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14.4
Traffic Volume Measurements

14.4.1
Traffic Volume Measurement Quantity

Traffic volume measurements may be configured by RRC to assist with dynamic radio bearer control. The reported quantities that can be configured are:

1
Buffer Occupancy.

2
Average of Buffer Occupancy.

3
Variance of Buffer Occupancy.

A description of these values can be found in [15].

When a report is triggered, the UE shall provide the requested quantities for the acknowledged and unacknowledged mode RBs mapped onto the transport channels identified.

When the RLC buffer payload, Average of RLC buffer payload or Variance of RLC buffer payload is reported, the measured quantity shall be rounded upwards to the closest higher value possible to report.

14.4.2
Traffic Volume reporting triggers

Traffic volume measurement reports can be triggered using two different mechanisms, periodical and event triggered. The reporting criteria are specified in the measurement control message.

All the specified events are evaluated with respect to the Transport Channel Traffic Volume (TCTV). This quantity is equal to the sum of the Buffer Occupancy for all logical channels mapped onto a transport channel. The events on a given transport channel shall be evaluated at least at every TTI (may be more often) as described in [15].

When a traffic volume measurement is set up, the UE shall:

1>
if the IE "report criteria" is set to "Traffic volume measurement reporting criteria":

2>
for each IE "Parameters sent for each transport channel":

3>
if the IE "Uplink transport channel type" is not included; or

3>
if the IE "Uplink Transport Channel Type" has the value "DCH" or "USCH" and the IE "UL transport channel id" is not included:

4>
for each IE "Parameters required for each Event":

5>
for each uplink transport channel on which the UE is supposed to report (see below):

6>
configure an event trigger defined by the values in the IEs "Measurement Identity", "Traffic volume event identity", "Reporting threshold", "Time to trigger", "Pending time after trigger" and "Tx Interruption after trigger".

3>
else:

4>
for each IE "Parameters required for each Event":

5>
for the uplink transport channel defined by the IEs "Uplink transport channel type" and "UL transport channel id":

6>
configure an event trigger defined by the values in the IEs "Measurement Identity", "Traffic volume event identity", "Reporting threshold", "Time to trigger", "Pending time after trigger" and "Tx Interruption after trigger".

1>
else:

2>
if the IE "report criteria" is set to "Periodical reporting criteria":

2>
configure periodical triggers with period equal to the value in the IE "Reporting Interval" and with number of transmissions equal to the value in the IE "Amount of reporting" for the measurement identified by the IE "Measurement Identity".

For each transport channel for which an event trigger has been configured, the UE shall:

1>
for each event configured for this transport channel:

2>
if the TCTV is larger than the threshold in IE "Reporting threshold at TVM setup or modify, or

2>
if the TCTV becomes larger than the threshold in IE "Reporting threshold" while the event is configured:

3>
if the IE "Traffic volume event identity" has value "4a":

4>
if the IE "Time to trigger" is not present; and

4>
if the Pending-time-after-trigger timer for this event is not active:

5>
if the IE "Pending time after trigger" is included:

6>
start the Pending-time-after-trigger timer for this event with the value in this IE.

5>
trigger a report for the measurement identified by the IE "Measurement Identity".

4>
else:

5>
start the Time-to-trigger timer for this event with the value in the IE "Time to trigger".

3>
if the IE "Traffic volume event identity" has value "4b":

4>
if the Time-to-trigger timer for this event is active:

5>
stop this timer.

2>
if the TCTV is smaller than the threshold in IE "Reporting threshold at TVM setup or modify, or 

2>
if the TCTV becomes smaller than the threshold in IE "Reporting threshold" while the event is configured:

3>
if the IE "Traffic volume event identity" has value "4a":

4>
if the Time-to-trigger timer for this event is active:

5>
stop this timer.

3>
if the IE "Traffic volume event identity" has value "4b":

4>
if the IE "Time to trigger" is not present; and

4>
if the Pending-time-after-trigger timer for this event is not active:

5>
if the IE "Pending time after trigger" is included:

6>
start the Pending-time-after-trigger timer for this event with the value in this IE.

5>
trigger a report for the measurement identified by the IE "Measurement Identity".

