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1.
Introduction
At the previous meeting in Kobe, a discussion document was introduced to identify aspects in the specification of traffic volume measurements that required clarification, namely:

· the case of RBs mapped onto two logical channels;

· the definition of the start of the averaging interval relative to the time the event is triggered;

· the requirement on the maximum number of traffic volume measurements that need to be supported.

On the first topic, it was agreed to accept the proposal. A CR would have been provided on this topic but given the number of other open issues, it was decided to wait until everything was agreed. On the second topic, it was agreed to make the time the event is triggered the beginning of the averaging interval for the sake of simplifying the UE implementation. The decision on the third topic was postponed until a joint meeting could be held with RAN4.

In this document we propose to re-evaluate the decision on the second item and we propose to clarify an ambiguity in the way the measurements are configured.

2.
Traffic Volume measurement details

2.1
Configuration

Traffic volume measurement reports can be configured on a per transport channel basis (specified in the measurement object), or for all transport channels (if no transport channel is specified). Once the report is triggered, a traffic volume measurement quantity (any or all of raw buffer occupancy, average or standard deviation) is sent on the uplink for each radio bearer mapped onto the specified transport channel (or on all of them if no transport channel is specified).

2.2
Buffer Occupancy

The buffer occupancy value reported by RLC is supposed to include (in number of bytes) the following (see [1]):

· Data available for transmission. In AM, this includes all data available for initial transmission independently of the transmission window, and data for re-transmission that has been negatively acknowledged.

· Control information in AM.

2.3
Event triggered criteria

For each configured traffic volume measurement it is possible to specify event-triggered reporting criteria. This IE can specify a list of transport channels on which an event is defined and for each transport channel, a list of events with the corresponding parameters (see [2]). The events can be chosen among events 4a and 4b.

3.
Unclear aspects

3.2
Average and Variance interval

When the reporting of the average and/or the variance is requested by the network, the length of the interval during which the statistics are supposed to be collected is provided. It is also specified that: “The calculation of average and variance of BO shall be based on one sample of BO per 10ms during the time interval given in this information element. All samples taken in the time interval shall have equal weight in the calculation”. 

This specifies very clearly that all the samples in the averaging interval should be used, however it does not identify this averaging interval unambiguously. Indeed, its duration is known but not its beginning and end. This is not critical in the case of periodic reporting, but it could be of some significance in the case of event triggered reporting.

The alternatives are that the event trigger is:

a) at the beginning of the averaging period.

b) at the end of the averaging period.

c) in the middle of the averaging period.

During the previous meeting, it was agreed to adopt alternative a) despite the fact that it would result in non-negligible delay in reporting. This was seen as the simplest method from the implementation point of view since it does not require the mobile to keep a running average (needed if the mobile is to report immediately). After consultation with our implementation team, we came to the conclusion that this may actually be more complicated because it is possible that multiple reports are triggered during the averaging interval. The handling of these concurrent procedures is more complicated than the running average. Therefore, we would like to propose the adoption of alternative c) instead.

3.3
Traffic volume measurement signalling

Both in section 14 of [2] and in the traffic volume measurement related section of [1], it is apparent that when Event Trigger mode is configured, the traffic volume measurement reports are only sent for the RBs mapped onto the transport channel on which the event was triggered. Indeed, in section 14 of [2], it is stated that:

“Every TTI, UE measures the Transport Channel Traffic Volume for each transport channel and compares it with the configured thresholds. If the value is out of range, the UE determines the Reporting Quantities for the RBs mapped onto that transport channel and reports the results.”
Similarly, in [1] it is stated that:

“If the reporting mode is Event Trigger, MAC compares for each TTI Transport Channel Traffic Volume (equivalent to total sum of BOs for logical channels mapped onto a transport channel) with the thresholds set by RRC. If the value is out of range, MAC reports measurement result (i.e. BO, Average of BO, and Variance of BO) of each RB to RRC. “

Therefore, we presume that when Event Trigger is used, traffic volume measurement reports are only provided for RBs mapped onto transport channels on which triggers have been defined.

In the messages used for configuring traffic volume measurements in Event Trigger mode however there are two IEs that indicate a set of transport channels. The first is the “measurement object” and the second is the “traffic volume measurement reporting criteria” (the tabular reference can be found in the Annex). In the IE “traffic volume measurement reporting criteria”, there is a vector of parameters called “Parameters sent for each transport channel”. Each one of the elements in this vector may include an IE “UL Transport Channel ID”. According to the procedural text, both this and the “measurement object” IE are supposed to be conveying the measurements on which the UE should apply the “measurement reporting criteria”. Therefore, it is expected that both fields fill the same function, though no duplication handling is present in the procedure. 

