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Introduction

For TS 23.203 it was agreed to enhance Rx in order to allow providing a re-try interval. This may be used for example in case of regular software updates as known from Google Play where the PCRF, which is aware of the current congestion situation of a certain UE, notifies an AF to may delay its service due to the re-try guidance received from the PCRF. This paper discusses basic concepts on deferring services for UPCON and proposes a way forward.
Discussion
We see two basic options for deferring services once PCRF has been informed about RAN user plane congestion by the RCAF over Np:

A) Either the PCRF defers a service after receiving a service request from an AF, or

B)  the PCRF informs a certain or all AF(s) beforehand, i.e. before the AF(s) send a session request to the PCRF.   

In the following two figures we elaborate both options by illustrating them by help of detailed call flows:
OPTION A: Deferring services after a resource request is received by the PRCF, i.e. in a reactive way.
1. The RCAF informs the PRCF about UEs camping in a congested cell and optionally indicates a congestion level. 
2. The AF requests the PCRF establishing a new session, i.e. to reserve resources.
3. The request from AF may contain additional information enabling the PCRF to decide whether the session request can be deferred, e.g. service is delay sensitive, deferring capabilities of the AF, sponsoring information allowing the PCRF to take special agreements with 3rd party customers into account, allowed deferral time for a service, etc.
4./5. The PCRF receives the subscriber profile from HSS/SPR/UDR, e.g. gold, silver, bronze status, etc.

6. The PCRF processes the session request considering the current congestion status and the subscriber profile. The PCRF may accept the request, reply indicating a re-try interval (e.g. the AF can retry the request after x minutes or y hours) or reply indicating certain limitations regarding available bandwidth and/or quota.

7. The PCRF sends the response back to the AF.

8. The AF takes the response into account and either activates the service, or defers the service as guided by the PCRF or accepts received limitations or rejects received limitations.
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Figure A: Deferred services, reactive and basic case

9./10. PCRF receives response from the AF, which may indicate either accept or reject the response from PCRF in step 7.

11.  If the response was accepted by the AF, the PCRF creates PCC rules according to the results of the negotiation with the AF. The PCRF may apply charging control or sponsoring to the service or service data flow using the related information received from the AF in step 3.

12./13. The P-GW receives the service request and proceeds with resource allocation etc. accordingly.
OPTION B: Proactively notify the AF(s) regarding congestion status beforehand in order to allow the AF(s) making a decision by its own which services to defer or when to request a new session.

This option suggests that PCRF sends special rules (let’s call them Subscriber Service Rules (SSR) or Service Control Rules (SCR) in the following) to the AF(s). The AF can subscribe at the PCRF(s) beforehand to receive such rules or be informed when rules change, or the PCRF is configured with addresses of AF(s) where to send deferred service information to. The rules depend on network congestion status information received from the RCAF via the Np interface. The rules may provide information regarding the congestion status, the congested area, a list of allowed services during periods of congestion, allowed amount of data within a certain time interval, allowed maximum bit rate (MBR) for a certain time period or other parameters.
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Figure B: Deferred services, proactive and basic case

Proposal

The main advantage of both options described above is that both allow avoiding the generation of traffic already at the source when it is quite predictable that the traffic won’t go due to radio congestion. This helps saving resources in the network and the traffic source.

Both options, the re-active (A) and a proactive solution (B), allow new business opportunities with 3rd party content providers, e.g. sponsored service support even during periods of RAN congestion, optimised software update strategy for a mass of clients (e.g. during patch days) and more.
It is proposed to proceed working on the normative specification of deferred service delivery at least for the re-active solution option and consider the text proposal below and a related CR. 

*** First change ***
5.2.1
Rx reference point

The Rx reference point resides between the AF and the PCRF.

NOTE 1:
The AF may be a third party application server.

This reference point enables transport of application level session information from AF to PCRF. Such information includes, but is not limited to:

-
IP filter information to identify the service data flow for policy control and/or differentiated charging;

-
Media/application bandwidth requirements for QoS control.

-
In addition, for sponsored data connectivity:

-
the sponsor's identification,

-
optionally, a usage threshold and whether the PCRF reports these events to the AF,

-
information identifying the application service provider and application (e.g. SDFs, application identifier, etc.).

