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1 INTRODUCTION

At RAN2 #42 in Montreal, we brought a document (R2-041131) to the attention of the group highlighting some problems associated with the VAS functionality. It was then decided that the actions were to be split such that the removal of VAS functionality was approved at the last plenary, and the remaining correction was to be discussed again at this meeting.

This document discusses the remaining issues of that document of the virtual active set (VAS). It is Nokia’s belief that the specification is still incomplete and makes several inferences that are not obvious from reading 25.331 and 25.133 independently.
2 DISCUSSION

2.1 LIMITING THE NUMBER OF INTER-FREQUENCY MEASUREMENTS

The consequences of the current 3GPP specification implies that the number of inter-frequency measurements (that require VAS) the UTRAN can configure is usually limited to just one, including cells on one or multiple non-used frequencies. This is not stated anywhere in the specifications but can be derived from various chapters in 25.331 and 25.133 as shown below.

2.2 Initialisation of the VAS

25.331 8.6.7.14 states that the inter-freq-set-update IE is mandatory for all inter-freq measurements containing one or more of events 2A, 2B, 2C, 2E. 

25.331 14.11.1 specificies the initialisation of the VAS. It states that for inter-freq reporting criteria that require VAS, the events 1A, 1B and 1C from the intra-freq measurement with the lowest measurement identity that contains an event 1A reporting criteria shall be applied. This usage will happen for every inter-freq measurement that contains the inter-freq-set-update IE, provided that event 1A exists for the intra-frequency measurement.

Taken together, these two sections mean that every inter-freq measurement with events 2A, 2B, 2C, 2E will always use intra-freq reporting criteria if they exist.

Because 25.331 states that the intra-freq reporting criteria are applied from the measurement configuration with the lowest measurement identity at the time the inter-freq measurement is setup (according to section 14.11.2), this implies the intra-frequency reporting criteria must be copied not shared. Any subsequent modification to the intra-freq measurement does not affect the copied criteria used for VAS. Any subsequently configured inter-frequency measurement (with a different measurement identity) is not guaranteed to use the same intra-frequency reporting criteria.

This means that every inter-frequency measurement containing events 2A, 2B, 2C or 2E will copy its own set of intra-freq reporting criteria when the measurement is setup.

2.3 Limiting in the number of VAS reporting criteria

In 25.133 8.3.2 there is an explicit definition of the reporting criteria that is used to calculate the number of reporting criteria the UE can support…

“For event based reporting, each instance of event, with the same or different Event Identities, is counted as separate reporting criterion in Table 8.10.”
This definition reinforces the fact that the intra-frequency reporting criteria used for VAS maintenance are counted separately for each measurement that applies them.

Table 8.10 in 25.133 8.3.2 limits the number of VAS reporting criteria the UE has to support to four.

Any system that includes all three of the intra-frequency events (1A, 1B, 1C) can only configure one inter-freq measurement that requires VAS. A second measurement would need to copy the intra-freq reporting criteria again. This will entail adding another three VAS reporting criteria, taking it over the limit of four.

Although not explicitly stated in section 8.4.1.4, the UE should reject any measurement configuration that causes this limit to be exceeded, and a clarification could be added to section 8.4.1.4. There is no case specified in 25.331 where the UE would accept a partial configuration of e.g. 1A and ignore 1B & 1C.
2.4 Maintenance of the VAS

25.331 14.11.2 states the actions on triggering events 1A, 1B, 1C. If two or more measurements are configured with events 2A, 2B, 2C or 2E and act on the same non-used frequency, the VAS initialization and modifications applied in one measurement will impact the other measurement. If both measurements try to modify the VAS, the contents of the VAS may not be predictable or stable.

The obvious solution is to let one measurement modify the VAS, and let one leave the VAS alone. We have already deduced that every inter-frequency measurement will use the intra-frequency reporting criteria. However, the workarounds presented in R2-041131 at RAN2 #42, are no longer usable after the VAS functionality removal already approved (NB: the workarounds were not really workable anyway, as discussed in that same document).

Because of this, and the complexity of the signalling, it is proposed that a restriction is placed in 25.331 that prevents more than one inter-frequency measurement (configuring events 2A, 2B, 2C or 2E) be configured per non-used frequency. This will keep the initialisation and maintenance of the VAS within the control of one measurement.

2.5 Measured non-used frequencies

For the reasons given in 2.2 and 2.3, it would be rather difficult to configure an inter-frequency measurement for each measured frequency as this would mean that the total number of reporting criteria would be greater than the minimum the UE is required to support.

