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Annex X (Informative):
Inter-PLMN dedicated profile

X.1
General

This Annex provides a profile description for PS domain "service data flows based" online charging in a roaming context, targeting IOT simplification between Operators, while allowing accurate charging models for data usage. GSMA defined RCS services, Video over LTE, requiring online charging control of data usage in roaming are some of the use cases for deployment of such dedicated profile.

This profile relies on a sub-set of capabilities amongst all those defined within this specification for PS domain "service data flows based" online charging. Several basic scenarios are described to reflect these capabilities, and information to be exchanged over Gy is provided as a sub-set of the full message content. 

A dedicate profile is designed for each of the following reference points:   
-
Gy between OCS residing in HPLMN and PCEF located in PGW VPLMN, as per Evolved 3GPP Packet Switched Domain Roaming Architecture for local breakout defined in TS 23.401 [208].
-
Gy between OCS residing in HPLMN and PCEF located in IP-Edge fixed broadband access owned by a Convergent fixed-mobile VPLMN, for Non Seamless WLAN Offload (NSWO) 3GPP UEs traffic defined by annex S of TS 23.203 [215].
X.2
Principles

Following principles apply:  
-
Session charging with Unit Reservation (SCUR) with Centralized Unit Determination and Centralized Rating.

-
 Categorization of service data flows traffic achieved by rating groups.

X.3
Inter-PLMN PS domain online charging basic scenarios

X.3.1

Initial Gy session for a bearer – no quota request
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Figure X.3.1.1: Initial Gy session for a bearer – no quota request 

1.
The Network conditions are met to start a Gy session.

2.
The PGW starts the Gy session sending Reserve Units Request [Initial, IMSI, PS information,…].
3.
OCS checks whether the user is allowed for the service description (APN, Qos…).
4.
Once the request is validated, OCS sends successful answer to PGW.

5.
The bearer is authorized, for the default bearer this implies the PDN connection is authorized.
X.3.2

Initial Gy session for a bearer – quota request
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Figure X.3.2.1: Initial Gy session for a bearer – quota request. 

1.
The Network conditions are met to start a Gy session, and two RGs are associated with the installed PCC Rules (e.g. RG1, RG2).

2.
The PGW starts the Gy session sending Reserve Units Request [Initial, IMSI, PS information,…], and optionally simultaneously requests quota for the two RGs (RG1 and RG2) by including Multiple Unit Operation (RSU, RG1) for each RG. RSU is sent as empty.
3.
OCS checks whether the user is allowed for the service description (APN, Qos…) and if requested RGs are allowed for quota to be allocated. 
4.
Once the request is validated, and corresponding quota are reserved, the OCS sends Reserve Units Response [Initial] with granted Quota, associated Validity Time and may also provide associated re-authorization trigger(s). 
5.
The bearer is authorized, and traffic identified under the corresponding PCC Rules consumes quota allocated to associated RGs. Downlink and uplink volume can be separately counted.
X.3.3
Trigger condition met and "used quota" reporting
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Figure X.3.3.1: Trigger condition met and "used quota" reporting
1.
Volume quota was previously allocated to RG, optionally with associated armed triggers (e.g. Qos Change).

2.
Trigger condition is met for interaction with OCS: 


a.
"Ro specific chargeable event" occurs (e.g. threshold reached, QHT expires, Quota exhaustion, validity time reached, forced re-authorization). 

b.
Trigger previously armed is met.
3.
PGW reports the used units, sending Reserve Units Request [Update, IMSI, PS information, Multiple Unit Operation (RSU, RG, USU, Reporting-reason). In case a, the Reporting-reason includes the value corresponding to the specific event, in case b the Reporting-reason= RATING_CONDITION_CHANGE is indicated with the associated trigger. PGW may request more quota for RG, including RSU as empty. 
4.
 Used Service Units reported are deducted, and OCS checks if more quota is allowed for the requested RG.
5.
Once the request is validated, and corresponding quota are reserved, the OCS sends Reserve Units Response with granted Quota, associated Validity Time and re-authorization trigger(s). 

6.
Traffic identified under the corresponding PCC Rules can continue and consumes quota allocated to associated RG. 
X.3.4

IP-CAN bearer deactivation 
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Figure X.3.4.1: IP-CAN bearer deactivation  

1.
IP-CAN bearer is deactivated and 2 RGs (RG1 and RG2) were active.

2.
PGW terminates the Gy session and reports the used units for each RG, sending Debit Units Request [Terminate, Termination-Cause = DIAMETER_LOGOUT, IMSI, PS information, Multiple Unit Operation (RG1, USU, Reporting-reason), Multiple Unit Operation (RG1, USU, Reporting-reason)…) with Reporting-reason= FINAL.

