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1 Introduction

This document discusses several issues related to the initialisation of the virtual active set and solutions are proposed. A draft CR for R99 is attached.

2 Criteria to Apply Initialisation Rules

Section 14.11.1 specifies the selection of the initial virtual active set upon reception of a MEASUREMENT CONTROL message. 

There are two sets of rules: 

The first set of rules applies if the UE has received a dedicated set of 1x events to maintain the VAS (in the “intra-frequency measurement reporting criteria” IE).

The second set of rule applies if the UE has not received such a dedicated set of 1x events. In this case the UE is required to apply (borrow) 1x events from intra-frequency measurements.

The criteria to enter the first branch is specified as follows:

1>
if the IE "Intra-Frequency measurement reporting criteria" is included in the MEASUREMENT CONTROL message, or if it was previously stored and if the IE "Inter-frequency set update" was included in the MEASUREMENT CONTROL message:

From this it appears that the first set of initialisation rules apply only if IE ”Inter-frequency set update” is included in the MEASUREMENT CONTROL message. 

However, the rules within this branch explicitly distinguish between the cases where the IE included or not:

2>
if the IE "Inter-frequency set update" is included …

and

2>
if the IE "Inter-frequency set update" is not included …

This second rule would obviously never apply if the whole branch were skipped whenever the IE is missing. 

2.1 Proposed Solution

It is proposed to remove the conflicting statement from the criteria:

1>
if the IE "Intra-Frequency measurement reporting criteria" is included in the MEASUREMENT CONTROL message, or if it was previously stored and if the IE "Inter-frequency set update" was included in the MEASUREMENT CONTROL message:

3 Empty Virtual Active Set

When the inter-frequency measurement is configured for the first time then the UE might not have had the opportunity to find and measure the neighbours on the indicated frequency. In this case the VAS would still be empty after the initialisation rules in section 14.11.1 are processed.

If event 1A is used to add cells to the VAS then it is not entirely clear how the first cell would be added after the first measurements are available. Event 1A was designed for the intra-frequency where at least one active set cell exists at all times

3.1 Proposed solution

The proposal is to clarify that the UE may treat the VAS as empty if no relevant cells were measured and initialise the VAS after the measurements were done:

If none of the cells that are considered in the measurement on this frequency were measured, the UE may treat the VAS as empty and follow the appropriate initialisation procedured in 14.11.1 when any relevant cell can first be measured.

4 VAS initialisation when event 1A is missing from the configuration

The current specification contains rules for the initialisation of the VAS that depend on the presence or absence of events 1A:

if event 1a is configured…

<use event 1a parameters to initialise the VAS>

else, if event 1c is configured…



<use event 1c parameters to initialise the VAS>

else

<all cells are in the VAS>

This implies that the VAS can be initialised based on event 1C if event 1A is missing from the configuration. 

It is not clear how a UE would be able to maintain the VAS when only events 1B and/or 1C are present, these events are used to remove/replace VAS cells but no cells could be added. As discussed above, the VAS can be initially empty (or become empty during the lifetime of the measurement). From this it seems that event 1A is required by the UE when event triggered measurements are used to maintain the VAS. 

4.1 Proposal

We propose to remove the text that describes the initialisation of the VAS based on event 1C if event 1A is missing. It would not result in a working configuration. Instead, the UE should apply the existing default rule and add all cells to the VAS.

During the last meeting a default rule for maintaining the VAS was added:

if none of the events 1A, 1B and 1C are configured…

<all measured cells are in the VAS>

This rule covers only the case that all events are absent, it is proposed to extend it to cover also the case that event 1A is absent. Please not that this is already a “should” in R99, so no new mandatory requirements for the UE are added to R99.
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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

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 if it was previously stored:

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":



[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" 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:



[image: image10.wmf]Fi

Cells

i

N

N

=



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.

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, the UE shall:

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

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 none of the Events 1a, 1b or 1c are configured, or
1>
if Event 1a is not configured:
2> the UE should 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 inter-frequency measurement was set up; 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, 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:

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 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:

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", send a measurement report with IEs set as below:

3>
set the Measurement identity to the identity of the inter-frequency measurement;

3>
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;

3>
do not include the IEs "measured results" or "additional measured results".

1>
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:

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 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 none of the Events 1a, 1b or 1c are defined for the used frequency in other stored measurements of type "intra-frequency" at the time the inter-frequency measurement was set up, or
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 should 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 VAS as empty and follow the appropriate initialisation procedured in 14.11.1 when any relevant cell can first be measured.
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