3GPP TSG-CN1 Meeting #24
Tdoc N1-021311

Budapest, Hungary, 13. – 17. May 2002

Source:
Siemens AG
Title:
Charging of IMS signaling context(s) in SGSN 

Agenda item:
7.10 

Document for:
DISCUSSION
Abstract:

It is not possible to treat a PDP context in the SGSN that is used for IMS signaling in a specific way compared to an all-purpose PDP context. However, this is discussed in SA5 and possibly required by CN1. There is a clarification needed on the opinion of CN1 concerning this issue.

Current Situation:

The IM CN Subsystem Signaling Flag is transported in the PCO and is thus not visible for the SGSN (see S2-021119). There is currently no possibility in the SGSN to relate a specific handling, e.g. for charging, to a PDP context that is used for IMS signaling. 

There is the request by SA5 to add the IM CN Subsystem Signaling Flag to the charging record of the SGSN (S-CDR, see S5-024021). The more important issue is the problem that the CAMEL interface (and the SSF functionality) is located on SGSN and thus a pre-paid subscriber is charged for a IMS signaling context when there is no indication (and handling based on it) available in the SGSN. 

The problem is not only related to the activation of a PDP context but also to the modification of a PDP context (see S2-021342). The PDP context modification procedure can be used to toggle between a general purpose PDP context and a PDP context used for IMS signaling. 

Discussion / Proposal:

If the indication is needed in the SGSN that a PDP context is used for IMS signaling then this can only be done by adding this indication in the GTP since the SGSN is not supposed to check the content of the PCO-IE. The indication in GTP is also needed for inter-SGSN change.

CN1 should find a common opinion if the indication that a PDP context is used for IMS signaling is needed in the SGSN for charging purposes and possibly for decisions which PDP context has to be kept in case of inter-SGSN change. 
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9.2.2.1.1
Secondary PDP Context Activation Procedure



The Secondary PDP Context Activation procedure may be used to activate a PDP context while reusing the PDP address and other PDP context information from an already active PDP context, but with a different QoS profile. Procedures for APN selection and PDP address negotiation are not executed. A unique TI and a unique NSAPI shall identify each PDP context sharing the same PDP address and APN.



The Secondary PDP Context Activation procedure may be executed without providing a Traffic Flow Template (TFT) to the newly activated PDP context if all other active PDP contexts for this PDP address and APN already have an associated TFT. Otherwise a TFT shall be provided. The TFT contains attributes that specify an IP header filter that is used to direct data packets received from the interconnected packet data network to the newly activated PDP context.



The Secondary PDP Context Activation procedure may only be initiated after a PDP context is already activated for the same PDP address and APN. The procedure is illustrated in Figure 65 and Figure 66.
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Figure 65: Secondary PDP Context Activation Procedure for A/Gb mode
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Figure 66: Secondary PDP Context Activation Procedure for Iu mode



1)
The MS sends an Activate Secondary PDP Context Request (Linked TI, NSAPI, TI, QoS Requested, TFT, PDP Configuration Options) message to the SGSN. Linked TI indicates the TI value assigned to any one of the already activated PDP contexts for this PDP address and APN. QoS Requested indicates the desired QoS profile. TFT is sent transparently through the SGSN to the GGSN to enable packet classification for downlink data transfer. TI and NSAPI contain values not used by any other activated PDP context. PDP Configuration Options may be used to transfer optional PDP parameters and/or requests to the GGSN (see GSM 29.060 [26] and 24.229 [75]). PDP Configuration Options is sent transparently through the SGSN.



2)
In A/Gb mode, security functions may be executed. These procedures are defined in clause "Security Function".



3)
The SGSN validates the Activate Secondary PDP Context Request using the TI indicated by Linked TI. The same GGSN address is used by the SGSN as for the already-activated PDP context(s) for that TI and PDP address.




The SGSN may restrict the requested QoS attributes given its capabilities and the current load, and it shall restrict the requested QoS attributes according to the subscribed QoS profile, which represents the maximum QoS per PDP context to the associated APN.  The GGSN may restrict and negotiate the requested QoS as specified in clause "PDP Context Activation Procedure". The SGSN sends a Create PDP Context Request (QoS Negotiated, TEID, NSAPI, Primary NSAPI, TFT, PDP Configuration Options) message to the affected GGSN. Primary NSAPI indicates the NSAPI value assigned to any one of the already activated PDP contexts for this PDP address and APN. TFT is included only if received in the Activate Secondary PDP Context Request message. PDP Configuration Options is sent transparently through the SGSN if received in the Activate secondary PDP Context Request message.


