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Abstract of the contribution: This contribution proposes to align the functional description of Gxd reference point with Gx reference point as defined in 23.203. It also proposes to update the reference architecture to include Sy interface. It also includes some proposes clarification on the information flows.

1. Discussion
1.1. Usage Monitoring

The existing description of the policy and charging control functionality in P4C-F does not include the possibility to monitor and report the accumulated usage for a certain service from the PCEF to the PCRF this is one of the use cases listed in TS 22.278 as stated below:
“Use case 6: Common Quota

A Common Quota (CQ) can be assigned for both fixed and mobile accesses for a limited time period for a defined set of subscriptions. During each session the network elements monitor the CQ which may be consumed by one or more devices over either the wireless or fixed networks. 
When a defined percentage of the CQ and/or all the CQ has been consumed, one or more subscribers in the defined set can be notified of the event (e.g. via SMS and/or email). 

When the CQ has been consumed the access to the services is blocked.”

The proposal is to solve this use case using the existing functionality in 23.203 to provide Usage Monitoring Control over Gxd reference point, where the usage is reported by the PCEF to the PCRF and the PCRF can provide usage threshold to the PCEF.

1.2. Policy decisions based on spending limits (Sy interface)

Policy decisions can be performed in the PCRF using as input the reporting of spending limits reached by the OCS. The OCS needs to receive the information about quota consumed from the IPEdge or the TDF to be able check that the spending limit is reached whenever the fixed device or the 3GPP UE accesses via a Fixed broadband Access.
The proposal is to include Sy reference point in the reference architecture for P4C-F.

Proposal

The proposal is to include firstly usage monitoring control over Gxd reference point, secondly to update reference architecture for PCC for fixed devices and 3GPP UEs to include Sy reference point.
*** 1st change ***
5.3.1
Reference architecture for Policy Control and TDF based charging

Editor's note:
This clause describes reference architecture which includes both QoS handling and TDF based charging solution.
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Figure 5.3.1.-1: Non-roaming architecture for policy Control and TDF based charging for traffic exchanged by fixed devices and NSWO traffic to/from 3GPP UEs

In this architecture:

-
PCRF provisions ADC rules to the TDF over Sd interface or to the enhanced IP Edge PCEF over Gxd for application detection and control and charging control of 3GPP UEs' offloaded traffic and of fixed device traffic.

Editor's note:
The assumption that IP Edge PCEF can be enhanced with ADC must be verified with BBF.
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Figure 5.3.1.-2: Roaming architecture for policy control and TDF based charging for NSWO traffic to/from 3GPP UEs

In this architecture:

-
V-PCRF provisions ADC rules to the TDF over Sd interface or to the enhanced IP Edge PCEF over Gxd for application detection and control and charging control of 3GPP UEs' offloaded traffic.
-
When UDC architecture is used, SPR and Sp, wherever mentioned in this document, can be replaced by UDR and Ud.
NOTE:
Either SPR or UDR is used in this architecture.
Editor's note:
The assumption that IP Edge PCEF can be enhanced with ADC must be verified with BBF.

5.3.2
Reference architecture for policy control and 3GPP PCC- Gy/Gz based charging with PCEF located in the fixed broadband access network

Editor's note:
This section describes reference architecture which includes both QoS and Gy/Gz based charging solution with PCEF located in the fixed broadband access network.
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Figure 5.3.2-1: Non-roaming architecture for policy control and with 3GPP PCC- Gy/Gz based charging with PCEF located in the fixed broadband access network

In this architecture:

-
PCRF provisions PCC rules to the PCEF in the IP Edge over Gxd interface for policy and charging control of 3GPP UEs' offloaded traffic and of fixed device traffic.
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Figure 5.3.2-2: Roaming architecture for policy control and 3GPP PCC- Gy/Gz based charging with PCEF located in the fixed broadband access network

In this architecture:

-
V-PCRF provisions PCC rules to PCEF in the IP Edge over Gxd interface for policy and charging control of 3GPP UEs' offloaded traffic.

5.3.3
Reference architecture for policy control and AAA based charging for traffic exchanged by fixed devices and NSWO traffic to/from 3GPP UEs

This section describes reference architecture which includes both Policy Control and AAA based charging solution.
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Figure 5.3.3-1: Non roaming architecture for policy control and AAA based charging for traffic exchanged by fixed devices and NSWO traffic to/from 3GPP UEs
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Figure 5.3.3-2: Roaming architecture for policy control and AAA based charging NSWO traffic to/from 3GPP UEs

In this architecture:

-
the B reference point transfers accounting information related to the Fixed device and to the NSWO 3GPP UE from the IP Edge to the BBF AAA server 

-
the accounting for Fixed device is not applicable in roaming scenario.

-
the 3GPP AAA and/or the BBF AAA interacts with both the OCS and/or the OFCS. However it is also possible that a proxy AAA interacts with the OCS and/or the OFCS to perform translation and interworking function between the IP Edge and the OCS/OFCS.
5.4
Reference points

The reference point Rx, SWd are defined in TS 23.203 [4].

