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1
Decision/action requested

This is a pCR to TR 32.843 for recommendation for Key issues #1 and #3
2
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3
Rationale

This pCR proposes to have an evaluation of all the solutions in order to provide a final recommendation.
S9 stage 3 specification is added in the reference list 

The solution 1 first variant: solution 1.a

The solution 1 with proxy OCS variant (now solution 1.b) is updated to reflect one of the functionality required for this proxy OCS.

The solution 2 is updated to add the option for the HPLMN to select other RGs than those internally used.

The solution 3 is split in two variants:

·  Solution 3a: S9 mandated as soon as Gy is needed

·  Solution 3b: S9 mandated as soon as Gy is needed with dynamic RG allocation

The solution 4 title is updated and description is updated to add the option for the HPLMN to select other RGs than those internally used.

The evaluation is provided with a table which does not include solution 4.  

4
Detailed proposal

The following changes are proposed to be incorporated into TR 32.843 [1]  
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4.2.1.3
Key issues #1 and #3

4.2.1.3.1
Description

When S9 interface is not in use between H-PCRF and V-PCRF, RGs used by VPLMN for HPLMN subscribers, which are roaming in the VPLMN with LBO scenario, need to be understood and correctly interpreted by HPLMN for proper charging.

4.2.1.3.2
Current status

Currently operators are not using inter-PLMN PS online charging agreements which results in misinterpretation by HPLMN of any VPLMN defined RG if S9 interface is not used, leading to improper online charging.

4.2.1.3.3  
Alternative Solutions

4.2.1.3.3.1 
Alternative Solution 1: Common RGs defined by VPLMN 
4.2.1.3.3.1.1 
Description
 VPLMN operator needs to allocate a set of RGs to services used under roaming conditions with LBO. Such RGs may not be all different from the ones already used by the VPLMN for its own subscribers.
VPLMN needs to have an agreement with each HPLMN on usage of LBO scenario with inter-PLMN PS online charging. The agreement covers a set of RGs defined by VPLMN together with their associated Services. 
VPLMN operator installs static policy rules for all defined RGs that will be used by all partners HPLMNs.
In the HPLMN side two variants of solution are considered:

4.2.1.3.3.1.2 
Home OCS responsible for interpreting VPLMN-specific RGs (Solution 1a)
The OCS in HPLMN is responsible for interpretation of VPLMN-specific RGs for online charging. 

In this variant the home OCS is aware of all RGs included in all agreements with partner operators providing roaming with LBO and without use of S9 interface. Home OCS needs to have the functions needed to interpret such RGs and VPLMN identity combinations. 
NOTE: Internal OCS implementation may choose to "map" these VPLMN-specific RG values to a common internal set of RG values for processing.
4.2.1.3.3.1.3  
Proxy OCS responsible for RGs mapping (Solution 1b)
A Proxy OCS in H-PLMN is responsible for possibly needed mapping of VPLMN agreed RGs to the corresponding internal RGs of the H-PLMN. In this case Proxy OCS will need to receive all inter-PLMN Gy traffic sent by partner operators and proxy it to the internal OCS.

In this variant the proxy OCS is aware about all RGs included in all agreements with partner operators providing roaming with LBO and without use of S9 interface. When the mapping between RGs is required, Proxy OCS needs to have the functions needed to map such RGs and VPLMN identity combination to internal RGs.
In case a HPLMN RG corresponds to multiple VPLMN RGs, the proxy OCS needs to perform quota management, storage and subsequent fragmentation from quota granted by the OCS for the HPLMN RG to quota towards VPLMN RGs. 
This variant requires no changes to the home OCS.
4.2.1.3.3.1.3
Discussion
Solution 1 guarantees for operators all of the following together:

-
Full opacity of internal RGs used by operators and how they map to their internal services.

-
VPLMN has minimal constraints in implementing PS online charging for LBO, by simply defining, to its convenience, RGs for LBO services which are dedicated for subscribers of other operators.