With the remaining VAS mode after the removal CR (i.e. “On with no reporting”), it is possible to configure a single inter-frequency measurement that considers two non-used frequencies, and in fact due to the restrictions stated above this is usually the only way to configure simultaneous measurements (with 2A,2B,2C,2E) on two non-used frequencies. Each frequency will have its own VAS, and they will be maintained by the same reporting criteria. In this case, each used intra-frequency reporting criteria is applied to both frequencies independently, but only counts as one reporting criteria for the purposes of checking table 8.10 in 25.133.  We propose to add a NOTE in 25.331 to clarify that this is the only method for measuring multiple non-used frequencies when the UE capability restricts the number of interfrequency VAS reporting criteria.

2.6 Actions when a cell can not be measured

25.331 14.11.2 states…

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.

However, section 14.11.1 clearly states that the initialization of the VAS only depends on the presence of the IE “inter-frequency set update”. For clarity, it is proposed to add to 14.11.1 the statement that the UE shall initiliase the VAS according to these instructions when the first cell available can be measured.  It should still be clear that similar to section 14.11.2 the IntraFreq reporting criteria used should be the one applied at the time of measurement configuration. 

Actions on deleting a measurement or inter-frequency cell

In the present specification there is no instruction on what to do to the VAS when a measurement controlling the VAS is released, or when a cell in the VAS is removed from the inter-frequency cell-info-list.

It is proposed that when the measurement controlling the VAS is released, the virtual active set is emptied.

There are two problems to be overcome when a VAS cell is deleted from the cell-info-list

· How to modify the VAS

· What to do if there are no more cells in the VAS

It is proposed that when the NW removes a cell from the cell-info-list that is in the VAS, the UE will remove that cell from the VAS.

3 OTHER PROBLEMS & UNCLARITIES

This section lists a series of further problems found during the analysis of the VAS functionality. Some of these issues were mentioned by other companies, and so may not necessarily reflect Nokias view.  These are described below.

1) When intra-frequency events are applied for inter-frequency measurements, section 11.14.1 is not clear that the intra-frequency measurement quantity applies for the events 1A, 1B and 1C. However, it is important to note this seems the only logical interpretation, especially as considering the sentence “depending on what is indicated in the IE "inter-frequency measurement quantity". Section 14.11.2 also points to 14.1.2.1, which implies the same understanding. We think this is clear in the specifications, and there is no need for further clarification.

2) Currently in section 14.11.1 the initialization of the VAS only depends on the presence of the IE “Inter-Frequency Set Update”. But, for a periodic measurement it is not possible to manage the contents of the VAS so this initialization may seem unecessary. However, the UE behaviour is still clear as per the current specification and the option whether to send the IE “Inter-frequency set update” is still left up to UTRAN. We propose to leave the specification as it is.

3) Section 14.11.1 states that the VAS can be initialized with NCellsFi, which is the number of cells considered in that inter-frequency measurement. This does not mirror the active set dimension specified in 25.133 5.1.2.1 and also clashes with 25.133 8.1.2.3.2 where it is specified the UE must be capable of measuring six inter-frequency cells. Taking both sections into account, it is clear that the UE only initialises the VAS with the number of cells according to its capabilities. However, this could also imply that the UE would include cells in the VAS for which no measurements are available. We propose to add a note to section 14.11.1 clarifying both these situations.
4) The intra-freq reporting criteria for event 1A and 1C can specify detected cells only to trigger the event. This triggering condition cannot be used in inter-frequency VAS maintenance because detected cell searches only apply to intra-frequency according to 25.331-8.4.0. The converse is also true for event 1B where it can be specified for monitored cells to trigger the event.  This also makes no sense for a virtual active set.  We would propose to add specification that when intra-frequency events are being used for an inter-frequency measurement, the UE shall always consider only monitored cells for events 1A and 1C, and cells in the VAS for event 1B.
4 CONCLUSION

We propose the following clarifications are added to 25.331

1. State the a measurement should be rejected if it the number of supported measurements would be exceeded.

2. restrict measurements to only allow 1 InterFreq measurement with events 2A,2B,2C or 2E per non-used frequency

3. State 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

4. VAS initialisation clarified in the case where no cells can be measured

5. Clarification that release of a measurement controlling a VAS will also release the VAS.

6. Clarification that removal of a cell from the cell-info-list which is also in the VAS will also remove the cell from the VAS.

7. Initialisation of the VAS should consider the maximum number of cells that can be measured by the UE

8. copied events 1a, 1B and 1c should only apply to relevant cells
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8.4.1.3
Reception of MEASUREMENT CONTROL by the UE

Upon reception of a MEASUREMENT CONTROL message the UE shall perform actions specified in subclause 8.6 unless otherwise specified below.

The UE shall:

1>
read the IE "Measurement command";

1>
if the IE "Measurement command" has the value "setup":

2>
store this measurement in the variable MEASUREMENT_IDENTITY according to the IE "measurement identity", first releasing any previously stored measurement with that identity if that exists;

2>
if the measurement type is quality, UE internal, intra-frequency, inter-frequency or inter-RAT:

3>
if the UE is in CELL_FACH state:

4>
the UE behaviour is not specified.