4>
else:

5>
start the Time-to-trigger timer for this event with the value in the IE "Time to trigger".

When the Time-to-trigger timer for an event elapses:

1>
if the Pending-time-after-trigger timer for this event is not active:

2>
trigger a report for the measurement identified by the IE "Measurement Identity" corresponding to this event;

2>
if the IE "Pending time after trigger" is included:

3>
start the Pending-time-after-trigger timer for this event with the value in this IE.

When the Pending-time-after-trigger for an event elapses:

1>
if the IE "Traffic volume event identity" has value "4a":

2>
if the TCTV is larger than the threshold in IE "Reporting threshold":

3>
if the IE "Time to trigger" is not present:

4>
trigger a report for the measurement identified by the IE "Measurement Identity" corresponding to this event;

4>
start the Pending-time-after-trigger timer for this event with the value in the IE "Pending time after trigger".

3>
else:

4>
start the Time-to-trigger timer for this event with the value in the IE "Time to trigger".
1>
if the IE "Traffic volume event identity" has value "4b":

2>
if the TCTV is smaller than the threshold in IE "Reporting threshold":

3>
if the IE "Time to trigger" is not present:

4>
trigger a report for the measurement identified by the IE "Measurement Identity" corresponding to this event;

4>
start the Pending-time-after-trigger timer for this event with the value in the IE "Pending time after trigger".

3>
else:

4>
start the Time-to-trigger timer for this event with the value in the IE "Time to trigger".

When a periodical trigger elapses, the UE shall:

1>
trigger a report for the measurement identified by the IE "Measurement Identity";

1>
if the number of reports triggered by this periodical trigger reaches the value in the IE "Amount of reporting":

2>
disable this periodical trigger.

When a report is triggered for a given IE "Measurement Identity", the UE shall:

1>
consider the variable MEASUREMENT_IDENTITY corresponding to this measurement identity;

1>
if the report is triggered by an event trigger:

2>
include the IE "Event results";

2>
set the IE "Uplink transport channel type causing the event" to the type of the transport channel which triggered the report;

2>
if the transport channel type is "DCH" or "USCH":

3>
include the IE "UL Transport Channel identity" and set it to the identity of the transport channel which triggered the report.

2>
else:

3>
not include the IE "UL Transport Channel identity".

2>
set the IE "Traffic volume event identity" to the identity of the event that triggered the report;

2>
if the IE "Tx interruption after trigger" for the event that triggered the report is included:

3>
if the UE is in CELL_FACH state:

4>
prohibit DTCH transmissions on the RACH;

4>
when it receives from the UTRAN a message causing the transition to CELL_DCH state; or

4>
when the time period indicated in the IE "Tx interruption after trigger" elapses:

5>
resume these transmissions.

1>
if the IE "Traffic volume measurement object" is not included:

2>
report on all the uplink transport channels as specified below.

1>
if the IE "Traffic volume measurement object" is included:

2>
report on the uplink transport channels identified in this IE as specified below.

1>
for each UM or AM RB mapped onto a transport channel on which the UE is expected to report:

2>
add an element in the IE "Traffic volume measurement results";

2>
set the value of the IE "RB Identity" to the identity of the considered radio bearer;

2>
if the RB is mapped onto one logical channel:

3>
if the IE "RLC Buffer Payload for each RB" is set to TRUE:

4>
include the IE "RLC Buffers Payload" and set it to the Buffer Occupancy value for this logical channel, rounded up to the next allowed value.

3>
if the IE "Average of RLC Buffer Payload for each RB" is set to TRUE:

4>
include and set the IE "Average of RLC Buffer Payload" to the Buffer Occupancy for this logical channel averaged over the interval specified in the IE "Time Interval to take an average or a variance" (see [15]), rounded up to the next allowed value.

3>
if the IE "Variance of RLC Buffer Payload for each RB" is set to TRUE:

4>
include and set the IE "Variance of RLC Buffer Payload" to the variance of the Buffer Occupancy for this logical channel computed over the interval specified in the IE "Time Interval to take an average or a variance" (see [15]), rounded up to the next allowed value.