-
HPLMN has the ability to maintain internal RGs without involving partners.

-
Only the owner of the subscriber needs to deal with mapping operations affecting RGs used to charge its own subscribers. No need to ask partners to do and maintain mappings on its behalf.

-
RGs definition is strictly owned by the operator and is independent from vendors/organizations.

-
Flexible implementation of mapping/interpretation operations using Proxy OCS or within OCS.

4.2.1.3.3.2 
Alternative Solution 2: Common RGs defined by HPLMN
4.2.1.3.3.2.1
Description
As part of agreements between HPLMN and VPLMN, the RGs to be used in VPLMN for roaming with LBO are those defined independently by each HPLMN: same RGs as those used by HPLMN for their own subscribers when at home, or dedicated RGs.   

Since the V-PCRF is the entity responsible for providing the RGs, it maintains the set of all the RGs of HPLMN partners for the static policy rules used for roaming traffic.
4.2.1.3.3.2.2
Discussion 

Instead of mapping concept between PLMN RGs, it is seen as the V-PCRF's behaviour to select the appropriate RG  based on a criteria "roamer". 
The RGs allocation is considered as associated to internal business model of the HPLMN, which Operator may not want to expose towards VPLMNs.    
4.2.1.3.3.3 
Alternative Solution 3: S9 to be used as soon as Gy is needed
4.2.1.3.3.3.1
Description
S9 Reference point specified in TS 23.203 [207] for stage 2 and TS 29.215 [212] for stage 3 allows dynamic RGs allocation by HPLMN for their subscribers which are roaming in the VPLMN with LBO scenario, based on sessions description criteria (service, Qos...), so inter-PLMN Gy can be accurately used.
4.2.1.3.3.3.2
Solution 3a: S9 mandatory to be used as soon as Gy is needed
As part of agreements between HPLMN and VPLMN, for any service which needs to be online charged-for at data level using Gy, use of S9 is required so the RGs are dynamically provided by the HPLMN.

The VPLMN authorizes the requested PCC rules provided over S9 and transparently applies the RGs provided over S9. There is no need for maintenance of HPLMN-specific RG in VPLMN.   
4.2.1.3.3.3.3
Solution 3b: S9 mandatory to be used as soon as Gy is needed with dynamic RG allocation
As part of agreements between HPLMN and VPLMN, for any service which needs to be online charged-for at data level using Gy, and for which dynamic RG allocation is required, use of S9 is required.

The VPLMN authorizes the requested PCC rules provided over S9 and transparently applies the RGs provided over S9. 
This solution can co-exist with use of static RGs (pre-agreed or standardized).
Maintenance is needed in VPLMN for HPLMN-specific RGs when static only, if any.
4.2.1.3.3.4
Alternative Solution 4: Definition of well-known RGs and beyond
4.2.1.3.3.4.1
Description 

GSMA identifies a set of services that are required to be online charged as data usage (e.g. Video over LTE, RCS). The GSMA defines a catalog of well-known RGs values, one for each identified service (e.g. RG=2 for video). 

GSMA also defines a default and well-known "Default bearer" RG value applicable to all services using the default bearer. 
Use of solution 2 may also be considered, as part of roaming agreements between HPLMN and VPLMN, to allow extension to agreed services beyond services specified by GSMA.

For services which cannot be identified by the VPLMN but determined as authorized for using the default bearer, the "Default bearer" RG should be used.  

In case the HPLMN wants to perform differentiated online charging for any other services (i.e. not under selected solution per roaming agreement, nor specified by GSMA) without bi-lateral per-service pre-arrangement, use of S9 is required to be part of roaming agreements between HPLMN and VPLMN so the RGs are dynamically provided by the HPLMN on services invocation.
4.2.1.3.3.4.2
Discussion 

In case of overlap between the well-known RGs defined by GSMA and those selected by the PLMN, appropriate adaptation will need to be ensured within the PLMN. Need for introducing methods based on roaming agreements for extending beyond the set of GSMA specified services is discussed.    