The GGSN uses the same packet data network as used by the already-activated PDP context(s) for that PDP address, generates a new entry in its PDP context table, and stores the TFT. The new entry allows the GGSN to route PDP PDUs via different GTP tunnels between the SGSN and the packet data network. The GGSN returns a Create PDP Context Response (TEID, QoS Negotiated, Cause, PDP Configuration Options) message to the SGSN. PDP Configuration Options may be used to transfer optional PDP parameters to the UE (see GSM 29.060 [26] and 24.229 [75]).


4)
In Iu mode, RAB setup is done by the RAB Assignment procedure.



5) In A/Gb mode, BSS packet flow context procedures may be executed. These procedures are defined in clause "BSS Context".



6)
In Iu mode and in case the QoS attributes have been downgraded in step 4, the SGSN may inform the GGSN about the downgraded QoS attributes by sending an Update PDP Context Request to the affected GGSN. The GGSN confirms the new QoS attributes by sending an Update PDP Context Response to the SGSN.



7)
The SGSN selects Radio Priority and Packet Flow Id based on QoS Negotiated, and returns an Activate Secondary PDP Context Accept (TI, QoS Negotiated, Radio Priority, Packet Flow Id, PDP Configuration Options) message to the MS. PDP Configuration Options is sent transparently through the SGSN if received in the Create PDP Context Response message.The SGSN is now able to route PDP PDUs between the GGSN and the MS via different GTP tunnels and possibly different LLC links.



For each additionally activated PDP context a QoS profile and TFT may be requested.



If the secondary PDP context activation procedure fails or if the SGSN returns an Activate Secondary PDP Context Reject (Cause) message, the MS may attempt another activation with a different TFT, depending on the cause.



The CAMEL procedure calls shall be performed, see referenced procedures in 3GPP TS 23.078:



C1)
CAMEL_GPRS_PDP_Context_Establishment.



In Figure 65 and in Figure 66, procedures return as result "Continue". 



C2)
CAMEL_GPRS_PDP_Context_Establishment_Acknowledgement.



In Figure 65 and in Figure 66, procedures return as result "Continue". 
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Attachments:
S2-021341 [CR on Signalling PDP context restrictions] 



1. Overall Description:



SA2 thanks CN1 for their Liaison on “Clarification of IMS signalling flag” and has agreed on the following answers to the CN1 questions:



Question 1: 



“Will these restriction performed in the GGSN restrict the signalling to be destined to the P-CSCF exclusively or will the PDP context also be allowed used to other destinations, e.g. by additional protocols as DNS and DHCP?”



Answer: 



SA2 has agreed to the attached CR (see S2-021341), which allows DNS and DHCP communication, within the operators domain, on the PDP context used for IMS signalling.



Question 2: 



“CN1 interprets this to be a stage-2 requirement for the UE to set the signalling flag at PDP context activation and at possible PDP context modifications. This requires the PCO-IE to be included in the PDP context modification messages sent from the UE to the GGSN.”



Answer: 



SA2 confirms that current stage 2 requirements require the UE to set the signalling flag for the PDP context to be used for IMS related signalling. Also, current SA2 requirement do not restrict the signalling PDP context to be set-up as an initial PDP context using the Initiate PDP context procedure, even though that may be the normal behaviour.


Question 3: 



“Some concerns were raised within CN1 on backwards compatibility, as pre-R5 SGSNs will not pass the PCO-IE to an R5 GGSN that provides the restrictions to the PDP context used for SIP signalling. 
One reason to introduce the PCI-IE in the PDP context modification messages now may be to prepare 24.008 for signalling flags for future application level signalling”



Answer:



SA2 do not see any problems with adding the PCO-IE to other PDP context procedures for Rel-5.



2. Actions:



To CN1 group.



ACTION: 
SA2 kindly asks CN1 to consider the answers and, if further clarifications are needed, SA2 will be happy to guide CN1 in further clarifying the stage 2 requirements. 


3. Date of Next SA2 Meetings:



SA2_25
24th June – 29th June 2002

Finland


SA2_26
19th – 24th August 2002


Canada
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4.2
Charging data in SGSN (S-CDR)



If the collection of CDR data is enabled then the SGSN data specified in Table 1 shall be available for each PDP context. The table provides a brief description of each field. A more elaborate definition of the fields, sorted by the field name in alphabetical order, is provided in Clause 5. 