2>
for measurement types "inter-RAT measurement" or "inter-frequency measurement" that require measurements on a frequency other than the actually used frequency:

3>
if, according to its measurement capabilities, the UE requires compressed mode to perform that measurement type and after reception of this message a compressed mode pattern sequence with an appropriate measurement purpose is active according to the IE "Current TGPS Status Flag" in UE variable TGPS_IDENTITY; or

3>
if, according to its measurement capabilities, the UE does not require compressed mode to perform the measurements on at least one supported band of that measurement type:

4>
if the measurement is valid in the current RRC state of the UE:

5>
begin measurements according to the stored control information for this measurement identity.

NOTE:
The UE is not required to perform measurements on cells for which it needs compressed mode but a suitable compressed mode pattern is not activated.

2>
for measurement type "inter-frequency measurement" that requires measurements only on the same frequency as the actually used frequency:

3>
if the measurement is valid in the current RRC state of the UE:

4>
begin measurements according to the stored control information for this measurement identity.
2>
for measurement type "UE positioning measurement":

3>
if the UE is in CELL_FACH state:

4>
if IE "Positioning Method" is set to "OTDOA":

5>
if IE "Method Type" is set to "UE assisted":

6>
if IE "UE positioning OTDOA assistance data for UE assisted" is not included:

7>
if System Information Block type 15.4 is broadcast:

8>
read System Information Block type 15.4.

7>
act as specified in subclause 8.6.7.19.2.

5>
if IE "Method Type" is set to "UE based":

6>
if IE "UE positioning OTDOA assistance data for UE based" is not included:

7>
if System Information Block type 15.5 is broadcast:

8>
read System Information Block type 15.5.

7>
act as specified in subclause 8.6.7.19.2a.

2>
for any other measurement type:

3>
if the measurement is valid in the current RRC state of the UE:

4>
begin measurements according to the stored control information for this measurement identity.

1>
if the IE "Measurement command" has the value "modify":

2>
for all IEs present in the MEASUREMENT CONTROL message:

3>
if a measurement was stored in the variable MEASUREMENT_IDENTITY associated to the identity by the IE "measurement identity":

4>
if the measurement type is quality, UE internal, intra-frequency, inter-frequency or inter-RAT:

5>
if the UE is in CELL_FACH state:

6>
the UE behaviour is not specified.

4>
if measurement type is set to "intra-frequency measurement", for any of the optional IEs "Intra-frequency measurement objects list", "Intra-frequency measurement quantity", "Intra-frequency reporting quantity", "Measurement Validity", "report criteria" and "parameters required for each event" (given "report criteria" is set to "intra-frequency measurement reporting criteria") that are present in the MEASUREMENT CONTROL message:

4>
if measurement type is set to "inter-frequency measurement", for any of the optional IEs "Inter-frequency measurement quantity", "Inter-frequency reporting quantity", "Measurement Validity", "Inter-frequency set update" and "parameters required for each event" (given "report criteria" is set to either "inter-frequency measurement reporting criteria" or "intra-frequency measurement reporting criteria") that are present in the MEASUREMENT CONTROL message:

4>
if measurement type is set to "inter-RAT measurement", for any of the optional IEs "Inter-RAT measurement objects list", "Inter-RAT measurement quantity", "Inter-RAT reporting quantity" and "parameters required for each event" (given "report criteria" is set to "inter-RAT measurement reporting criteria") that are present in the MEASUREMENT CONTROL message:

4>
if measurement type is set to "UE positioning measurement" and the IE "UE positioning OTDOA assistance data" is present, for any of the optional IEs "UE positioning OTDOA neighbour cell info for UE-assisted", "UE positioning OTDOA reference cell info for UE-assisted", "UE positioning OTDOA reference cell info for UE-based", "UE positioning OTDOA neighbour cell info for UE-based" and "UE positioning" that are present in the MEASUREMENT CONTROL message:

4>
if measurement type is set to "UE positioning measurement" and the IE "UE positioning GPS assistance data" is present, for any of the optional IEs "UE positioning GPS reference time", "UE positioning GPS reference UE position", "UE positioning GPS DGPS corrections", "UE positioning GPS ionospheric model", "UE positioning GPS UTC model", "UE positioning GPS acquisition assistance", "UE positioning GPS real-time integrity" that are present in the MEASUREMENT CONTROL message:

4>
if measurement type is set to "traffic volume measurement", for any of the optional IEs "Traffic volume measurement Object", "Traffic volume measurement quantity", "Traffic volume reporting quantity", "Measurement Validity" and "parameters required for each event" (given "report criteria" is set to "traffic volume measurement reporting criteria") that are present in the MEASUREMENT CONTROL message:

4>
if measurement type is set to "quality measurement", for any of the optional IE "Quality reporting quantity" that is present in the MEASUREMENT CONTROL message:

4>
if measurement type is set to "UE internal measurement", for any of the optional IEs "UE internal measurement quantity", "UE internal reporting quantity" and "parameters required for each event" (given "report criteria" is set to "UE internal measurement reporting criteria") that are present in the MEASUREMENT CONTROL message:

5>
replace all instances of the IEs listed above (and all their children) stored in variable MEASUREMENT_IDENTITY associated to the identity indicated by the IE "measurement identity" with the IEs received in the MEASUREMENT CONTROL message;

5>
leave all other stored information elements unchanged in the variable MEASUREMENT_IDENTITY.

