
3GPP TSG-SA Meeting #55 
S2-063595

Busan, Korea, 23-27 October 2006

	CR-Form-v9.2

	CHANGE REQUEST

	

	
	23.203 
	CR
	0014
	rev
	-
	
Current version:
	7.0.0
	

	

	For HELP on using this form look at the pop-up text over the ( symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:

	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	x


	

	Title:

	WiMAX IP-CAN Introduction

	
	

	Source to WG:

	Intel, Samsung, InterDigital, Nortel, British Telecom

	Source to TSG:

	SA WG2

	
	

	Work item code:

	PCC
	
	Date: 
	17/10/2006

	
	
	
	
	

	Category:

	F
	
	Release: 
	Rel-7

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)

	
	

	Reason for change:

	Inclusion of an informative annex to demonstrate reuse of 3GPP PCC functionalities for WiMAX IP-CANin TS 23.203, as it was agreed at SA#33.

	
	

	Summary of change:

	Informative section added to show the interaction between the WiMAX network and the PCC architecture. 

	
	

	Consequences if 

not approved:
	Applicability of PCC to WiMAX as a non 3GPP IP-CAN will be unclear and missing from the specification. 

	
	

	Clauses affected:

	Annex D (new section)

	
	

	
	Y
	N
	
	

	Other specs

	
	X
	 Other core specifications

	

	affected:
	
	x
	 Test specifications
	

	
	
	x
	 O&M Specifications
	

	
	

	Other comments:

	


************ Change Start ************

Annex D (Informative):

WiMAX IP-CAN

D.1
General

In the WiMAX IP-CAN, the UE (also referenced as Mobile Station or MS in IEEE 802.16e-2005) connects to the WiMAX Access Service Network (ASN) which consists of one or more Base Stations (BS) and ASN Gateways (ASN GW). The BS and ASN GW functions may be physically co-located or separated via an IP cloud employing standard tunneling protocols such as Generic Record Encapsulation (GRE). The ASN GW logically communicates with a Connectivity Service Network (CSN) which is a collection of core networking functions (e.g. Mobile IP HA, AAA Server, DHCP, DNS etc.). ASN GW manages traffic admission and scheduling, enforces QoS for an authorized UE and performs accounting functions for the UE (per session, flow, or UE); hence, ASN GW is potentially the right entity to include PCEF for the WiMAX IP-CAN. However, during the lifetime of a Service Data Flow, ASN GW can be relocated. Since relocation of PCEF is not supported in 3GPP PCC Release 7, a distributed policy enforcement architecture is required where WiMAX CSN includes PCC PCEF, and ASN GW uses the Service Flow Authorization (SFA) function to enforce the relevant PCC rules locally.  As such, PCEF function in WiMAX CSN also functions as Proxy PCRF for SFA function of ASN GW connected to it through a protocol running over WiMAX R3 reference point. This protocol can be viewed as an extension to Gx and handles the relocation of ASN GW. 

The PCC functional mapping to WiMAX IP-CAN is shown in the following figure where PCC Gx and Rx are applied.
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Figure D.1: WiMAX IP-CAN and 3GPP PCC
D.2
High level requirements
The WiMAX IP-CAN manages IP sessions for the WiMAX UE, including service flow management. When a UE is admitted and registered in the WiMAX IP-CAN, it is assigned an IP address. One or more unidirectional service flows (upstream or downstream) are created by/for the UE and mapped to QoS over the IP-CAN bearer in the ASN GW. A Service Flow Management (SFM) logical entity in the WiMAX BS is responsible for the creation, admission, activation, modification and deletion of IEEE 802.16 (over-the-air) service flows. Service flows may be pre-provisioned or dynamically created based on policies. It consists of an Admission Control (AC) function, and associated local radio and resources information. The AC is used to decide whether a new service flow can be admitted based on existing radio and the local resource usage. The Service Flow Authorization (SFA) logical entity located in the ASN is responsible for evaluating any service request against user service profile. SFA is connected to SFM over WiMAX R6 reference point.
D.3 Architecture model and reference points

Figure D.2 demonstrates the architecture model and reference points of the WiMAX network and the PCC architecture.
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Figure D.2: Architecture Model of WiMAX Network and 3GPP PCC
D.3.1 Reference points 
D.3.1.1
Rx reference point
WiMAX Network imposes no new requirements to the RX reference point.
D.3.1.2 Gx reference point
The Gx reference point enables the signaling of PCC rules, which govern the PCC behavior, and it supports the following WiMAX-specific functions:

-Indication of an IP session activation, modification, and deactivation.

