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Introduction

This document proposes the evaluation criteria to select a solution for key issue#2. And then evaluates the solutions for key issue#2 taking these evaluation criteria as input. In some cases the solutions are not fully defined yet, so this evaluation is considered work in progress.
The evaluation criteria should consider the following aspects:

· The objectives defined in the SDCI SID. What the impacts on capacity in the PCEF/TDF are, meaning both memory and processing time in the PCEF/TDF and then whether the service development cycle is reduced, meaning the time it takes to configure the PCEF/TDF to identify a sponsored service and charge the sponsor.

· The architectural requirements listed in the TR 23.721. In particular, the enhancements to sponsored data functionality shall be applied either for all subscribers, or for a group of subscribers as nominated by the sponsor.
· The impacts on the existing PCC functionality defined in TS 23.203, i.e. binding, credit management, reporting, usage monitoring, QoS.
Proposal to select the evaluation criteria listed above.
Evaluation of the solutions to key issue#2

There are 5 solutions to evaluate, solution #1 (Standalone SDCF), solution #5 (PCRF Management of PFDs), solution #6 (Usage of a sponsoring context identifier), solution #7 (Unified rule storage for request of SDR information), solution #8 (New reference point for management of PFDs to PCEF/TDF).
Evaluation criteria: Memory required in PCEF/TDF

Three approaches are proposes to save memory required to store PFDs in the PCEF/TDF. The first approach is to cache the most frequent used PFD (solution #6 and #7), the second approach is to store sponsored rules or PCC/ADC Rules applicable for all users in the PCEF/TDF (solution #8, solution #7, solution #1) and the third approach is to store PCC/ADC Rules in the PCEF/TDF at the time the UE accesses the sponsored service (solution #7).
For the first approach, a solution that defines PCC/ADC Rules for all sponsored services, regardless of whether the service is used or not, requires more storage capacity in the PCEF/TDF than a solution where only the most frequently used sponsored services are stored in a cache. Solutions #6 and #7 save memory, some considerations below:
· Solution #6 relies on http cache, i.e. a specific protocol for retrieving PFDs, and then a caching time may be associated for the PFDs provided by a sponsor. A potential problem is raised when the PFDs are removed, these PFDs will be charged to the user instead until the next IP-CAN session establishment.  Therefore, caching may cause inaccurate charging of a sponsored flow to a UE.
· Solution #7 defines optionally some type of caching in the PCEF/TDF and works as follows:  The PCEF/TDF is configured with the most frequent used services only at the time of deployment. A potential problem is that the frequency may change and the PCEF/TDF is never updated according to solution #7, so the PCEF/TDF may store both frequently and no so frequently used services. When a non-frequent used service is removed and how often the cache is updated is currently not defined. Therefore, it is difficult to evaluate the memory savings unless the procedure is well defined.
The second approach is to store PCC/ADC Rules or sponsored rules applicable for all UEs and not on a per IP-CAN session basis. Solution #8 is according to 23.203, the PCEF/TDF may have PCC/ADC rules for all UEs that are activated on an IP-CAN/TDF session basis, the PCC/ADC Rule is stored only once and then referenced in all UE IP-CAN sessions. Solution #7 and #1 provides a sponsored rule applicable for all UEs. Solutions #7 and #8 save memory in the PCEF/TDF, some considerations below:

· Solution #7 and #1 provides a sponsored rule for all UEs, but how the sponsored rule is bound to a bearer or to a TDF session is not mentioned. In addition, a quota shall be requested over Gx, if credit management applies. The request of quota will generate signalling for each IP-CAN/TDF session active in the PCEF/TDF that will increase the load in the PCEF/TDF and in the OCS Therefore these solutions are incomplete since it is not mentioned for the point mentioned above. Both solutions increase the load in the PCEF/TDF and the OCS.
The third approach is to request PFDs at the time the UE accesses the sponsored service (solution #7). This solution saves memory, on the hand the PCEF/TDF shall requests PFDs if the service is not identified, without knowing if it is sponsored and then PFDs should be available externally or if the service is not sponsored and then may not need differentiated QoS and charging and may be identified by some PCC/ADC Rule with wild carded filters. Solution #7 saves memory while the processing time per packet and load in the PCEF/TDF are increased.

Evaluation criteria: How to reduce the development cycle

The different solutions differ on high level on whether the ASP provides all information needed for sponsoring to the MNO, i.e. PFD and charging information dynamically or as a two-step process, initially as part of the initial on-boarding and then the ASP may change dynamically the service identification, i.e. PFD or list the sponsored users.

Those solutions, solutions #1 and #7, that the ASP provides all information for sponsoring a flow to the MNO still require some configuration in the PCEF/TDF before the sponsored service is deployed. Some examples:

· First the PFDs should be part of the SDF templates used for service data flow or application detection in the PCEF/TDF, this is done by provisioning PCC/ADC Rules that are bound to an IP-CAN bearer or to a TDF session. Solutions #1 and #7 do not described how the PFDs become part of the SDF templates used for service data flow detection. 