3>
otherwise:

4>
set the variable CONFIGURATION_INCOMPLETE to TRUE.

2>
if measurement type is set to "inter-frequency measurement":

3>
if "report criteria" is set to "intra-frequency measurement reporting criteria" and "reporting criteria" in "inter-frequency measurement quantity" is set to "intra-frequency reporting criteria":

4>
leave the currently stored "inter-frequency measurement reporting criteria" within "report criteria" and "inter-frequency reporting criteria" within "inter-frequency measurement quantity" unchanged, and continue to act on the information stored in these variables.

NOTE:
If the UTRAN wants to modify the inter-frequency cell info list for an inter-frequency measurement configured with event based reporting without repeating any IEs related to the configured events, one possibility is to set the IE "report criteria" to "intra-frequency measurement reporting criteria", not include the IE "parameters required for each event", and set the IE "reporting criteria" in the IE "inter-frequency measurement quantity" to "intra-frequency reporting criteria".

2>
for measurement types "inter-frequency measurement" that require measurements on a frequency other than the actually used frequency, or that require measurements on another RAT:

3>
if, according to its measurement capabilities, the UE requires compressed mode to perform that measurement type and after reception of this message a compressed mode pattern sequence with an appropriate measurement purpose is active according to the IE "Current TGPS Status Flag" in UE variable TGPS_IDENTITY; or

3>
if, according to its measurement capabilities, the UE does not require compressed mode, on at least one supported band of that measurement type, to perform the measurements:

4>
resume the measurements according to the new stored measurement control information.

2>
for measurement type "inter-frequency measurement" that requires measurements only on the same frequency as the actually used frequency:

3>
if the measurement is valid in the current RRC state of the UE:

4>
resume measurements according to the new stored control information for this measurement identity.

2>
for any other measurement type:

3>
resume the measurements according to the new stored measurement control information.

1>
if the IE "measurement command" has the value "release":

2> if the measurement associated with the identity given in the IE “measurement identity” is an interfrequency measurement:. 

3> clear any virtual active set associated with this measurement. 

2>
terminate the measurement associated with the identity given in the IE "measurement identity";

2>
clear all stored measurement control information related associated to this measurement identity in variable MEASUREMENT_IDENTITY.
1>
if the IE "DPCH Compressed Mode Status Info" is present:

2>
if, as the result of this message, UE will have more than one transmission gap pattern sequence with the same measurement purpose active (according to IEs "TGMP" and "Current TGPS Status Flag" in variable TGPS_IDENTITY):

3>
set the variable CONFIGURATION_INCOMPLETE to TRUE.

2>
if there is any pending "TGPS reconfiguration CFN" or any pending "TGCFN":

3>
the UE behaviour is unspecified.

2>
if there is a pending "activation time" for a reconfiguration procedure that included the IE "DPCH Compressed mode info":

3>
the UE behaviour is unspecified.
2>
if pattern sequence corresponding to IE "TGPSI" is already active (according to "Current TGPS Status Flag") in the variable TGPS_IDENTITY):

3>
if the "TGPS Status Flag" in this message is set to "deactivate" for the corresponding pattern sequence:

4>
deactivate this pattern sequence at the beginning of the frame indicated by IE "TGPS reconfiguration CFN" received in the message;

4>
set the "Current TGPS Status Flag" for this pattern sequence in the variable TGPS_IDENTITY to "inactive" at the frame indicated by IE "TGPS reconfiguration CFN" received in the message.

3>
if the "TGPS Status Flag" in this message is set to "activate" for the corresponding pattern sequence:

4>
deactivate this pattern sequence at the beginning of the frame indicated by IE "TGPS reconfiguration CFN" received in the message.

NOTE1:
The temporary deactivation of pattern sequences for which the status flag is set to "activate" can be used by the network to align the timing of already active patterns with newly activated patterns.

NOTE2:
The deactivation of pattern sequences only occurs as a result of RRC messages received by the UE, i.e. the UE does not set the "Current TGPS Status Flag" to "inactive" after the final gap of a finite length pattern sequence.

