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1
Decision/action requested

This is a pCR to TR 32.843 introducing basic scenarios for Gy in order to derive a dedicated profile for inter-PLMN for the two baseline Architectures
2
References

[1]
TR 32.843 Study on Inter-PLMN PS domain online charging

[2]
TS 32.251: "Telecommunication management; Charging management; Packet Switched (PS) domain charging".
[3]
TS 32.299: "Telecommunication management; Charging management; Diameter charging application".

3
Rationale

This pCR proposes to introduce solutions for a dedicated profile applicable to inter-PLMN Gy, in both configurations: 
-
Local Breakout Roaming Architecture

-
 Mobile - Fixed Broadband Access Convergent scenario Roaming Architecture. 

One solution for LBO Roaming is detailed with a set of basic flows based on key assumptions, and also an alternative solution is proposed with support of SCUR Decentralized Unit Determination and Centralized Rating in addition.
The solutions for the second configuration “Mobile - Fixed Broadband Access Convergent scenario Roaming Architecture” are introduced, relying on similar approaches.
4
Detailed proposal

The following changes are proposed to be incorporated into TR 32.843 [1], with “Evaluation and recommendation” chapters updated with the selected approach decided if any.

	First change


4.3.1
Scenario 1: Gy in Local Breakout Roaming Architecture
4.3.1.1
Requirements
The current PS Flow Based online charging as specified in TS 32.251 [11] offers a very large set of capabilities for Operators to be able to deploy accurate charging models for the full set of services provided to their subscribers within the PLMN. 

In order to facilitate Interoperability for this PS Flow Based online charging between PGW and OCS pertaining to different PLMNs, only the key set of capabilities needs to be retained, while fulfilling the requirements for services to be accurately charged-for in roaming LBO situations.  
4.3.1.2
Alternative solutions
4.3.1.2.1
Solution 1 – Dedicated profile 1
4.3.1.2.1.1
Principles

Following principles apply:  

-
Charging per IP-CAN bearer

-
Session charging with Unit Reservation (SCUR) with Centralized Unit Determination and Centralized Rating
-
 Categorization of service data flows traffic achieved by rating groups 

4.3.1.2.1.2
Message flows
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Figure 4.3.1.2.1.2.1: 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.
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Figure 4.3.1.2.1.2.2: Initial Gy session for a bearer – quota request. 

1.
The Network conditions are met to start a Gy session, and two RGs are associated to 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.
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Figure 4.3.1.2.1.2.3: Trigger condition met and “used quota” reporting
1. 1.
Volume quota was previously allocated to RG, optionally with associated armed triggers (e.g. Qos Change).

2. 2.
Trigger condition is met for interaction with OCS: 

a. 
a.
“Ro specific chargeable event” occurs (e.g. threshold reached, QHT expires, Quota exhaustion, validity time reached, forced re-authorization) 
b. 
b.
Trigger previously armed is met
3. 3.
PGW reports the used units, sending Reserve Units Request [Update, IMSI, PS information, Multiple Unit Operation (RSU, RG, USUs, 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. 4.
 Used Service Units reported are deducted, and OCS checks if more quota is allowed for the requested RG.
5. 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). 

1. 6.
Traffic identified under the corresponding PCC Rules can continue and consumes quota allocated to associated RG. 
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Figure 4.3.1.2.1.2.4: IP-CAN bearer deactivation  

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

2. 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, USUs, Reporting-reason), Multiple Unit Operation (RG1, USUs, Reporting-reason)…) with Reporting-reason= FINAL.

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

4. 4.
OCS sends Debit Units Response [Terminate]
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Figure 4.3.1.2.1.2.5: Service termination implying RG termination

1. RG1 and RG2 were previously allocated Volume quota, and associated traffic consumes quota. 
2. 1.
The last service data flows under RG1 is terminated

3. 2.
PGW reports the termination for RG1with the used units, sending Request Units Request [Update, IMSI, PS information, Multiple Unit Operation (RSU, RG1, USUs, Reporting-reason=FINAL)…].

4. 3. The Used Service Units reported are deducted, and the MSCC associated to RG1 is closed.  
5. 4.
OCS sends successful answer to PGW. 