For specific services not specified by GSMA, Solution 1 is requested to be considered, as another alternative to solution 2, as part of roaming agreements.     


Advantage claimed by the solution 4 is the definition of basic roaming package applicable for a set of GSMA services expected to be largely deployed, while offering the capability for other services to be deployed between PLMNs in a flexible manner.    
4.2.1.3.3.5 
Alternative Solution 5 – GSMA Standardization

4.2.1.3.3.5.1 
Description

Recommend that GSMA standardize a set of RG values to be used for the default bearer and for each service and media type. If a particular service or media type has different possible QoS parameters that could be assigned, then a RG value should be standardized for each variation. If a service or media type is requested other than the standardized set, the VPLMN operator chooses to reject the request or select one of the standardized service or media types. Since quota management is defined by 3GPP on a RG basis, the use of SI-level reporting is not necessary.
4.2.1.3.3.5.2 
Discussion

Reliance on mapping of RG and SI values on a PLMN-specific basis in network nodes adds a significant burden to the operator to define these values in roaming agreements and for an operator to add the necessary mapping software either in existing nodes or a new proxy OCS node.
Reliance, however, on a set of standardized values for RGs will allow for faster introduction of Video over LTE and various RCS services without depending on any identifier mapping nodes or software in the network, nor and additional specification in 3GPP. 
NOTE: 
With standardization, there is the possibility that GSMA will decide to utilize RG values that are already in use by the home operator. There is also the possibility that GSMA will decide on finer granularity of RG values than in use by the home operator. To address the concerns, the operator will need to provide a solution that is outside the scope of 3GPP and GSMA.
4.2.1.3.4
Evaluation and recommendation
4.2.1.3.4.1
Evaluation 
The solution 4 is proposed not to be considered as a standalone solution, but instead as a combination of solutions for a phased approach: combination of existing solution 5 (GSMA catalog and "Default bearer" RG can be covered by solution 5) solution 2, and solution 3b. 
The table 4.2.1.3.4.1 provides a comparison of the different solutions (except solution 4 due to reason mentioned above) based on a set of selected criteria in order to proceed to their evaluation. 
Table 4.2.1.3.4.1: solutions evaluation
	
	Solution 1a 
	Solution 1b 
	Solution 2
	Solution 3.a
	Solution 3.b
	Solution 5

	TR clause
	4.2.1.3.3.1.2
	4.2.1.3.3.1.3
	4.2.1.3.3.2
	4.2.1.3.3.3.2
	4.2.1.3.3.3.3
	4.2.1.3.3.5

	Short description
	Common RGs defined by VPLMN. 
Static policy rules (RGs ) in V-PCRF defined by VPLMN for all roamers LBO whatever HPLMN(s).

Home OCS responsible for interpreting VPLMN-specific RGs
	Common RGs defined by VPLMN. 
Static policy rules (RGs ) in V-PCRF defined by VPLMN for all roamers LBO whatever HPLMN(s).

Proxy OCS responsible for RGs mapping
	Common RGs defined by HPLMN. 

Per-HPLMN Static policy rules (RGs ) in V-PCRF for all roamers LBO.


	S9 mandatory to be used as soon as Gy is needed.
	S9 mandatory to be used as soon as Gy is needed with RG allocation.
	GSMA Standardization

	PLMN exposure of their "charging model" by disclosing RGs selection for service(s)
	"Charging model" for "roamers LBO" exposed by VPLMN.

HPLMN’s internal "charging model" for their subscriber not disclosed.
	Same as solution 1a 
	"Charging model" for their subscribers when roaming disclosed by HPLMN.
	Same as Solution 2.
	Same as Solution 2.
	No "charging model" exposure

	VPLMN impact (i.e. for roamers)
	Low: single set of RGs for all roamers.
	Same as solution 1a
	Complex: Requires the VPLMN to maintain all the RGs for all HPLMN partners.
	Heavy: New S9 interface
	Heavy: New S9 interface
	Low: single set of RGs for all roamers.