2>
after the time indicated by IE "TGPS reconfiguration CFN" has elapsed:

3>
activate the pattern sequence corresponding to each IE "TGPSI" for which the "TGPS status flag" in this message is set to "activate" at the time indicated by IE "TGCFN"; and

3>
set the corresponding "Current TGPS status flag" for this pattern sequence in the variable TGPS_IDENTITY to "active"; and

3>
begin the inter-frequency and/or inter-RAT measurements corresponding to the pattern sequence measurement purpose of each activated pattern sequence;

3>
if the values of IE "TGPS reconfiguration CFN" and IE "TGCFN" are equal:

4>
start the concerned pattern sequence immediately at that CFN.

2>
not alter pattern sequences stored in variable TGPS_IDENTITY, if the pattern sequence is not identitifed in IE "TGPSI" in the received message.

1>
if the UE in CELL_FACH state receives a MEASUREMENT CONTROL message, which indicates the same measurement identity as that stored in the variable MEASUREMENT_IDENTITY:

2>
update the stored information with the traffic volume measurement control information in variable MEASUREMENT_IDENTITY; and

2>
refrain from updating the traffic volume measurement control information associated with this measurement identity in the variable MEASUREMENT_IDENTITY with the information received in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11) until this measurement is explicitly released with another MEASUREMENT CONTROL message.

1>
if the IE "Read SFN indicator" included in the IE "Cell info" of an inter-frequency cell is set to TRUE and the variable UE_CAPABILITY_TRANSFERRED has the DL "Measurement capability" for "FDD measurements" set to TRUE (the UE requires DL compressed mode in order to perform measurements on FDD):

2>
set the variable CONFIGURATION_INCOMPLETE to TRUE.
1>
clear the entry for the MEASUREMENT CONTROL message in the table "Accepted transactions" in the variable TRANSACTIONS.

The UE may:

1>
if the IE "Measurement command" has the value "setup":

2>
for measurement type "UE positioning measurement":

3>
if the UE is CELL_FACH state:

4>
if IE "Positioning Method" is set to "GPS":

5>
if IE "UE positioning GPS assistance data" is not included and variable UE_POSITIONING_GPS_DATA is empty:

6>
if System Information Block types 15, 15.1, 15.2 and 15.3 are broadcast:

7>
read System Information Block types 15, 15.1, 15.2 and 15.3.

6>
act as specified in subclause 8.6.7.19.3.

1>
and the procedure ends.

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 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.

8.6.7.3
Intra-frequency/Inter-frequency/Inter-RAT cell info list

If the IE "Intra-frequency cell info list" is received in System Information Block Type 11, the UE shall update the variable CELL_INFO_LIST accordingly and in the following order. The UE shall:

1>
if the IE "Intra-frequency cell removal" is received:

2>
ignore the IE.

1>
if the IE "New Intra-frequency cells" is received, for each cell, and in the same order as the cells appear in the IE:

2>
update the variable CELL_INFO_LIST as follows:

3>
if the IE "Intra-frequency cell id" is received:

4>
store received cell information at this position in the Intra-frequency cell info list in the variable CELL_INFO_LIST, possibly overwriting any existing information in this position; and

4>
mark the position "occupied".

3>
if the IE "Intra-frequency cell id" is not received:

4>
store the received cell information at the first vacant position in ascending order in the Intra-frequency cell info list in the variable CELL_INFO_LIST; and

4>
mark the position as "occupied".

If the IE "Intra-frequency cell info list" is received in System Information Block Type 12, the UE shall update the variable CELL_INFO_LIST accordingly and in the following order. The UE shall:

1>
if the IE "Intra-frequency cell removal" is received:

2>
if it has the value "Remove some intra-frequency cells", at the position indicated by the IE "Intra-frequency cell id":

3>
clear the cell information stored in the variable CELL_INFO_LIST; and

3>
mark the position "vacant".
2>
if it has the value "Remove all intra-frequency cells":

3>
for each position referring to an intra-frequency cell in the variable CELL_INFO_LIST:

4>
clear the cell information stored in the variable CELL_INFO_LIST; and

4>
mark the position "vacant".
2>
if it has the value "Remove no intra-frequency cells":

3>
leave the variable CELL_INFO_LIST unchanged.

1>
if the IE "New Intra-frequency cells" is received, for each cell, and in the same order as the cells appear in the IE:

2>
update the variable CELL_INFO_LIST as follows:

3>
if the IE "Intra-frequency cell id" is received:

4>
store received cell information at this position in the Intra-frequency cell info list in the variable CELL_INFO_LIST, possibly overwriting any existing information in this position; and

4>
mark the position "occupied".

3>
if the IE "Intra-frequency cell id" is not received:

4>
store the received cell information at the first vacant position in ascending order in the Intra-frequency cell info list in the variable CELL_INFO_LIST; and

4>
mark the position as "occupied".

