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Reason for change:
(

1. Current Traffic Volume Measurement procedure is mixed up and it should be made clearly.

2. Make the RRC specification consistent with MAC specification.

3. The term ‘RLC buffer payload’ is used for both transport channel and radio bearer, and it gives misunderstandings.




Summary of change:
(

1. The overall Traffic Volume Measurement procedure is corrected and it is aligned with MAC specs.

2. The term ‘RLC Buffer Payload’ is used for radio bearer only. A new term ‘Transport Channel Traffic Volume’ is defined and used for triggering purposes per transport channel.

3. Section 8 is corrected to reflect the error cases where the UE is requested to report an average or variance of RLC buffer payload but no averaging time is specified.
4. Section 14.4 is modified according to the above changes.

This CR is a merge of the changes on traffic volume measurement in the contributions R2-010330 (LGIC) and R2-010453 (Motorola) to reflect discussions in the L2 adhoc. Effort has been made to make the necessary clarifications with minimum changes to existing IEs.

Changes in r2: The changes in section 8.6.7.10 and 8.6.7.11 are removed since they are captured in CR 702.
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10.3.7.67
Traffic volume measured results list

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

Traffic volume measurement results
OP
1 to <maxRB>



>RB Identity
MP

RB Identity 10.3.4.16


>RLC Buffer Payload
OP

Enumerated(0, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2K, 4K, 8K, 16K, 32K, 64K, 128K, 256K, 512K, 1024K)
In bytes

And N Kbytes = N*1024 bytes

>Average of RLC Buffer Payload
OP

Enumerated(0, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2K, 4K, 8K, 16K, 32K, 64K, 128K, 256K, 512K, 1024K)
In bytes

And N Kbytes = N*1024 bytes

>Variance of RLC Buffer Payload
OP

Enumerated(0, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2K, 4K, 8K, 16K) 
In bytes

And N Kbytes = N*1024 bytes

10.3.7.68
Traffic volume measurement

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

Traffic volume measurement
 Object
OP

Traffic volume measurement Object 10.3.7.70


Traffic volume measurement
 quantity 
OP

Traffic volume measurement quantity 10.3.7.71


Traffic volume reporting quantity 
OP

Traffic volume reporting quantity 10.3.7.74


Measurement validity
OP

Measurement validity 10.3.7.51


CHOICE report criteria
MP




>Traffic volume measurement 
 reporting criteria 


Traffic volume measurement reporting criteria 10.3.7.72


>Periodical reporting criteria


Periodical reporting criteria 10.3.7.53


>No reporting 



(no data)

Chosen when this measurement only is used as additional measurement to another measurement

10.3.7.71
Traffic volume measurement quantity
Contains the measurement quantity information for a traffic volume measurement.
Information Element/Group name
Need
Multi
Type and reference
Semantics description

Measurement quantity
MP

Enumerated(RLC buffer payload, Average RLC buffer payload, Variance of RLC buffer payload)


Time Interval to take an average or a variance
CV-A/V

Integer(20, 40, ..260, by steps of 20)
In ms

Condition
Explanation

A/V
This IE is present when "Average RLC buffer" or "Variance of RLC buffer payload" is chosen.

10.3.7.72
Traffic volume measurement reporting criteria

Contains the measurement reporting criteria information for a traffic volume measurement.

Event 4a: Transport Channel Traffic Volume [15] exceeds an absolute threshold.

Event 4b: Transport Channel Traffic Volume [15] becomes smaller than an absolute threshold.
Information Element/Group name
Need
Multi
Type and reference
Semantics description

Parameters sent for each transport channel
OP
1 to <maxTrCH>



>UL Transport Channel ID
OP

Transport channel identity 10.3.5.18


>Parameters required for each Event
OP
1 to <maxMeasperEvent>



>>Traffic volume event identity
MP

Traffic volume event identity 10.3.7.66


>>Reporting Threshold
MP

Enumerated(8,16,32,64,128,256,512,1024,2K,3K,4K,6K,8K,12K,16K,24K,32K,48K,64K,96K,128K,192K,256K,384K,512K,768K)
Threshold in bytes 

And N Kbytes = N*1024 bytes

>>Time to trigger
OP

Time to trigger 10.3.7.64
Indicates the period of time between the timing of event detection and the timing of sending Measurement Report.
Time in ms

>>Pending time after trigger
OP

Integer(250, 500, 1000, 2000, 4000, 8000, 16000)
Time in seconds. Indicates the period of time during which it is forbidden to send any new measurement reports with the same Traffic volume event identity even if the triggering condition is fulfilled again. Time in milliseconds

>>Tx interruption after trigger 
OP

Integer (250, 500, 1000, 2000, 4000, 8000, 16000)
Time in milliseconds. Indicates whether or not the UE shall block DTCH transmissions on the RACH after a measurement report is triggered. 

10.3.7.73
Traffic volume measurement system information

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

Traffic volume measurement identity 
MD

Measurement identity 10.3.7.48
The traffic volume measurement identity has default value 4.