The Rx reference point enables the AF subscription to notifications on IP‑CAN bearer level events (e.g. signalling path status of AF session) in the IP‑CAN.

In order to mitigate RAN user plane congestion, the Rx reference point enables transport of the following information from 
- the AF to the PCRF:
· Optionally, the AF may provide additional information enabling the PCRF to decide whether the session request can be deferred, e.g. service is delay sensitive, deferring capabilities of the AF, sponsoring information allowing the PCRF to take special agreements with 3rd party customers into account or allowed deferral time for a service. 
- the PCRF to the AF:

· The PCRF processes the session request considering the current congestion status and the subscriber profile. The PCRF may accept the request, reply indicating a re-try interval or reply indicating certain limitations regarding available bandwidth and/or quota.



*** Next change ***
6.2.3
Application Function (AF)

The Application Function (AF) is an element offering applications that require dynamic policy and/or charging control over the IP‑CAN user plane behaviour. The AF shall communicate with the PCRF to transfer dynamic session information, required for PCRF decisions as well as to receive IP‑CAN specific information and notifications about IP‑CAN bearer level events. One example of an AF is the P‑CSCF of the IM CN subsystem.

The AF may receive an indication that the service information is not accepted by the PCRF together with service information that the PCRF would accept. In that case, the AF rejects the service establishment towards the UE. If possible the AF forwards the service information to the UE that the PCRF would accept.

An AF may communicate with multiple PCRFs. The AF shall contact the appropriate PCRF based on either:

-
the end user IP Address; and/or

-
a UE identity that the AF is aware of.

NOTE 1:
By using the end user IP address, an AF is not required to acquire any UE identity in order to provide information, for a specific user, to the PCRF.

In case of private IP address being used for the end user, the AF may send additional PDN information (e.g. PDN ID) over the Rx interface. This PDN information is used by the PCRF for session binding, and it is also used to help selecting the correct PCRF.

For certain events related to policy control, the AF shall be able to give instructions to the PCRF to act on its own, i.e. based on the service information currently available as described in clause 6.1.5.

The AF may use the IP‑CAN bearer level information in the AF session signalling or to adjust the IP‑CAN bearer level event reporting.

The AF may request the PCRF to report on IP‑CAN bearer level events (e.g. the signalling path status for the AF session). The AF shall cancel the request when the AF ceases handling the user.

NOTE 2:
The QoS authorization based on incomplete service information is required for e.g. IMS session setup scenarios with available resources on originating side and a need for resource reservation on terminating side.

The AF may request the PCRF to report on the change of type of IP‑CAN. In the case of 3GPP IP‑CAN, the information of the Radio Access Technology Type (e.g. UTRAN) and the change thereof shall be also reported to the AF, even if the IP‑CAN type is unchanged.

The AF may request the PCRF to report any combination of the user location and/or UE Timezone at AF session establishment, modification or termination. For AF session termination the communication between the AF and the PCRF shall be kept alive until the PCRF report is received. If IP-CAN bearer resources corresponding to the AF session are released, the PCRF reports to the AF, if available, the reason why IP-CAN bearer resources are released i.e. RAN/NAS Release Cause, together with the User Location Information and/or the UE Timezone.

NOTE 3:
The H-PCRF informs the AF of event triggers that cannot be reported. For detail see Annex L.

To support sponsored data connectivity (see Annex N), the AF may provide the PCRF with the sponsored data connectivity information, including optionally a usage threshold, as specified in clause 5.2.1. The AF may request the PCRF to report events related to sponsored data connectivity.

If the user plane traffic traverses the AF, the AF may handle the usage monitoring and therefore it is not required to provide a usage threshold to the PCRF as part of the sponsored data connectivity information.

In order to mitigate RAN user plane congestion, the Rx reference point enables transport of the following information from
- the AF to the PCRF:

· Optionally, the AF may provide additional information enabling the PCRF to decide whether the session request can be deferred, e.g. service is delay sensitive, deferring capabilities of the AF, sponsoring information allowing the PCRF to take special agreements with 3rd party customers into account or allowed deferral time for a service. 
- the PCRF to the AF:

· The PCRF processes the session request considering the current congestion status and the subscriber profile. The PCRF may accept the request, reply indicating a re-try interval or reply indicating certain limitations regarding available bandwidth and/or quota.
· 



*** End of Changes ***
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