3.
Used Service Units reported are deducted, and OCS closes the RGs and Gy session. 

4.
OCS sends Debit Units Response [Terminate].
X.3.5

Service termination implying RG termination
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Figure X.3.5.1: Service termination implying RG termination

RG1 and RG2 were previously allocated Volume quota, and associated traffic consumes quota. 

1.
The last service data flows under RG1 is terminated.

2.
PGW reports the termination for RG1with the used units, sending Request Units Request [Update, IMSI, PS information, Multiple Unit Operation (RSU, RG1, USU, Reporting-reason=FINAL)…].

3. The Used Service Units reported are deducted, and the MSCC associated to RG1 is closed.  
4.
OCS sends successful answer to PGW. 

Traffic for services under RG2 still continues and consumes quota.

X.3.6

Re-autorization request triggered from OCS for a particular RG
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Figure X.3.6.1: Re-autorization request triggered from OCS for a particular RG

1.
RG was previously allocated Volume quota. The OCS determines rating conditions are changed (e.g. change of user’s tariff Plan or subscription) for the RG and quota needs to be re-authorized.

2.
OCS sends Re-Auth-Request for this RG. 

3. PGW answers by sending Re-Auth-Answer with Result-code =DIAMETER_LIMITED_SUCCESS (2002).
4. Traffic for the RG is put on hold.
5. PGW reports the used units sending Reserve Units Request [Update, Multiple Unit Operation (RSU, RG, USU, Reporting-reason=FORCED_REAUTHORISATION…)], and may request for more quota by including RSU as empty.

6. The Used Service Units reported are deducted, and the OCS may grant new quota for the RG, if authorized under new conditions. 

7. OCS sends Reserve Units Response with granted Quota, associated Validity Time when new quota is decided (The OCS may also decide to close the RG).

8. Traffic for services under RG continues and consumes quota.

X.3.7

Gy termination triggered by OCS
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Figure X.3.7.1: Gy termination triggered by OCS 

Gy termination triggering from OCS can be achieved through different solutions as specified in TS 32.299 [50], clause 6.5.5. They are all applicable but only one of them is reflected here: scenario with ASR.

1.
OCS determines the Gy session needs to be terminated (e.g. subscription’s condition change).
2.
The OCS sends Abort-Session-Request to the PGW for the Gy session.
3.
The PGW answers Abort-Session-Answer to OCS.
4.
The PGW terminates all the traffic under each active RG(s). 

5.
PGW reports the termination for each RG sending Debit Units Request [Terminate, IMSI, PS information, Multiple Unit Operation (RG1, USU, Reporting-reason=FINAL), Multiple Unit Operation (RG2, USU, Reporting-reason=FINAL)…].

6.
The Used Service Units reported are deducted, the RGs are closed, and the Gy session is closed.
7.
OCS sends successful answer to PGW. 

X.4
Message content

X.4.1
General

This clause describes the messages content applicable for PS domain "service data flows based" inter-PLMN online charging, based on the messages content specified in this document and in TS 32.299 [50].

Information Elements are provided with explicit description when specific, and indicated as grey with "Not part of inter-PLMN" to reflect the Information Element is not part of the dedicated profile.  

Information Elements indicated as grey with "Not used in 3GPP", or "Not used Debit / Reserve Units Request message" or "Not used Debit / Reserve Units Answer message" are not part of the message content from the original definition. 

X.4.2
Debit / Reserve Units messages

The Debit / Reserve Units Request message basic structure in table 6.2.1.2.1.1 with the detailed description for Multiple Unit Operation provided by the table X.4.1 is applicable to inter-PLMN.

Table X.4.1: Structure of the Multiple Unit Operation in message request for inter-PLMN

	Information Element
	Category
	Description

	Multiple Unit Operation
	OC
	As specified in TS 32.299 [50].

	
Granted Service Unit
	-
	Not used in Debit / Reserve Units Request message.

	
Requested Service Unit
	OC
	Sent as empty.

	

CC Time
	-
	Not part of inter-PLMN profile.

	

CC Money
	-
	Not used in 3GPP.