The procedure handles the case where either or both of the fields are missing, but it does not explicitly handle the case where they are both present or the case where there are more than one reporting criteria configurations in the IE “Parameters sent for each transport channel”. We can identify the following cases:

	Measurement object
	Size of “parameters for each transport channel”.
	“UL transport channel ids”
	Result

	Not present
	Not present
	Not present
	Reject configuration.

	Not present
	One
	Not present
	Apply the reporting criteria to all the TrCHs configured in the UE state.

	Not present
	One
	Present
	Not specified. Should it be assumed that the reporting criteria apply to all UL TrCHs?

	Present
	One
	Not present
	Apply the reporting criteria to all the TrCHs configured in the IE “measurement object”.

	Present
	One
	Present
	Not specified. Should the reporting criteria be applied to the superset of the two IEs?

	Present
	More than one
	Independent
	Not specified. Which set of reporting criteria should be applied to all the TrCHs configured in the IE “measurement object”?


In order to eliminate this source of ambiguity, it is proposed to specify that the reporting criteria from the first element in the “Parameters for each transport channel ID” should be applied to all the transport channels included in the measurement object IE. Furthermore, we propose that when both the measurement object and the IE “UL transport channel IDs" for the first entry in “Parameters for each transport channel ID” are included, the reporting criteria be applied to the superset of the two.

4.
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5.
Annex

10.3.7.66
Traffic volume event identity

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

	Traffic volume event identity
	MP
	
	Enumerated(4a, 4b)
	


10.3.7.69- 10.3.7.72
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 Buffers 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


10.2.26- 10.3.7.44
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


10.2.17
10.3.7.69
Traffic volume measurement event results

Contains the event result for a traffic volume measurement.

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

	Uplink transport channel type causing the event
	MP
	
	Enumerated(DCH,RACHorCPCH,USCH)
	USCH is TDD only.

CPCH is FDD only.

RACHorCPCH is the currently configured default in the uplink.

	UL Transport Channel identity
	CV-UL-DCH/USCH
	
	Transport channel identity 10.3.5.18
	

	Traffic volume event identity
	MP
	
	Traffic volume event identity 10.3.7.66
	


	Condition
	Explanation

	UL-DCH/USCH
	If IE "Uplink transport channel type" is equal to "DCH" or "USCH" (TDD only) this IE is mandatory present. Otherwise the IE is not needed.


10.3.7.7
10.3.7.70
Traffic volume measurement object
Contains the measurement object information for a traffic volume measurement.

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

	Traffic volume measurement objects
	MP
	1 to <maxTrCH>
	
	

	>Uplink transport channel type
	MP
	
	Enumerated(DCH,RACHorCPCH,USCH)
	USCH is TDD only.

CPCH is FDD only.

RACHorCPCH is the currently configured default in the uplink.

	>UL Target Transport Channel ID
	CV-UL-DCH/USCH
	
	Transport channel identity 10.3.5.18
	


	Condition
	Explanation

	UL-DCH/USCH
	If IE "Uplink transport channel type" is equal to "DCH" or "USCH" (TDD only) this IE is mandatory present. Otherwise the IE is not needed.


10.3.7.68- 10.3.7.73
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)
	The use of this parameter is described in section 8.6.7.10.

	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 mandatory present when "Average RLC buffer" or "Variance of RLC buffer payload" is chosen and not needed otherwise.


10.3.7.68- 10.3.7.73
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>
	
	This IE is always required, need is OP to align with ASN.1

	>Uplink transport channel type
	OP
	
	Enumerated(DCH,RACHorCPCH,USCH)
	USCH is TDD only.

CPCH is FDD only.

RACHorCPCH is the currently configured default in the uplink.

	>UL Transport Channel ID
	CV-UL-DCH/USCH
	
	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)
	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. Time in milliseconds

	>>Tx interruption after trigger 
	OP
	
	Integer (250, 500, 1000, 2000, 4000, 8000, 16000)
	Time in milliseconds. Indicates how long the UE shall block DTCH transmissions on the RACH after a measurement report is triggered. 


	Condition
	Explanation

	UL-DCH/USCH
	If IE "Uplink transport channel type" is equal to "DCH" or "USCH" (TDD only) this IE is optional. Otherwise the IE is not needed.


10.3.7.68- 10.3.7.73
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 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
	

	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
	


10.3.7.47
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
	


10.3.7.68- 10.3.7.73
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