Table 1: SGSN PDP context data (S-CDR)



Field


Category


Description





Record Type


M


SGSN PDP context record.





Network Initiated PDP Context


OC


A flag that is present if this is a network initiated PDP context.





Served IMSI


M


IMSI of the served party





Served IMEI


OC


The IMEI of the ME, if available.





SGSN Address


OM


The IP address of the current SGSN.





MS Network Capability


OM


The mobile station Network Capability.





Routing Area Code (RAC)


OM


RAC at the time of “Record Opening Time”





Location Area Code (LAC)


OM


LAC at the time of “Record Opening Time”





Cell Identifier


OM


Cell identity for GSM or Service Area Code (SAC) for UMTS at the time of “Record Opening Time”.





Charging ID


M


PDP context identifier used to identify this PDP context in different records created by GSNs





GGSN Address Used


M


The control plane IP address of the GGSN currently used. The GGSN address is always the same for an activated PDP context.





Access Point Name Network Identifier


OM


The logical name of the connected access point to the external packet data network (network identifier part of APN).





PDP Type


OM


PDP type, i.e. IP, PPP, IHOSS:OSP





Served PDP Address


OC


PDP address of the served IMSI, i.e. IPv4 or IPv6. This parameter shall be present except when both the PDP type is PPP and dynamic PDP address assignment is used.





List of Traffic Data Volumes


OM


A list of changes in charging conditions for this PDP context, each change is time stamped. Charging conditions are used to categorise traffic volumes, such as per QoS/tariff period. Initial and subsequently changed QoS and corresponding data volumes are listed.





Record Opening Time


M


Time stamp when PDP context is activated in this SGSN or record opening time on subsequent partial records.





Duration


M


Duration of this record in the SGSN.





SGSN Change


C


Present if this is first record after SGSN change.





Cause for Record Closing


M


The reason for closure of the record from this SGSN.





Diagnostics


OM


A more detailed reason for the release of the connection.





Record Sequence Number


C


Partial record sequence number in this SGSN. Only present in case of partial records.





Node ID


OM


Name of the recording entity





Record Extensions


OC


A set of network operator/manufacturer specific extensions to the record. Conditioned upon the existence of an extension.





Local Record Sequence Number


OM


Consecutive record number created by this node. The number is allocated sequentially including all CDR types.





APN Selection Mode


OM


An index indicating how the APN was selected.





Access Point Name Operator Identifier


OM


The Operator Identifier part of the APN.





Served MSISDN


OM


The primary MSISDN of the subscriber.





Charging Characteristics


M


The Charging Characteristics applied to the PDP context.





System Type


OC


Indicates the type of air interface used, e.g. UTRAN. This field is present when either the UTRAN or GERAN air-interface is used. It is omitted when the service is provided by a GSM air interface.





CAMEL Information


OC


Set of CAMEL information related to PDP context. For more information see Description of Record Fields. This field is present if CAMEL service is activated.





RNC Unsent Downlink Volume


OC


The downlink data volume which the RNC has not sent to MS. This field is present when the RNC has provided unsent downlink volume count at RAB release.





Charging Characteristics Selection Mode


OM


Holds information about how Charging Characteristics were selected.





Dynamic Address Flag


OC


Indicates whether served PDP address is dynamic, which is allocated during PDP context activation. This field is missing if address is static.





IMS Signaling context


OC


Indicates if the PDP context is used for IMS signaling





4.3
Charging data in GGSN (G-CDR)



If the collection of CDR data is enabled then the GGSN data specified in Table 2 shall be available for each PDP context. The table provides a brief description of each field. A more elaborate definition of the fields, sorted by the field name in alphabetical order, is provided in Clause 5.



Table 2: GGSN PDP context data (G-CDR)



Field


Category


Description





Record Type 


M


GGSN PDP context record. 





Network initiated PDP context


OC


A flag that is present if this is a network initiated PDP context.





Served IMSI


M


IMSI of the served party

















GGSN Address used


M


The control plane IP address of the GGSN used. 





Charging ID


M


PDP context identifier used to identify this PDP context in different records created by GSNs





SGSN Address 


M


List of SGSN addresses used during this record.