	

CC Total Octets
	-
	Not part of inter-PLMN profile.

	

CC Input Octets
	-
	Not part of inter-PLMN profile.

	

CC Output Octets
	-
	Not part of inter-PLMN profile.

	

CC Service Specific Units
	-
	Not part of inter-PLMN profile.

	

AVP
	-
	Not used in 3GPP.

	
Used Service Unit
	OC
	As specified in TS 32.299 [50].

	

Reporting Reason 
	OC
	As specified in TS 32.299 [50].

	

Tariff Change Usage
	-
	Not part of inter-PLMN profile.

	

CC Time
	OC
	As specified in TS 32.299 [50].

	

CC Money
	-
	Not used in 3GPP.

	

CC Total Octets
	OC
	As specified in TS 32.299 [50].

	

CC Input Octets
	OC
	As specified in TS 32.299 [50].

	

CC Output Octets
	OC
	As specified in TS 32.299 [50].

	

CC Service Specific Units
	-
	Not part of inter-PLMN profile.

	

Event Charging TimeStamp
	-
	Not part of inter-PLMN profile.

	

AVP
	-
	Not used in 3GPP.

	
Tariff Change Usage
	-
	Not used in Debit / Reserve Units Request message.

	
Service Identifier
	-
	Not part of inter-PLMN profile.

	
Rating Group
	OC
	As specified in TS 32.299 [50].

	
G-S-U Pool Reference
	-
	Not used in Debit / Reserve Units Request message.

	
Validity Time
	-
	Not used in Debit / Reserve Units Request message.

	
Operation Result
	-
	Not used in Debit / Reserve Units Request message.

	
Final Unit Indication
	-
	Not used in Debit / Reserve Units Request message.

	
Time Quota Threshold
	-
	Not used in Debit / Reserve Units Request message.

	
Volume Quota Threshold
	-
	Not used in Debit / Reserve Units Request message.

	
Quota Holding Time
	-
	Not used in Debit / Reserve Units Request message.

	
Quota Consumption Time
	-
	Not used in Debit / Reserve Units Request message.

	
Reporting Reason
	OC
	As specified in TS 32.299 [50].

	
Trigger
	OC
	As specified in TS 32.299 [50].

	
Refund Information
	-
	Not part of inter-PLMN profile.

	
Envelope
	-
	Not part of inter-PLMN profile.

	
AF Correlation Information
	OC
	As specified in TS 32.299 [50].

	
Service Specific Info
	-
	Not part of inter-PLMN profile.

	
QoS-Information
	OC
	As specified in TS 32.299 [50].


The Debit / Reserve Units Response message basic structure in table X.4.2 (as replacement of table 6.2.1.2.2.1) with the detailed description for Multiple Unit Operation provided by the table X.4.3 is applicable to inter-PLMN.

Table X.4.2: Debit / Reserve Units Response message content for inter-PLMN
	Information Element
	Category
	Description

	Session Identifier
	M
	Described in 32.299 [50]

	Operation Result
	M
	Described in 32.299 [50]

	Originator Host
	M
	Described in 32.299 [50]

	Originator Domain
	M
	Described in 32.299 [50]

	Operation Identifier
	M
	Described in 32.299 [50]

	Operation Type
	M
	Described in 32.299 [50]

	Operation Number
	M
	Described in 32.299 [50]

	Operation Failover
	OC
	Described in 32.299 [50]

	Multiple Unit Operation
	OC
	Described in 32.299 [50]

	Operation Failure Action
	OC
	Described in 32.299 [50]

	Operation Event Failure Action
	-
	Not part of inter-PLMN profile.

	Redirection Host
	OC
	Described in 32.299 [50]

	Redirection Host Usage
	OC
	Described in 32.299 [50]

	Route Information
	OC
	Described in 32.299 [50]

	Failed parameter
	OC
	Described in 32.299 [50]

	Service Information
	OM
	Described in 32.299 [50]


Table X.4.3: Structure of the Multiple Unit Operation in message response for inter-PLMN 

	Information Element
	Category
	Description

	Multiple Unit Operation
	OC
	As specified in TS 32.299 [50].

	
Granted Service Unit
	OC
	As specified in TS 32.299 [50].

	

Tariff Time Change
	-
	Not part of inter-PLMN profile.

	

CC Time
	OC
	As specified in TS 32.299 [50].

	

CC Money
	-
	Not used in 3GPP.