Traffic for services under RG2 still continues and consumes quota.
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Figure 4.3.1.2.1.2.6: 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, USUs, Reporting-reason=FORCED_REAUTHORISATION…)], and my 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.
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Figure 4.3.1.2.1.2.7: Gy termination triggered by OCS 

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

1. 1.
OCS determines the Gy session needs to be terminated (e.g. subscription’s condition change)

2. 2.
The OCS sends Abort-Session-Request to the PGW for the Gy session

3. 3.
The PGW answers Abort-Session-Answer to OCS

4. 4.
The PGW terminates all the traffic under each active RG(s) 

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

6. 6.
The Used Service Units reported are deducted, the RGs are closed, and the Gy session is closed

7. 7.
OCS sends successful answer to PGW. 
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Figure 4.3.1.2.1.2.8: Tariff Time Change  

1. 1. 
PGW needs more quota for RG 

2. 2.
PGW reports the used units sending Reserve Units Request [Update, IMSI, PS information, Multiple Unit Operation (RSU, RG, USUs, Reporting-reason), and may request more Quota for RG, including RSU as empty.
3. 3.
The Used Service Units reported are deducted. Upon new quota reservation process, the OCS determines a tariff time change will occur.

4. 4.
The OCS sends Reserve Units Response with granted Quota for RG, associated with the tariff time change.

5. 5.
Tariff Time change occurs,The counters for the RG associated with the Tariff Time Change are closed, and new counters are started. 

6. 6.
Trigger condition occurs for reporting the used units for the RG.

7. 7.
PGW reports for the RG, the used units before and after the Tariff Time Change, sending Reserve Units Request [Update, IMSI, PS information, Multiple Unit Operation (RSU, RG, USUs before Tariff change, USUs after Tariff change, Reporting-reason), and may request more Quota for RG, including RSU as empty.  
8. 8.
The Used Service Units before and after the Tariff Change reported are deducted, and more quota is allocated to the RG
9. 9.
OCS sends Reserve Units Response with granted Quota
4.3.1.2.2
Solution 2 – Dedicated profile 2
4.3.1.2.2.1
Principles

Same as solution 1 with in addition: 
-
Session charging with Unit Reservation (SCUR) with Decentralized Unit Determination and Centralized Rating
4.3.1.2.2.2
Message flows

The same message flows as in clause 4.3.1.2.1.2 apply with the difference that request for quota from the PGW contains units, i.e. in all flows when RSU (Requested Service Unit) is present when sending from the PGW, it contains units, and the OCS checks whether the requested units are allowed and can be granted.

4.3.1.3
Evaluation and recommendation
It is recommended to adopt Dedicated Profile x defined by Solution x, and to complete the solution description with a message content baseline description, accordingly. 
	Next change


4.3.X
Scenario X: Fixed Broadband Access Convergent scenario Roaming 
4.3.X.1
Requirements

The current PS Flow Based online charging specified for Fixed Broadband Access and Mobile Convergence in TS 32.251 [11] annex D, relies on the very large set of capabilities provided by Gy in a pure Mobile context.  
 In order to facilitate Interoperability for this PS Flow Based online charging for NSWO 3GPP UE, between IP-Edge and OCS pertaining to different PLMNs, only the key set of capabilities needs to be retained, while fulfilling the requirements for services to be accurately charged-for in roaming situations.  
4.3.X.2
Alternative solutions

4.3.X.2.1
Solution 1 – Dedicated profile 1

4.3.X.2.1.1
Principles

The same principles as in clause 4.3.1.2.1.1 apply, except “Charging per IP-CAN bearer” which is replaced by Charging per IP-CAN session. 

4.3.X.2.1.2
Message flows

All the message flows in clause 4.3.1.2.1.2 are applicable, with IP-CAN bearer replaced by IP-CAN session, and PGW replaced by IP-Edge
4.3.X.2.2
Solution 2 – Dedicated profile 2

Same alternative solution as in clause 4.3.1.2.2: i.e Decentralized Unit Determination and Centralized Rating applicable in addition.  
4.3.X.3
Evaluation and recommendation
It is recommended to adopt Dedicated Profile x defined by Solution x, and to complete the solution description with a message content baseline description, accordingly.
	End of changes
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