Access Point Name Network Identifier


OM


The logical name of the connected access point to the external packet data network (network identifier part of APN).

















PDP Type


OM


PDP type, i.e. IP, PPP, or IHOSS:OSP





Served PDP Address


OC


PDP address, i.e. IPv4 or IPv6. This parameter shall be present except when both the PDP type is PPP and dynamic PDP address assignment is used.





Dynamic Address Flag


OC


Indicates whether served PDP address is dynamic, which is allocated during PDP context activation. This field is missing if address is static.





List of Traffic Data Volumes 


OM


A list of changes in charging conditions for this PDP context, each change is time stamped. Charging conditions are used to categorise traffic volumes, such as per tariff period. Initial and subsequently changed QoS and corresponding data values are listed. 









Record Opening Time


M


Time stamp when PDP context is activated in this GGSN or record opening time on subsequent partial records.





Duration


M


Duration of this record in the GGSN.





Cause for Record Closing 


M


The reason for the release of record from this GGSN.





Diagnostics


OM


A more detailed reason for the release of the connection.





Record Sequence Number


C


Partial record sequence number, only present in case of partial records.





Node ID


OM


Name of the recording entity.





Record Extensions


OC


A set of network operator/manufacturer specific extensions to the record. Conditioned upon the existence of an extension.





Local Record Sequence Number


OM


Consecutive record number created by this node. The number is allocated sequentially including all CDR types.





APN Selection Mode


OM


An index indicating how the APN was selected.





Served MSISDN


OM


The primary MSISDN of the subscriber.





Charging Characteristics


M


The Charging Characteristics applied to the PDP context.





Charging Characteristics Selection Mode


OM


Holds information about how Charging Characteristics were selected.





IMS Signaling Context


OC


Indicates if the PDP context is used for IMS signaling





5.15
IMS Signaling Context


Indicates if the PDP context is used for IMS signaling. It is only present if the PDP context is an IMS signaling PDP context. A PDP context for IMS signaling is indicated by the MS/UE in the “IM CN Subsystem Signaling Flag”.