Traffic volume

measurement objects
OP

Traffic volume measurement objects 10.3.7.70


Traffic volume

measurement quantity
OP

Traffic volume measurement quantity 10.3.7.71


Traffic volume reporting quantity
OP

Traffic volume reporting quantity 10.3.7.74


Measurement validity
OP

Measurement validity 10.3.7.51


Measurement Reporting Mode
MP

Measurement Reporting Mode 10.3.7.49


CHOICE reporting criteria
MP




>Traffic volume measurement reporting criteria


Traffic volume measurement reporting criteria 10.3.7.72


>Periodical reporting criteria


Periodical reporting criteria 10.3.7.53


10.3.7.74
Traffic volume reporting quantity

Contains the reporting quantity information for a traffic volume measurement.

For all boolean types TRUE means inclusion in the report is requested.

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

RLC Buffer Payload for each RB
MP

Boolean


Average of RLC Buffer Payload for each RB
MP

Boolean


Variance of RLC Buffer Payload for each RB
MP

Boolean


14.4
Traffic Volume Measurements

14.4.1
Traffic Volume Measurement Quantity

For traffic volume measurements in the UE only one quantity is compared with the thresholds. This quantity is Transport Channel Traffic Volume [15](which equals to the sum of Buffer Occupancies of RBs multiplexed onto a transport channel) in number of bytes. In order to support a large variation of bit rates and RLC buffer size capabilities, a non-linear scale is used. Since, for each RB, the expected traffic includes both new and retransmitted RLC payload units and potentially existing Control PDUs, all these should be included in the Buffer Occupancy measure. It should also be noted that traffic volume measurements are only applicable for acknowledged and unacknowledged mode.

According to what is stated in the Measurement Control message, the UE should support measuring of RLC Buffer Payload, Average of RLC Buffer Payload, and Variance of RLC Buffer Payload for a specific RB, RBs multiplexed onto the same Transport channel and the total UE traffic volume (the same as one transport channel for a UE that uses RACH).

14.4.2
Traffic Volume reporting triggers
Traffic volume can be reported in two different ways, periodical and event triggered. 
For periodical reporting the UE simply measures the Reporting Quantities in number of bytes for each RB and reports the measurement result at the given time instants. The Reporting Quantities (i.e. RLC Buffer Payload, Average of RLC Buffer Payload, and Variance of RLC Buffer Payload of each RB) are stated in the measurement control message. If Average of RLC Buffer Payload or Variance of RLC Buffer Payload is included as Reporting Quantity, the time interval to take an average or a variance shall be used.  
Event triggered reporting is performed when Transport Channel Traffic Volume exceeds an upper threshold or becomes smaller than a lower threshold.. Every TTI, UE measures Transport Channel Traffic Volume for each transport channel and compares it with thresholds. If the value is out of range, UE measures the Reporting Quantities of the RBs mapped onto that transport channel and reports the measurement result. The Reporting Quantities are stated in the measurement control message.

14.4.2.1
Reporting event 4 A: Transport Channel Traffic Volume exceeds an absolute threshold




[image: image2.wmf] 

Threshold

 

Transport 

Channel 

Traffic 

Volume

 

Reporting 

event 4A

 

Time

 

Reporting 

event 4A

 


Figure 78: Event triggered report when Transport Channel Traffic Volume exceeds a certain threshold

If the monitored Transport Channel Traffic Volume [15] exceeds an absolute threshold, this is an event that could trigger a report. The corresponding report contains at least which transport channel triggered the report.

14.4.2.2
Reporting event 4 B: Transport Channel Traffic Volume becomes smaller than an absolute threshold
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Figure 79: Event triggered report when Transport Channel Traffic Volume becomes smaller than certain threshold

If the monitored Transport Channel Traffic Volume [15] becomes smaller than an absolute threshold, this is an event that could trigger a report. The corresponding report contains at least which transport channel triggered the report.

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. 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. The UE is then forbidden to send any new measurement reports with the same measurement ID during this time period even when the triggering condition is fulfilled again. Instead the UE waits until the timer has suspended. If the Transport Channel Traffic Volume [15] is still above the threshold when the timer has expired the UE sends a new measurement report, and the timer is restarted. Otherwise it waits for a new triggering.
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Figure 80: Pending time after trigger limits the amount of consecutive measurement reports

Figure 80 shows that by increasing the pending time after trigger a triggered second event does not result in a measurement report.

14.4.4
Interruption of user data transmission 

A UE in CELL_FACH substate may be instructed by the UTRAN to cease transmission of user data on the RACH after a measurement report has been triggered. Before resuming transmission of user data, 

-
the UE shall receive from the UTRAN either a message allocating a dedicated physical channel, and make a transition to CELL_DCH state; or

-
the UE shall receive an individually assigned measurement control message indicating that interruption of user data transmission is not be applied.

The transmission of signalling messages on the signalling bearer shall not be interrupted.
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