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5.20
List of Traffic Data Volumes

This list includes one or more containers, each includes the following fields:

Data Volume Uplink, Data Volume Downlink, Change Condition and Change Time. 

Data Volume, Uplink and/or Downlink, includes the number of octets transmitted during the use of the packet data services in the uplink and/or downlink direction, respectively.

Change Condition defines the reason for closing the container (see TS 32.200 [3] Clause 6), such as tariff time change, QoS change, radio inactivity or closing of the CDR. 
A phase of radio inactivity can happen due to imediate coverage loss with automatic reconnection by network (e.g. during go through tunnel) or without reconnection due to mobile switch-off afterwards by user or context release afterwards by network. The trigger for radio inactivation and reactivation depend on the PO system type. Radio inactivation is triggerred within the GSM-SGSN if the Ready Timer of MS is expired or a Radio Status Information for the MS in case of coverage loss is received, within the UMTS-SGSN if the associated RAB or if the Iu connection of the MS is released. Radio reactivation is triggerred within GSM- and UMTS-SGSN if the current maximum bitrate for up-and downlink equal 0 kBit/s is modified. In case of one current maximum bitrate is unequal 0 kBit/s then within GSM-SGSN if a RAU is performed or if an LLC frame is received, within UMTS-SGSN if a Service Request with Service Type = Data is received.
Change Time is a time stamp, which defines the moment when the volume container is closed or the CDR is closed. All the active PDP contexts do not need to have exactly the same time stamp e.g. due to same tariff time change (variance of the time stamps is implementation and traffic load dependent, and is out of the scope of standardisation).

First container includes following optional fields: QoS Requested (not in G-CDR) and QoS Negotiated. In following containers QoS Negotiated is present if previous change condition is "QoS change". In addition to the QoS Negotiated parameter the QoS Requested parameter is present in following containers if the change condition is "QoS change" and the QoS change was initiated by the MS via a PDP context modification procedure.

Table 6 illustrates an example of a list, which has three containers (sets of volume counts) caused by one QoS change and one tariff time change.

Table 6: Example list of traffic data volumes

	QoS Requested = QoS1

QoS Negotiated = QoS1

Data Volume Uplink = 1

Data Volume Downlink = 2

Change Condition = QoS change

Time Stamp = TIME1
	QoS Requested = QoS2 (if requested by the MS)QoS Negotiated = QoS2

Data Volume Uplink = 5

Data Volume Downlink = 6

Change Condition = Tariff change

Time Stamp = TIME2
	Data Volume Uplink = 3

Data Volume Downlink = 4

Change Condition = Record closed

Time Stamp = TIME3


First container includes initial QoS values and corresponding volume counts. Second container includes new QoS values and corresponding volume counts before tariff time change. Last container includes volume counts after the tariff time change. The total volume counts can be itemised as shown in Table 7 (tariff1 is used before and tariff2 after the tariff time change):

Table 7: Itemised list of total volume count corresponding to Table 6

	
	
	Container

	QoS1+Tariff1
	uplink = 1, downlink = 2
	1

	QoS2+Tariff1
	uplink = 5, downlink = 6
	2

	QoS2+Tariff2
	uplink = 3, downlink = 4
	3

	QoS1
	uplink = 1, downlink = 2
	1

	QoS2
	uplink = 8, downlink = 10
	2+3

	Tariff1 
	uplink = 6, downlink = 8
	1+2

	Tariff2 
	uplink = 3, downlink = 4
	3


The amount of data counted in the GGSN shall be the payload of the GTP-U protocol at the Gn interface. Therefore the data counted already includes the IP PDP bearer protocols i.e. IP or PPP.

The data volume counted in the SGSN is dependent on the system. For GSM SGSN the data volume is the payload of the SNDCP PDUs at the Gb interface. For UMTS-SGSN it is the GTP-U PDUs at the Iu-PS interface. Therefore, in both systems, the data counted already includes the overheads of any PDP bearer protocols.

In GSM, in order to avoid that downstream packets transmitted from the old SGSN to the new SGSN at inter SGSN RA update induce the increase of the PDP CDR downstream volume counters in both SGSN the following rules must be followed: 

-
For PDP contexts using LLC in unacknowledged mode: an SGSN shall update the PDP CDR when the packet has been sent by the SGSN towards the MS;


For PDP contexts using LLC in acknowledged mode, a GSM-SGSN shall only update the PDP CDR at the reception of the acknowledgement by the MS of the correct reception of a downstream packet. In other worlds, for inter SGSN RA update, the new SGSN shall update the PDP CDR record when a downstream packet sent by the old SGSN is received by the MS and acknowledged by the MS towards the new SGSN through the RA update complete message. 

In UMTS, the not transferred downlink data can be accounted for in the S-CDR with "RNC Unsent Downlink Volume" field, which is the data that the RNC has either discarded or forwarded during handover. Data volumes retransmitted (by RLC or LLC) due to poor radio link conditions shall not be counted.

6
Charging Data Record Structure

6.1
ASN.1 definitions for CDR information

…

CauseForRecClosing
::= INTEGER

{


--


-- In GGSN the value sGSNChange should be used for partial record


-- generation due to SGSN Address List Overflow


--


-- cause codes 0 to 15 are defined in TS 32.205 as 'CauseForTerm' (cause for termination)


--


normalRelease



(0),


abnormalRelease


    (4),


cAMELInitCallRelease

(5),


volumeLimit



    (16),


timeLimit




(17),


sGSNChange




(18),


maxChangeCond



(19),


managementIntervention
    (20),

    intraSGSNIntersystemChange
(21)

}

ChangeCondition
::= ENUMERATED

{


qoSChange



(0),


tariffTime



(1),


recordClosure


(2),


radioInactivation

(3),


radioReactivation

(4)
}

ChangeOfCharCondition
::= SEQUENCE


--


-- Used in PDP context record only


--

{


qosRequested



[1] QoSInformation OPTIONAL,


qosNegotiated



[2] QoSInformation OPTIONAL,


dataVolumeGPRSUplink

[3] DataVolumeGPRS,


dataVolumeGPRSDownlink
    [4] DataVolumeGPRS,


changeCondition


    [5] ChangeCondition,


changeTime




[6] TimeStamp

}

…

END
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