· Then, the sponsored service may be subject of another type of control,  such as online charging, then the PCEF/TDF requests a quota for the CK over Gy and the OCS should be configured to allocate a quota for the sponsor, 

· Another example is that the sponsored service may be excluded from the total usage of an IP-CAN/TDF session and then the PCRF should provision the sponsor service as excluded from the IP-CAN/TDF session to the PCEF/TDF, this means that there should be a PCC/ADC Rule for the sponsored service. 

Those solutions, solutions #6 and #8, that the ASP provides only PFD, or PFD and list of subscribers require some initial configuration of the sponsored service in the MNO using existing O&M procedures, i.e. the sponsored service should be defined in the PCEF/TDF and then in the SPR should be configured for the relevant subscribers. Then, any change in the list of PFDs is automatically provisioned in the PCEF/TDF. 

Those solutions, solution #5, that the ASP provides only PFDs and list of subscribers require some initial configuration of the sponsored service in the MNO using new O&M procedures in the PCRF, i.e. a PCC/ADC Rule should be defined with at least charging information in the PCRF and the subscriber data in SPR should be extended to include the sponsor service.

The conclusion is that all solutions reduced the development cycle while the MNO still needs to configure the PCEF/TDF and PCRF/OCS to support PCC functions that may be required for all services.
Evaluation criteria: Impacts on processing time in the PCEF/TDF 

It is clear that solution #1, for the option when PFDs are available at the PCEF/TDF as soon as provided , solution #5, #6 and #8 do not impact the processing time in PCEF/TDF as the PFD are available for service data flow detection at the time the packet arrives.
Solution #7 and #1 increase processing time in the PCEF/TDF, as there is a need to retrieve PFDs for service data flow detection from an external repository.

Evaluation criteria: Fulfilment of the architectural requirements

Solutions #1 and #7 don´t describe how the ASP indicates that the service is sponsored for a group of UEs. Solution #5 enhances Nt reference pint to allow the ASP to provide a group of users. Solution #6 and #8 assume that this is an offline activity between the Sponsor and the MNO, outside of 3GPP.

Evaluation criteria: Impacts on PCC functionality
The bearer binding associates a PCC Rule to a bearer in the PCEF. The sponsor rules will be bound to all IP-CAN sessions, according to solutions #1 and #7, although these solutions does not mention how, the assumption is that the binding mechanism in the PCEF requires extensions to associate a sponsor rule to each of the IP-CAN sessions and to one specific bearer. The binding to the session or to the bearer is needed in the TDF and in the PCEF for application/ service data flow detection, since packets are matched using the AI or SDF in the PCC/ADC Rules bound.
The credit management function initiates a Gy session for each IP-CAN session subject to online charging and then the PCEF request credit per CK included in a PCC/ADC Rules bound to an IP-CAN type session. Those solutions that provide information for all users, solutions #1 and #7, do not describe how the TDF or PCEF request quota per CK. 

Other considerations

Service data flow detection beyond L3/L4 is typically a stateful process that requires to analyse multiple packets and correlate them, for example when only part of a URL arrived in a packet, or when some of the data for service classification arrives in an http response , e.g. 200 OK the MIME type is included in the content-type. In these cases the PCEF needs to have the logic to detect packets generated by an application available already at the time the application traffic is received by the PCEF. This is also described in TS 23.203: “application detection filter: A logic used to detect packets generated by an application based on extended inspection of these packets, e.g. header and/or payload information, as well as dynamics of packet flows. The logic is entirely internal to a TDF or a PCEF enhanced with ADC, and is out of scope of this specification”. It is not explained in solutions #1 or #7 how an application can be detected using an application detection filter when the filters are not stored in the PCEF/TDF.
 
Proposal to use the evaluation describe above in the TR.

*** First change ***

7
Evaluation
The following table defines which modifications are needed to PCC functionality per each one of the proposed solutions, the compliance with non-functional requirements in the SID and also which major points apply to each one of the solutions.
	Solution
	Service Development cycle reduced
	Memory in PCEF/TDF required reduced 
	Packet handling time increased in PCEF/TDF
	Potential extensive signalling over Gy
	Extensions on session and bearer binding
	Extensions to credit management 
	Other major point for the solutions

	#1
	Yes
	Yes
	Yes
	Yes
	Required
	Required
	Same point as solution #7.

	#5
	Yes


	No
	No
	No
	Not required
	Not required
	PCC/ADC Rules may be provisioned in the PCEF/TDF even if not used.

	#6
	Yes
	Yes
	No
	No
	Not required
	Not required
	Service deployment time as today. PFD updates automated.

	#7
	Yes
	Yes
	Yes
	Yes
	Required
	Required
	Bearer binding mechanisms need to be modified.

Solution does not define how to handle group of users.
Solution lacks details on how the PDF are created and fetched.

	#8
	Yes


	No


	No
	No
	Not required
	Not required
	Service deployment time as today. PFD updates automated.


*** End of changes ***
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