WiMAX Network imposes no new requirements to the Gx reference point as long as this interface is specified generically with no IP-CAN specific functionality.

D.3.1.3
Sp reference point
WiMAX Network imposes no new requirements to the Sp reference point.
D.4
Functional description

D.4.1
Overall description 

The WiMAX IP-CAN employs for an IP-CAN bearer, the concept of a WiMAX service flow, in order to provide a data path between the UE and the WiMAX CSN via the ASN. When a UE is registered in the WiMAX IP-CAN, it is associated with one or more IP data service flows. Based on session information provided by the AF via the Rx reference point, the PCRF determines the QoS requirements for each IP flow. The PCRF requests the WiMAX CSN via Gx interface to enforce the authorized PCC rules on the packet data flows. WiMAX CSN, in turn, communicates with SFA function in ASN GW to request enforcement of the decided PCC rules received from the PCRF. Provided that resources are available, the ASN GW will create and configure logical bearers and enforce creation of appropriate traffic classes associated with service flows compliant with IEEE 802.16 standards for the air interface and IP-CAN bearer capabilities in the ASN GW (e.g. DiffServ).
D.4.1.1
Binding mechanism 
As explained in clause 6.1.1, the binding mechanism is performed in three different steps: session binding, PCC rule authorization and bearer binding. For WiMAX IP-CAN, session binding and PCC rule authorization are performed by PCRF, and bearer binding is performed by PCEF in CSN and SFA function in WiMAX ASN GW. 

D.4.1.2
Credit management

For WiMAX IP-CAN the credit re-authorization triggers in Table A.x.1 shall apply in addition to the ones in Table 6.1.

Table A.x.1: WiMAX IP-CAN specific credit re-authorization triggers

	Credit re-authorization trigger
	Description

	WiMAX SFA change
	The WiMAX UE has moved to a new WiMAX SFA.


D.4.1.3
Event triggers

For WiMAX IP-CAN the triggers in Table D.x.2 shall apply in addition to the ones in Table 6.2.

Table A.x.2: WiMAX IP-CAN specific event triggers

	Event trigger
	Description

	WiMAX SFA change
	The WiMAX UE has moved to a new WiMAX SFA.


D.4.2
Functional entities

D.4.2.1
Policy Control and Charging Rules Function (PCRF) 

The 3GPP PCRF is used for the WiMAX IP-CAN. The PCRF interacts with PCEF function in WiMAX CSN using 3GPP Gx interface. 

D.4.2.2
Policy and Charging Enforcement Function (PCEF) 

 For WiMAX IP-CAN, PCEF has the following enhancements:

· WiMAX CSN PCEF shall maintain a database of all the IP-CAN sessions being serviced by the SFAs including a mapping between the address of the serving SFA and the WiMAX session-Id of the WiMAX IP-CAN session;
· Handling the SFA relocation by consolidation of accounting records in a way that SFA relocation is transparent to the Gx reference point and the PCRF using Proxy PCRF function in WiMAX CSN.
· Translating the Gx protocol messages and relaying them to SFA. 
· Translating the messages received from SFA and relaying them on Gx.

PCEF shall be on bearer plane for all uplink and downlink data frames to perform gating functions. Charging control may be jointly performed by CSN PCEF and/or SFA in ASN GW and is an implementation choice.
D.4.2.3      Application Function (AF)

WiMAX Network imposes no requirements to the AG functionalities. 
************ Change End ************