2>
if the RB is mapped onto two logical channels:

3>
if one logical channel is mapped onto transport channels on which the UE is supposed to report:

4>
if the IE "RLC Buffer Payload for each RB" is set to TRUE:

5>
include and set the IE "RLC Buffers Payload" to the Buffer Occupancy value for this logical channel, rounded up to the next allowed value.

4>
if the IE "Average of RLC Buffer Payload for each RB" is set to TRUE:

5>
include and set the IE "Average of RLC Buffer Payload" to the Buffer Occupancy for this logical channel averaged over the interval specified in the IE "Time Interval to take an average or a variance" (see [15]), rounded up to the next allowed value.

4>
if the IE "Variance of RLC Buffer Payload for each RB" is set to TRUE:

5>
include and set the IE "Variance of RLC Buffer Payload" to the variance of the Buffer Occupancy for this logical channel computed over the interval specified in the IE "Time Interval to take an average or a variance" (see [15]), rounded up to the next allowed value.

3>
if both logical channels are mapped onto transport channels on which the UE is supposed to report:

4>
if the IE "RLC Buffer Payload for each RB" is set to TRUE:

5>
include and set the IE "RLC Buffers Payload" to the sum of the Buffer Occupancy values for the two logical channels, rounded up to the next allowed value.

4>
if the IE "Average of RLC Buffer Payload for each RB" is set to TRUE:

5>
include and set the IE "Average of RLC Buffer Payload" to the sum of the Buffer Occupancy for the two logical channels averaged over the interval specified in the IE "Time Interval to take an average or a variance" (see [15]) and rounded up to the next allowed value.

4>
if the IE "Variance of RLC Buffer Payload for each RB" is set to TRUE:

5>
include and set the IE "Variance of RLC Buffer Payload" to the variance of the sum of the Buffer Occupancy for the two logical channels, computed over the interval specified in the IE "Time Interval to take an average or a variance" (see [15]) and rounded up to the next allowed value.

14.4.2.1
Reporting event 4 A: Transport Channel Traffic Volume becomes larger than an absolute threshold
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Figure 14.4.2.1-1: Event triggered report when Transport Channel Traffic Volume becomes larger than a certain threshold

If the monitored Transport Channel Traffic Volume (TCTV) [15] is larger than an absolute threshold at TVM setup or modify, or becomes larger than an absolute threshold while the event is configured i.e. if TCTV>Reporting threshold, this event could trigger a report. The event could be triggered again only if TCTV becomes smaller than the Reporting threshold and later TCTV>Reporting threshold is verified again.

14.4.2.2
Reporting event 4 B: Transport Channel Traffic Volume becomes smaller than an absolute threshold
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Figure 14.4.2.1-2: Event triggered report when Transport Channel Traffic Volume becomes smaller than certain threshold

If the monitored Transport Channel Traffic Volume (TCTV) [15] is smaller than an absolute threshold at TVM setup or modify, or becomes smaller than an absolute threshold while the event is configured i.e. if TCTV<Reporting threshold, this event could trigger a report. The event could be triggered again only if TCTV becomes bigger than the Reporting threshold and later TCTV<Reporting threshold is verified again.

14.4.3
Traffic volume reporting mechanisms

Traffic volume measurement triggering could be associated with both a time-to-trigger and a pending time after trigger. The time-to-trigger is used to get time domain hysteresis, i.e. the condition must be fulfilled during the time-to-trigger time before a report is sent. Pending time after trigger is used to limit consecutive reports when one traffic volume measurement report already has been sent and enables periodic reporting while the TCTV remains above(4a) or below(4b) the threshold . This is described in detail below.

14.4.3.1
Pending time after trigger

This timer is started in the UE when a measurement report has been triggered by a given event. The UE is then forbidden to send new measurement reports triggered by the same event during this time period. Instead the UE waits until the timer has expired. If the Transport Channel Traffic Volume [15] is still above the threshold for event 4a, or below the threshold for event 4b when the timer expires, the UE sends a new measurement report, and the timer is restarted. Otherwise it waits for a new triggering.
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Figure 14.4.3.1-1: Pending time after trigger limits the amount of consecutive measurement reports

Figure 14.4.3.1-1 shows that by increasing the pending time after trigger a triggered second event does not result in a measurement report. The figure assumes absence of the IE “Time to trigger”
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