5.16
List of Traffic Data Volumes



<unmodified text>



5.17
Local Record Sequence Number



<unmodified text>



5.18
Message reference



<unmodified text>



5.19
MS Network Capability



<unmodified text>



5.20
Network Initiated PDP Context



<unmodified text>



5.21
Node ID



<unmodified text>



5.22
PDP Type



<unmodified text>



5.23
QoS Requested/QoS Negotiated



<unmodified text>



5.24
Record Extensions



<unmodified text>



5.25
Record Opening Time



<unmodified text>



5.26
Record Sequence Number



<unmodified text>



5.27
Record Type



<unmodified text>



5.28
Recording Entity Number



<unmodified text>



5.29
RNC Unsent Downlink Volume



<unmodified text>



5.30
Routing Area Code/Cell Identifier/Change of location



<unmodified text>



5.31
Served IMEI



<unmodified text>



5.32
Served IMSI



<unmodified text>



5.33
Served MSISDN



<unmodified text>



5.34
Served PDP Address



<unmodified text>



5.35
Service Centre Address



<unmodified text>



5.36
SGSN Address



<unmodified text>



5.37
SGSN Change



<unmodified text>



5.38
Short Message Service (SMS) Result



<unmodified text>



5.39
System Type



<unmodified text>



6.1
ASN.1 definitions for CDR information



<unmodified ASN.1>



GGSNPDPRecord 
::= SET



{




recordType




[0] CallEventRecordType,




networkInitiation


[1] NetworkInitiatedPDPContext OPTIONAL,




servedIMSI




[3] IMSI,




ggsnAddress



    [4] GSNAddress,




chargingID




[5] ChargingID,




sgsnAddress



    [6] SEQUENCE OF GSNAddress,




accessPointNameNI


[7] AccessPointNameNI OPTIONAL,




pdpType





[8] PDPType OPTIONAL,




servedPDPAddress


[9] PDPAddress OPTIONAL,




dynamicAddressFlag


[11] DynamicAddressFlag OPTIONAL,




listOfTrafficVolumes

[12] SEQUENCE OF ChangeOfCharCondition OPTIONAL,




recordOpeningTime


[13] TimeStamp,




duration




[14] CallDuration,




causeForRecClosing


[15] CauseForRecClosing,




diagnostics



    [16] Diagnostics OPTIONAL,




recordSequenceNumber

[17] INTEGER OPTIONAL,




nodeID





[18] NodeID OPTIONAL,




recordExtensions


[19] ManagementExtensions OPTIONAL,




localSequenceNumber

    [20] LocalSequenceNumber OPTIONAL,




apnSelectionMode


[21] APNSelectionMode OPTIONAL,




servedMSISDN



[22] MSISDN OPTIONAL,




chargingCharacteristics
    [23] ChargingCharacteristics,




chChSelectionMode


[24] ChChSelectionMode OPTIONAL,



iMSsignalingContext


[25] BOOLEAN OPTIONAL




}



SGSNMMRecord
::= SET



{




recordType




[0] CallEventRecordType,




servedIMSI




[1] IMSI,




servedIMEI




[2] IMEI OPTIONAL,




sgsnAddress



    [3] GSNAddress OPTIONAL,




msNetworkCapability

    [4] MSNetworkCapability OPTIONAL,




routingArea



    [5] RoutingAreaCode OPTIONAL,




locationAreaCode


[6] LocationAreaCode OPTIONAL,




cellIdentifier



[7] CellId OPTIONAL,




changeLocation



[8] SEQUENCE OF ChangeLocation OPTIONAL,




recordOpeningTime


[9] TimeStamp,




duration




[10] CallDuration OPTIONAL, 




sgsnChange




[11] SGSNChange OPTIONAL,




causeForRecClosing


[12] CauseForRecClosing,




diagnostics



    [13] Diagnostics OPTIONAL,




recordSequenceNumber

[14] INTEGER OPTIONAL,




nodeID





[15] NodeID OPTIONAL,




recordExtensions


[16] ManagementExtensions OPTIONAL,




localSequenceNumber

    [17] LocalSequenceNumber OPTIONAL,




servedMSISDN



[18] MSISDN OPTIONAL,




chargingCharacteristics
    [19] ChargingCharacteristics,





cAMELInformationMM 

    [20] CAMELInformationMM OPTIONAL,




systemType




[21] SystemType OPTIONAL,




chChSelectionMode


[22] ChChSelectionMode OPTIONAL



}



SGSNPDPRecord 
::= SET



{




recordType




[0] CallEventRecordType,




networkInitiation


[1] NetworkInitiatedPDPContext OPTIONAL,




servedIMSI




[3] IMSI,




servedIMEI




[4] IMEI OPTIONAL,




sgsnAddress



    [5] GSNAddress OPTIONAL,




msNetworkCapability

    [6] MSNetworkCapability OPTIONAL,




routingArea



    [7] RoutingAreaCode OPTIONAL,




locationAreaCode


[8] LocationAreaCode OPTIONAL,




cellIdentifier



[9] CellId OPTIONAL,




chargingID




[10] ChargingID,




ggsnAddressUsed


    [11] GSNAddress,




accessPointNameNI


[12] AccessPointNameNI OPTIONAL,




pdpType





[13] PDPType OPTIONAL,




servedPDPAddress


[14] PDPAddress OPTIONAL,




listOfTrafficVolumes

[15] SEQUENCE OF ChangeOfCharCondition OPTIONAL,




recordOpeningTime


[16] TimeStamp,




duration




[17] CallDuration,




sgsnChange




[18] SGSNChange OPTIONAL,




causeForRecClosing


[19] CauseForRecClosing,




diagnostics



    [20] Diagnostics OPTIONAL,




recordSequenceNumber

[21] INTEGER OPTIONAL,




nodeID





[22] NodeID OPTIONAL,




recordExtensions


[23] ManagementExtensions OPTIONAL,




localSequenceNumber

    [24] LocalSequenceNumber OPTIONAL,




apnSelectionMode


[25] APNSelectionMode OPTIONAL,




accessPointNameOI


[26] AccessPointNameOI OPTIONAL,




servedMSISDN



[27] MSISDN OPTIONAL,




chargingCharacteristics
    [28] ChargingCharacteristics,




systemType




[29] SystemType OPTIONAL,




cAMELInformationPDP  

[30] CAMELInformationPDP OPTIONAL,




rNCUnsentDownlinkVolume
    [31] DataVolumeGPRS OPTIONAL,




chChSelectionMode


[32] ChChSelectionMode OPTIONAL,




dynamicAddressFlag


[33] DynamicAddressFlag OPTIONAL,



iMSsignalingContext


[34] BOOLEAN OPTIONAL


}
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