Gxd
For the purpose of convergence between 3GPP and BBF network it transfers PCC rules and usage monitoring from the Home PCRF to the PCEF in the IP Edge in non-roaming scenario and from the Visited PCRF to the IP Edge in roaming scenario.
Sd
The functionality is defined in TS 23.203 [4], including usage monitoring support over Sd. For the TDF based charging outlined in the clause 5.3.1.2.1, the Sd reference point additionally enables transfer of the charging policies from the H-PCRF and the V-PCRF  to the TDF.
SWa
For the purpose of convergence between 3GPP and BBF network it transports the authentication, authorisation and accounting information for the 3GPP UE in a secure manner. The transport of accounting information for traffic from fixed device.

STa
For the purpose of convergence between 3GPP and BBF network it transports the authentication, authorisation and accounting information for the 3GPP UE in a secure manner. The transport of accounting information for traffic from fixed device.

Sp
For the purpose of convergence between 3GPP and BBF network it transfers User profile information from SPR to PCRF.
Ud
For the purpose of convergence between 3GPP and BBF network it transfers User profile information from UDR to PCRF.

Gyd
For the purpose of convergence between 3GPP and BBF network it transfers Charging information from the PCEF in IP Edge to the OCS in Home network
Gzd
For the purpose of convergence between 3GPP and BBF network it transfers charging information  from the PCEF in IP Edge to the OFCS in Home network in non-roaming scenario and in Visited network in roaming scenario
Gyt
For the purpose of convergence between 3GPP and BBF network it transfers Charging information from the TDF to the OCS  in Home network in non-roaming scenario and in Visited network in roaming scenario
Gzt
For the purpose of convergence between 3GPP and BBF network it transfers Charging information from the TDF to the OFCS in Home network in non-roaming scenario and in Visited network in roaming scenario
S9
For the purpose of convergence between 3GPP and BBF for 3GPP UE roaming it transfers PCC rules from the Home PCRF to the V-PCRF. This reference point if not applicable for Fixed device.

B
For the purpose of convergence between 3GPP and BBF network it transports the authentication, authorisation and accounting information for the Fixed device and for the Non-Seamless WLAN offloaded traffic. The definition of this reference point is out of the scope of 3GPP.

SWy 
For the purpose of convergence between 3GPP and BBF network it is used for credit management for the 3GPP UE and for traffic from fixed device..

SWz
For the purpose of convergence between 3GPP and BBF network it is used for credit management for the 3GPP UE and for traffic from fixed device.

Sy 
It enables the transfers of policy counters and its status from OCS to PCRF for the purpose of policy decisions. The functionality is defined in TS 23.203 [4]. Policy counters and its status may be defined for both 3GPP UEs and fixed devices.
The Reference points within the BBF access network are defined in BBF TR‑058 [7], BBF TR‑101 [8], BBF WT‑145 [9] and BBF WT‑134 [10] and they are considered out of the scope of 3GPP. Any enhancement of reference points within the BBF access network for supporting convergence scenario is out of the scope of 3GPP.

Editor's note:
It is FFS whether S9 requires enhancements for supporting BBF convergent scenario.

*** Next change ***
5.3.1.7.x
Usage Monitoring Control 

5.3.1.7.x.1
General 

Usage Monitoring Control provides a mechanism to monitor usage of services that share a common volume allowance as defined in TS 23.203 [4].
Editor´s note: Usage Monitoring control may also include monitoring usage of services that share a common time allowance in Rel-12.
In the routed RG with NAT mode, the fixed subscriber session (i.e. IP-CAN session) is per RG, the PCRF retrieves the total allowed usage for the fixed subscriber session and/or per MK from the SPR using the subscriber-id provided over Gxd reference point. The PCRF decides how to allocate a usage threshold to each existing IP-CAN session and/or MK.

In the bridge RG mode and in routed RG mode without NAT there may be a separate fixed subscriber session (i.e. IP-CAN session) for the each device behind the RG. The PCRF retrieves the total allowed usage for the fixed subscriber session and/or per MK from the SPR using the subscriber-id and, if the request is for a 3GPP UE, the NSWO APN provided over Gxd reference point. The PCRF decides how to allocate a usage threshold to each existing IP-CAN session and/or MK. The total allowed usage stored in SPR is per PDN and UE as defined in 23.203 [4].
The PCRF requests the PCEF to monitor the usage per IP-CAN session or for a given Monitoring Key using the Usage Report Event Trigger and the usage threshold upon which the PCEF shall report to the PCRF.
The PCEF monitors both the usage threshold for the fixed subscriber session and the usage threshold for the NSWO traffic of the 3GPP UE. When the usage threshold is reached, the PCRF performs policy decisions (e.g. block access to services for a 3GPP UE). 
Table 5.3.1.7.x.1-1 defines the usage monitoring control per PCC Rule.  
Table 6.6 in TS 23.203 defines Usage Monitoring Control Information.
Table 5.3.1.7.x-1:  Usage Monitoring information elements of a PCC rule

	Information name
	Description
	Category
	PCRF permitted to modify for a dynamic PCC rule in the IP Edge PCEF
	Applicable for  NSWO WLAN, fixed BBF ,All

	Monitoring Key
	The PCRF uses the monitoring key to group services that share a common allowed usage
	
	Yes
	All


***End of changes ***
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