If the IE "Intra-frequency cell info list" is received in a MEASUREMENT CONTROL message, the UE shall update the variable CELL_INFO_LIST accordingly and in the following order. The UE shall:

1>
if the CHOICE "Intra-frequency cell removal" is received:

2>
if it has the value "Remove some intra-frequency cells", at the position indicated by the IE "Intra-frequency cell id":

3>
clear the cell information stored in the variable CELL_INFO_LIST; and

3>
mark the position "vacant".

2>
if it has the value "Remove all intra-frequency cells":

3>
for each position referring to an intra-frequency cell in the variable CELL_INFO_LIST:

4>
clear the cell information stored in the variable CELL_INFO_LIST; and

4>
mark the position "vacant".

2>
if it has the value "Remove no intra-frequency cells":

3>
leave the variable CELL_INFO_LIST unchanged.

1>
if the IE "New Intra-frequency cells" is received, for each cell, and in the same order as the cells appear in the IE:

2>
update the variable CELL_INFO_LIST as follows:

3>
if the IE "Intra-frequency cell id" is received:

4>
store received cell information at this position in the Intra-frequency cell info list in the variable CELL_INFO_LIST, possibly overwriting any existing information in this position; and

4>
mark the position "occupied".

3>
if the IE "Intra-frequency cell id" is not received:

4>
store the received cell information at the first vacant position in ascending order in the Intra-frequency cell info list in the variable CELL_INFO_LIST; and

4>
mark the position as "occupied".

1>
if the IE "Cells for measurement" is received, in the measurement configured by this message only:

2>
consider Intra-frequency cells whose cell information is stored at the position indicated by the IE "Intra-frequency cell id" in the variable CELL_INFO_LIST.

1>
if the IE "Cells for measurement" is not received, in the measurement configured by this message:

2>
consider all Intra-frequency cells whose cell information is stored in CELL_INFO_LIST.

If the IE "Inter-frequency cell info list" is received in System Information Block Type 11 update the variable CELL_INFO_LIST accordingly and in the following order. The UE shall:

1>
if the IE "Inter-frequency cell removal" is received:

2>
ignore the IE.

1>
if the IE "New Inter-frequency cells" is received, for each cell, and in the same order as the cells appear in the IE:

2>
update the variable CELL_INFO_LIST as follows:

3>
if the IE "Inter-frequency cell id" is received:

4>
store received cell information at this position in the Inter-frequency cell info list in the variable CELL_INFO_LIST, possibly overwriting any existing information in this position; and

4>
mark the position "occupied".

3>
if the IE "Inter-frequency cell id" is not received:

4>
store the received cell information at the first vacant position in ascending order in the Inter-frequency cell info list in the variable CELL_INFO_LIST; and

4>
mark the position as "occupied".

If the IE "Inter-frequency cell info list" is received in System Information Block Type 12, the UE shall update the variable CELL_INFO_LIST accordingly and in the following order. The UE shall:

1>
if the CHOICE "Inter-frequency cell removal" is received:

2>
if it has the value "Remove some inter-frequency cells", at the position indicated by the IE "Inter-frequency cell id":

3>
clear the cell information stored in the variable CELL_INFO_LIST; and

3>
mark the position "vacant".
3> if the cells being removed are also in a virtual active set then remove these cells from the virtual active set.
2>
if it has the value "Remove all inter-frequency cells":

3>
for each position referring to an inter-frequency cell in the variable CELL_INFO_LIST:

4>
clear the cell information stored in the variable CELL_INFO_LIST; and

4>
mark the position "vacant".
3> remove all virtual active sets.
2>
if it has the value "Remove no inter-frequency cells":

3>
leave the variable CELL_INFO_LIST unchanged.

1>
if the IE "New Inter-frequency cells" is received, for each cell, and in the same order as the cells appear in the IE:

2>
update the variable CELL_INFO_LIST as follows:

3>
if the IE "Inter-frequency cell id" is received:

4>
store received cell information at this position in the Inter-frequency cell info list in the variable CELL_INFO_LIST, possibly overwriting any existing information in this position; and

4>
mark the position "occupied".

3>
if the IE "Inter-frequency cell id" is not received:

4>
store the received cell information at the first vacant position in ascending order in the Inter-frequency cell info list in the variable CELL_INFO_LIST; and

4>
mark the position as "occupied".

If the IE "Inter-frequency cell info list" is received in a MEASUREMENT CONTROL message, the UE shall update the variable CELL_INFO_LIST accordingly and in the following order:

1>
if the CHOICE "Inter-frequency cell removal" is received:

2>
if it has the value "Remove some inter-frequency cells", at the position indicated by the IE "Inter-frequency cell id":

3>
clear the cell information stored in the variable CELL_INFO_LIST; and

3>
mark the position "vacant".

2>
if it has the value "Remove all inter-frequency cells":

3>
for each position referring to an inter-frequency cell in the variable CELL_INFO_LIST:

4>
clear the cell information stored in the variable CELL_INFO_LIST; and

4>
mark the position "vacant".