	

CC Total Octets
	OC
	As specified in TS 32.299 [50].

	

CC Input Octets
	OC
	As specified in TS 32.299 [50].

	

CC Output Octets
	OC
	As specified in TS 32.299 [50].

	

CC Service Specific Units
	-
	Not part of inter-PLMN profile.

	

AVP
	-
	Not used in Debit / Reserve Units Answer message.

	
Requested Service Unit
	-
	Not used in Debit / Reserve Units Answer message.

	
Used Service Unit
	-
	Not used in Debit / Reserve Units Answer message.

	
Tariff Change Usage
	-
	Not used in 3GPP.

	
Service Identifier
	-
	Not part of inter-PLMN profile.

	
Rating Group
	OC
	As specified in TS 32.299 [50].

	
G-S-U Pool Reference
	-
	 Not part of inter-PLMN profile.

	
Validity Time
	OC
	As specified in TS 32.299 [50].

	
Operation Result
	OC
	As specified in TS 32.299 [50].

	
Final Unit Indication
	OC
	As specified in TS 32.299 [50].

	

Final Unit Action
	M
	As specified in TS 32.299 [50].

	

Restriction Filter Rule
	-
	Not part of inter-PLMN profile.

	

Filter Id
	-
	Not part of inter-PLMN profile.

	

Redirect Server
	OC
	As specified in TS 32.299 [50].

	


Redirect Address Type
	M
	As specified in TS 32.299 [50].

	


Redirect Server Address
	M
	As specified in TS 32.299 [50].

	
Time Quota Threshold
	OC
	As specified in TS 32.299 [50].

	
Volume Quota Threshold
	OC
	As specified in TS 32.299 [50].

	
Unit Quota Threshold
	-
	Not part of inter-PLMN profile.

	
Quota Holding Time
	OC
	As specified in TS 32.299 [50].

	
Quota Consumption Time
	OC
	As specified in TS 32.299 [50].

	
Reporting Reason
	-
	Not used in Debit / Reserve Units Answer message.

	
Trigger
	Oc
	As specified in TS 32.299 [50].

	

Trigger Type
	OC
	As specified in TS 32.299 [50].

	
PS Furnish Charging Information
	-
	Not part of inter-PLMN profile.

	
Refund Information
	-
	Not part of inter-PLMN profile.

	
Envelope Reporting
	-
	Not part of inter-PLMN profile.

	
Time Quota Mechanism
	-
	Not part of inter-PLMN profile.

	
AF Correlation Information
	-
	Not used in Debit / Reserve Units Answer message.

	
AVP
	-
	Not used in 3GPP.


X.4.3
Re-authorization triggers

The applicable triggers for quota re-authorization to be requested from the PGW are:  
-
"Ro specific chargeable event" triggers occurring with reporting-reason:  THRESHOLD, QHT, FINAL, QUOTA_EXHAUSTED, VALIDITY_TIME, FORCED_REAUTHORISATION.

-
 Specific trigger types occuring with reporting-reason RATING_CONDITION_CHANGE: CHANGE_IN_QOS, CHANGE_IN_LOCATION, CHANGE_IN_RAT, CHANGE_IN_UE_TIMEZONE, CHANGE_IN_SERVICE_CONDITION. 
X.4.4
Service information used for PS charging

The components in the Service Information in table 6.3.1.1.1 with PS information provided in table X.4.4.1 are applicable to inter-PLMN.


Table X.4.4.1: Structure of the PS Information for inter-PLMN 
	Information Element
	Category
	Description

	Charging Id
	OC
	As specified in table 6.3.1.2.1

	Node Id
	-
	Not part of inter-PLMN profile.

	PDN Connection Charging Id
	OC
	As specified in table 6.3.1.2.1

	PDP/PDN Type
	OC
	As specified in table 6.3.1.2.1

	PDP/PDN Address
	OC
	As specified in table 6.3.1.2.1

	PDP/PDN Address prefix length
	OC
	As specified in table 6.3.1.2.1

	Dynamic Address Flag
	-
	Not part of inter-PLMN profile.

	Dynamic Address Flag Extension 
	-
	Not part of inter-PLMN profile.

	Negotiated QoS Profile
	OC
	As specified in table 6.3.1.2.1

	Serving Node Address
	-
	Not part of inter-PLMN profile.

	Serving Node Type
	-
	Not part of inter-PLMN profile.