	HPLMN impact (i.e.for their subscribers)
	Complex: Require RGs interpretation for all partners VPLMNs within the HPLMN
	Heavy and complex: 

new proxy OCS Node and require RGs interpretation for all partners VPLMNs within the HPLMN
	None
	Heavy: New S9 interface and H-PCRF deployment.
	Heavy: New S9 interface and H-PCRF deployment.
	Low: single set of RGs for all subscribers when roaming.

	Impact on Roaming agreements
	HPLMN needs per-VPLMN roaming agreements 
	Same as solution 1a
	VPLMN needs per-HPLMN roaming agreements
	None: no need for roaming agreement.
	None: no need for roaming agreement for dymanic RGs.
	None: no need for roaming agreement.

	Flexibility for new RG introduction or RG change.  
	Not flexible: Roaming agreements with all HPLMN partners to be changed.


	Same as solution 1a
	Not flexible: Roaming agreements with all VPLMN partners to be changed
	Fully flexible:No need to change roaming agreements
	Flexible:No need to change roaming agreements for dymanic RGs
	Not flexible: need GSMA standardisation.



	Homogeneous billing for a subscriber roaming across various PLMNs for the same service
	No: will be differentiated on a per-VPLMN basis
	Same as solution 1a
	Yes
	Yes
	Yes
	Yes

	Issues/limitations
	Not possible for the HPLMN to decide on services differentiation to be applied for the purpose of charging their subscribers when roaming LBO: this is dictated by the VPLMN’s services differentiation model.
	Same as solution 1a + 

Quota management split over 2 Nodes in HPLMN (proxy OCS + OCS)
	None
	None
	None
	Not possible for the HPLMN to decide on services differentiation to be applied for the purpose of charging their subscribers when roaming LBO: this is dictated by GSMA services differentiation model.

	Impact 3GPP
	None
	None
	None
	None
	None
	None

	Impact GSMA
	State "it is VPLMN’s reponsability to define static policy rules for all roamers".
	State "it is VPLMN’s reponsability to define static policy rules for all roamers".

- proxy OCS Node in HPLMN, in the architecture
	State "it is HPLMN’s reponsability to define static policy rules for their subscribers when roaming".


	Specify that "use of S9 is required as soon as Gy is needed".


	Specify that "use of S9 is required as soon as Gy is needed with dynamic RG allocation".


	Specify the RGs for the services expected to use Gy.


Solution 1b is not recommended as it is expected to have heavy impacts in HPLMN and complex, mainly due to proxy OCS introduction, and also this solution has issues/limitations.
Both solution 1a and solution 2 require bi-lateral pre-agreement of RGs on a PLMN-specific basis and corresponding adaptation within their Network (a PLMN will play both roles: VPLMN and HPLMN). In case such solution based on bi-lateral agreements are required by GSMA for addressing particular situations, the following aspects would need to be considered:

-
Solution 1a has some limitations compared to solution 2
-
Solution 1a favours the "Charging model" selected by the VPLMNs whereas solution 2 favours "Charging model" selected by the HPLMNs. Whether exposing a "Charging model" is an important criterion or not for the selection, is left to GSMA appreciation. 

Solution 3a, although relying on the complete set of 3GPP specified capabilities for inter-PLMN Gy to be able to be used in an efficient manner, may be considered as a constraint for fast deployment of GSMA Video over LTE and various RCS services, due to introduction of a new interface.
Solution 3b has the same benefit and constraint than solution 3a, however would be beneficial in a long term approach for full flexibility.
Solution 5, although  not flexible enough for new RGs introduction beyond those standardized by GSMA, would allow fast introduction of GSMA services. 
4.2.1.3.4.2
Recommendation
The recommendation is to select the solution 5 for fast GSMA services deployment, and to consider allowing the solution 3b which could be used by Operators in a phased approach.    
An LS should be sent to GSMA so they can to make the final conclusion, based on this recommendation and the evaluation provided for each solution in clause 4.2.1.3.4.1.

	End of changes