2>
if it has the value "Remove no inter-frequency cells":

3>
leave the variable CELL_INFO_LIST unchanged.

1>
if the IE "New Inter-frequency cells" is received, for each cell, and in the same order as the cells appear in the IE:

2>
update the variable CELL_INFO_LIST as follows:

3>
if the IE "Inter-frequency cell id" is received:

4>
store received cell information at this position in the Inter-frequency cell info list in the variable CELL_INFO_LIST, possibly overwriting any existing information in this position; and

4>
mark the position "occupied".

3>
if the IE "Inter-frequency cell id" is not received:

4>
store the received cell information at the first vacant position in ascending order in the Inter-frequency cell info list in the variable CELL_INFO_LIST; and

4>
mark the position as "occupied".

1>
if the IE "Cells for measurement" is received, in the measurement configured by this message only:

2>
consider Inter-frequency cells whose cell information is stored at the position indicated by the IE "Inter-frequency cell id" in the variable CELL_INFO_LIST.

1>
if the IE "Cells for measurement" is not received, in the measurement configured by this message:

2>
consider all Inter-frequency cells whose cell information is stored in CELL_INFO_LIST.

If the IE "Inter-RAT cell info list" is received in System Information Block Type 11, the UE shall update the variable CELL_INFO_LIST accordingly and in the following order. The UE shall:

1>
ignore the IE "Inter-RAT cell removal".

1>
if the IE "New Inter-RAT cells" is received, for each cell, and in the same order as the cells appear in the IE:

2>
if the IE "Radio Access Technology" is set to "None":

3>
ignore the cell.

2>
otherwise:

3>
update the variable CELL_INFO_LIST as follows:

4>
if the IE "Inter-RAT cell id" is received:

5>
store received cell information at this position in the Inter-RAT cell info list in the variable CELL_INFO_LIST, possibly overwriting any existing information in this position; and

5>
mark the position "occupied".

4>
if the IE "Inter-RAT cell id" is not received:

5>
store the received cell information at the first vacant position in ascending order in the Inter-RAT cell info list in the variable CELL_INFO_LIST; and

5>
mark the position as "occupied".

1>
if the IE "Cells for measurement" is received:

2>
ignore the IE.

If the IE "Inter-RAT cell info list" is received in System Information Block Type 12, the UE shall update the variable CELL_INFO_LIST accordingly and in the following order. The UE shall:

1>
if the IE "Inter-RAT cell removal" is received:

2>
if it has the value "Remove some inter-RAT cells", at the position indicated by the IE "Inter-RAT cell id":

3>
clear the cell information stored in the variable CELL_INFO_LIST; and

3>
mark the position "vacant".

2>
if it has the value "Remove all inter-RAT cells":

3>
for each position referring to an inter-RAT cell in the variable CELL_INFO_LIST:

4>
clear the cell information stored in the variable CELL_INFO_LIST; and

4>
mark the position "vacant".

2>
if it has the value "Remove no inter-RAT cells":

3>
leave the variable CELL_INFO_LIST unchanged.

1>
if the IE "New Inter-RAT cells" is received, for each cell, and in the same order as the cells appear in the IE:

2>
if the IE "Radio Access Technology" is set to "None":

3>
ignore the cell.

2>
otherwise:

3>
update the variable CELL_INFO_LIST as follows:

4>
if the IE "Inter-RAT cell id" is received:

5>
store received cell information at this position in the Inter-RAT cell info list in the variable CELL_INFO_LIST, possibly overwriting any existing information in this position; and

5>
mark the position "occupied".

4>
if the IE "Inter-RAT cell id" is not received:

5>
store the received cell information at the first vacant position in ascending order in the Inter-RAT cell info list in the variable CELL_INFO_LIST; and

5>
mark the position as "occupied".

1>
if the IE "Cells for measurement" is received:

2>
ignore the IE.

If the IE "Inter-RAT cell info list" is received in a MEASUREMENT CONTROL message, the UE shall update the variable CELL_INFO_LIST accordingly and in the following order. The UE shall:

1>
if the IE "Inter-RAT cell removal" is received:

2>
if it has the value "Remove some inter-RAT cells", at the position indicated by the IE "Inter-RAT cell id":

3>
clear the cell information stored in the variable CELL_INFO_LIST; and

3>
mark the position "vacant".

2>
if it has the value "Remove all inter-RAT cells":

3>
for each position referring to an inter RAT cell in the variable CELL_INFO_LIST:

4>
clear the cell information stored in the variable CELL_INFO_LIST; and

4>
mark the position "vacant".

2>
if it has the value "Remove no inter-RAT cells":

3>
leave the variable CELL_INFO_LIST unchanged.