	SGW Change
	-
	Not part of Debit / Reserve Units Messages.

	PGW Address
	OC
	As specified in table 6.3.1.2.1

	TDF Address
	-
	Not part of Debit / Reserve Units Messages.

	SGW Address 
	-
	Not part of Debit / Reserve Units Messages.

	ePDG Address
	-
	Not part of Debit / Reserve Units Messages.

	MME Number for MT SMS
	-
	Not part of Debit / Reserve Units Messages.

	MME Name
	-
	Not part of Debit / Reserve Units Messages.

	MME Realm
	-
	Not part of Debit / Reserve Units Messages.

	CG Address
	-
	Not part of inter-PLMN profile.

	IMSI MCC MNC
	OC
	As specified in table 6.3.1.2.1

	IMSI Unauthenticated Flag
	-
	Not part of inter-PLMN profile.

	PGW MCC MNC
	OC
	As specified in table 6.3.1.2.1

	TDF MCC MNC
	-
	Not part of Debit / Reserve Units Messages.

	NSAPI
	-
	Not part of inter-PLMN profile.

	Called Station Id 
	OC
	As specified in table 6.3.1.2.1

	Session Stop Indicator
	OC
	As specified in table 6.3.1.2.1

	Selection Mode
	OC
	As specified in table 6.3.1.2.1

	Charging Characteristics
	-
	Not part of inter-PLMN profile.

	Charging Characteristics Selection Mode
	-
	Not part of inter-PLMN profile.

	Serving Node MCC MNC
	-
	Not part of inter-PLMN profile.

	CN Operator Selection Entity
	-
	Not part of inter-PLMN profile.

	MS Time Zone
	OC
	As specified in table 6.3.1.2.1

	Charging Rule Base Name
	-
	Not part of inter-PLMN profile.

	ADC Rule Base Name
	-
	Not part of Debit / Reserve Units Messages.

	User Location Info
	OC
	As specified in table 6.3.1.2.1

	User Location Info Time
	-
	Not part of inter-PLMN profile.

	User CSG Information
	-
	Not part of inter-PLMN profile.

	3GPP2 User Location Info
	-
	Not part of inter-PLMN profile.

	TWAN User Location Information
	-
	Not part of inter-PLMN profile.

	Presence Reporting Area Information
	-
	Not part of inter-PLMN profile.

	RAT Type
	OC
	As specified in table 6.3.1.2.1

	Furnish Charging Information
	-
	Not part of Debit / Reserve Units Messages.

	Offline Charging
	-
	Not part of inter-PLMN profile.

	PDP Context Type
	-
	Not part of inter-PLMN profile.

	Traffic data volumes
	-
	Not part of Debit / Reserve Units Messages.

	Service data container
	-
	Not part of Debit / Reserve Units Messages.

	User Equipment Info 
	-
	Not part of Debit / Reserve Units Messages.

	Terminal Information
	-
	Not part of Debit / Reserve Units Messages.

	Start Time
	-
	Not part of Debit / Reserve Units Messages.

	Stop Time
	-
	Not part of Debit / Reserve Units Messages.

	Change Condition
	-
	Not part of Debit / Reserve Units Messages.

	Diagnostics
	-
	Not part of inter-PLMN profile.

	Low Priority Indicator
	-
	Not part of Debit / Reserve Units Messages.


X.5
Fixed Broadband Access 

PS domain "service data flows based" online charging performed from a HPLMN OCS for 3GPP UE non-seamless WLAN offload traffic, when served by an IP-Edge [PCEF] owned by a Convergent fixed-mobile VPLMN, can also use a dedicated profile for interoperability simplification. 

The dedicated profile to be used in this scenario is the same as the dedicated profile defined by clauses X.2, X.3 and X.4 with following differences:

-
P-GW is replaced by IP-Edge [PCEF]

-
Clause X.4.3 re-authorization specific trigger types: CHANGE_IN_LOCATION, CHANGE_IN_RAT, and CHANGE_IN_UE_TIMEZONE are not applicable.
-
Table X.4.4.1:  MS Time Zone, User Location Info and RAT Type are not applicable.

-
Below table X.5.1 applies in addition:

Table X.5.1: PS Information additional field for inter-PLMN
	Information Element
	Category
	Description

	Access Line Identifier 
	OC
	As specified in table D.4.3.1.2

	Fixed User Location Information
	OC
	As specified in table D.4.3.1.2


	End of changes
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