shall:

1>
if the IE "Intra-Frequency measurement reporting criteria" and the IE "Parameters required for each event" is included in the MEASUREMENT CONTROL message; or

1>
if the IE "Intra-Frequency measurement reporting criteria" including the IE "Parameters required for each event" are stored for this measurement in the variable MEASUREMENT_IDENTITY:

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, 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":



[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" 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" 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 "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":

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.

1>
if the IE "Intra-Frequency measurement reporting criteria" and the IE "Parameters required for each event" were not included in the MEASUREMENT CONTROL message; and

1>
the IE "Intra-Frequency measurement reporting criteria" including the IE "Parameters required for each event" are not stored for this measurement in the variable MEASUREMENT_IDENTITY:

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>
if the IE "Measurement command" is set to "Modify", if the value previously stored for the IE "UE autonomous update mode" was also "Off":

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.

14.11.2
Virtual active set update during an inter-frequency measurement

If the IE "Intra-frequency measurement reporting criteria" is stored for an inter-frequency measurement and Event 1A is configured, the UE shall:

1>
when Event 1a is triggered by a cell for a non-used frequency considered in that measurement (according to the criteria described in subclause 14.1.2.1):

2>
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":

3>
if the IE "UE autonomous update mode" is set to "on" or "on with no reporting":

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

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

4>
send a measurement report with IEs set as below:

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 the cell that triggered the event;

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

1>
if Event 1b was configured, when this event is triggered by a cell for a non-used frequency considered in that measurement (according to the criteria described in subclause 14.1.2.2):

2>
if the IE "UE autonomous update mode" is set to "on" or "on with no reporting" and if the number of cells included in the virtual active set is greater than 1:

3>
remove the primary CPICH that leaves the reporting range from the "virtual active set".

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

3>
send a measurement report with IEs set as below:

4>
set the Measurement identity to the identity of the inter-frequency measurement;

4>
set the CHOICE event result in the IE Event results to Intra-frequency measurement event results, Intra-frequency event identity to 1b, and in "Cell measurement event results" the CPICH info of the cell that triggered the event;

4>
do not include the IEs "measured results" or "additional measured results".

1>
if Event 1c was configured, when this event is triggered by a cell for a non-used frequency considered in that measurement (according to the criteria described in subclause 14.1.2.3):

2>
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":

3>
if the IE "UE autonomous update mode" is set to "on" or "on with no reporting":

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".

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

4>
send a measurement report with IEs set as below:

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 1c, and in "Cell measurement event results" include the CPICH info of all the cells that satisfy the event, and the rest of the entries as the cells that were in the virtual active set before the event occurred and that are worse than the best cell that triggered the event, in the order of their measured value (best one first);

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

If the IE "Intra-frequency measurement reporting criteria" is stored for an inter-frequency measurement, the IE "UE autonomous update mode" is set to "on" or "on with no reporting":

1> if event 1a is not configured:

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.
If the IE "Intra-frequency measurement reporting criteria" is not stored for that 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 of the most recent initialisation of the virtual active set; 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 set up, 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.

1>
if event 1a is applicable to the non-used frequencies considered in the inter-frequency measurement:

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

5>
add the primary CPICH that enters the reporting range to the "virtual active set".

4>
if the IE "UE autonomous update mode" is set to "on" or "off" send a measurement report with IEs set as below:

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 the cell that triggered the event;

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

2>
if event 1b is applicable for the non-used frequencies considered in that inter-frequency measurement, 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 IE "UE autonomous update mode" is set to "on" or "on with no reporting" and 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".

3>
if the IE "UE autonomous update mode" is set to "on" or "off", send a measurement report with IEs set as below:

4>
set the Measurement identity to the identity of the inter-frequency measurement;

4>
set the CHOICE event result in the IE Event results to Intra-frequency measurement event results, Intra-frequency event identity to 1b, and in "Cell measurement event results" the CPICH info of the cell that triggered the event;

4>
do not include the IEs "measured results" or "additional measured results".

2>
if event 1c is applicable for the non-used frequencies considered in that inter-frequency measurement, 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>
if the IE "UE autonomous update mode" is set to "on" or "on with no reporting":

5>
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".

4>
if the IE "UE autonomous update mode" is set to "on" or "off" send a measurement report with IEs set as below:

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 1c, and in "Cell measurement event results" include the CPICH info of all the non-active cells which satisfy the event, and the rest of the entries as the cells that were in the virtual active set before the event occurred and that are worse than the best cell that triggered the event, in the order of their measured value (best one first);

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

If the IE "Intra-frequency measurement reporting criteria" is not stored for an inter-frequency measurement, the IE "UE autonomous update mode" is set to "on" or "on with no reporting":
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.

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 procedure 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 without triggering a measurement report.
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