1>
if the IE "New Inter-RAT cells" is received, for each cell, and in the same order as the cells appear in the IE:

2>
if the IE "Radio Access Technology" is set to "None":

3>
ignore the cell.

2>
otherwise:

3>
update the variable CELL_INFO_LIST as follows:

4>
if the IE "Inter-RAT cell id" is received:

5>
store received cell information at this position in the Inter-RAT cell info list in the variable CELL_INFO_LIST, possibly overwriting any existing information in this position; and

5>
mark the position "occupied".

4>
if the IE "Inter-RAT cell id" is not received:

5>
store the received cell information at the first vacant position in ascending order in the Inter-RAT cell info list in the variable CELL_INFO_LIST; and

5>
mark the position as "occupied".

1>
if the IE "Cells for measurement" is received, in the measurement configured by this message only:

2>
consider Inter-RAT cells whose cell information is stored at the position indicated by the IE "Inter-RAT cell id" in the variable CELL_INFO_LIST.

1>
if the IE "Cells for measurement" is not received, in the measurement configured by this message:

2>
consider all Inter-RAT cells whose cell information is stored in CELL_INFO_LIST.

1>
if the IE "Cell selection and re-selection info for SIB11/12" is present:

2>
ignore the IE.

8.6.7.14
Inter-frequency measurement

If the Inter-frequency cell info list, included in the variable CELL_INFO_LIST, includes a number (M) of frequencies that is larger than the number (N) considered in a UE performance requirement defined in [19] and [20]:

1>
the UE shall:

2>
meet this performance requirement on the first relevant (N) frequencies, according to the order defined by the position of the frequencies in the Inter-frequency cell info list, included in the variable CELL_INFO_LIST.

1>
the UE may:

2>
ignore the remaining (M-N) frequencies.

If IE "Inter-frequency measurement" is received by the UE in a MEASUREMENT CONTROL message, where IE "measurement command" has the value "setup", but IE "Inter-frequency measurement quantity", IE "Inter-frequency reporting quantity" or IE "parameters required for each event" (given "CHOICE Report criteria" is set to "inter-frequency measurement reporting criteria") is not received, the UE shall:

1>
clear all stored measurement control information related associated to this measurement identity in variable MEASUREMENT_IDENTITY;

1>
set the variable CONFIGURATION_INCOMPLETE to TRUE.

If IE "Inter-frequency measurement" is received by the UE in a MEASUREMENT CONTROL message, where IE "measurement command" has the value "modify":

1>
if CHOICE "Report criteria" in IE "Inter-frequency measurement" is set to "intra-frequency reporting criteria" and IE "parameters required for each event" is present:

2>
the UE behaviour is unspecified.
If IE "Inter-frequency measurement" is received by the UE in a MEASUREMENT CONTROL message, where IE "measurement command" has the value "setup" and CHOICE "Report criteria" is set to "intra-frequency reporting criteria" in IE "Inter-frequency measurement":

1>
the UE behaviour is unspecified.
In the case of an inter-frequency measurement for FDD, the UE shall:

1>
if IE "Inter-frequency measurement" is received by the UE in a MEASUREMENT CONTROL message, where IE "measurement command" has the value "setup", if an inter-frequency event is configured that is different from event 2d or 2f, and if the IE "Inter-frequency SET UPDATE" is not received in that same message:

2>
set the variable CONFIGURATION_INCOMPLETE to TRUE.

If IE "Inter-frequency measurement" is received by the UE in a MEASUREMENT CONTROL message:

1>
if CHOICE "Report criteria" is set to "inter-frequency measurement reporting criteria" and CHOICE "reporting criteria" in "inter-frequency measurement quantity" is not set to "inter-frequency reporting criteria"; or

1>
if CHOICE "Report criteria" is set to "intra-frequency measurement reporting criteria" and CHOICE "reporting criteria" in "inter-frequency measurement quantity" is not set to "intra-frequency reporting criteria":

2>
the UE behaviour is not specified.

If the variable CONFIGURATION_INCOMPLETE is set to TRUE, the UE shall:

1>
act as described in subclause 8.4.1.4a.

NOTE: if the UTRAN configures more than one measurement using events 2A, 2B, 2C or 2E on the same non-used frequency the UE behaviour is not specified.
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.
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

When at least one cell can first be measured on a non-used frequency specified in a stored interfrequency measurement with events 2A, 2B, 2C or 2E, where the IE “Inter-frequency set update” was received  the UE shall:

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

2>
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:

3>
if event 1a is configured for the used frequency in an intra-frequency measurement:



[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 interfrequency measurement was configured.


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

3>
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 interfrequency cells supported by the UE as defined in [19].
14.11.2
Virtual active set update during an inter-frequency measurement

For an inter-frequency measurement that included the “inter-frequency set update” IE when the measurement was setup, 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, the UE should always only consider monitored cells 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 should 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 should 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.
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