SA WG2 Temporary Document

Page 1

SA WG2 Meeting #95
S2-130533
Prague, Czech Republic - 28 January - 01 February 2013
(revision of S2-130288)
Source:
KDDI, Cisco Systems, Broadcom Corporation, ZTE
Title:
PMIP based S2a alternative for P4C BBII
Document for:
Discussion and approval
Agenda Item:
8.3.2
Work Item / Release:
(P4C_TI)(BB2) – Rel12
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Discussion
Two architectures could be considered as the reference architecture for P4C BB2: 1) the collocated model, where the TWAG and BNG reside together, and 2) the separated model, where these functional components are independently located and the TWAG acts as the Mobility Service Edge from the perspective of BBF architecture. The current TR23.839 takes only the collocated model into account and does not investigate the separated model well enough.
The separated model brings in several deployment advantages. It allows an incremental upgrade and is beneficial for the operators that have already deployed their broadband networks and do not desire to replace the related nodes immediately.
From the perspective of signalling the policy enforcement, two approaches can be considered: one is in-band approach by S2a, and the other is out of band approach by S9a. The in-band approach is especially beneficial for the separated model as the QoS rules can be transferred to TWAG via S2a without requiring an additional interface on it, while those rules are transferred to BNG via S9a for synchronizing the policy between TWAG and BNG. Another benefit of the in-band approach is that location information from the TWAN (e.g., SSID or BSSID of the AP, to which the UE is attached) can also be transferred via S2a.

IETF continues the work to bring functional extensions to PMIPv6. The capabilities to transfer QoS rules or location information are specified [1][2]. By leveraging these specifications, S2a-PMIP as well as S2a-GTP can support the in-band QoS signalling.
[1] IETF RFC6757: “Access Network Identifier (ANI) Option for Proxy Mobile IPv6”
[2] IETF Internet-Draft, draft-ietf-netext-pmip6-qos-01: “Quality of Service Option for Proxy Mobile IPv6”, work in progress
Proposal
This contribution proposes an in-band approach for transferring QoS rules via PMIPv6 as the PMIP based S2a solution in TR23.839. Although the illustrated architecture assumes the separated model, this solution can also be applied to the collocated model.
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8.3.2
Alternative 2 – PMIP based S2a Solution

8.3.2.1
General principles

General architectural assumptions for alternative 2:

-
QoS rules are provided by the PCRF to the PGW via Gx, then to the TWAG via S2a-PMIP;
-
BRAS/BNG obtains QoS rules via the BPCF in the BBF network or via the TWAG, which is FFS.
Editor’s note: The specification of QoS transfer over PMIPv6 is work in progress by IETF as the Internet-Draft, draft-ietf-netext-pmip6-qos [26].
8.3.2.2
Reference architecture
The policy interworking network architecture for BB 2 for this alternative solution is shown in the following figures.
This architecture supports the scenario of a single or separate network operator(s) deployment of the 3GPP EPC and/or the BBF access network (Figure 8.3.2.2-1). It also supports the roaming scenario between two PLMN operators (Figure 8.3.2.2-2) and the one with the local breakout in VPLMN (Figure 8.3.2.2-3). These figures illustrate the separated model, where the TWAG and the BNG/BRAS functionalities are independently located; however, the collocated model, where these functionalities reside in one entity, is also covered, which is shown by dotted boxes surrounding them.
WLAN Access is connected to the TWAG via the BBF access for constructing Trusted WLAN Access (TWAN) and QoS rules that are provided to the TWAG are transferred to WLAN AN via Tn interface as defined in TR23.852 (not shown in the figures in this document).

[image: image1].
Figure 8.3.2.2-1: Non-Roaming Architecture with S2a-PMIP

[image: image2]
Figure 8.3.2.2-2: Roaming Architecture with S2a-PMIP – Home Routed

[image: image3]
Figure 8.3.2.2-3: Roaming Architecture with S2a-PMIP – Local Break Out

8.3.2.3
Reference points
For the purpose of interworking between 3GPP and BBF network, the following interfaces are used:
S2a
QoS control policies should be transferred to the TWAG from the P-GW. Location information is transferred to the P-GW from the TWAG.
S9a
The QoS control policies should be transferred from the PCRF to BPCF in non-roaming scenario, or from the Home PCRF to vPCRF then to the BPCF in roaming scenario.
8.3.2.4
Policy and QoS

Policy and QoS are controlled by the PCRF and they are transferred to TWAG over S2a signalling and to the BPCF over 9a signalling. 

Editor’s notes: Whether the QoS and PCC received by the TWAG is needed to be transferred to other network entities in Fixed broad band access network is FFS.
8.3.2.5
Location information provided over S2a-PMIP to PGW
In this architecture, location information described in 8.2.1 (i.e., the network identity, the location of the AP and the geo-location) is transferred from the TWAN to PGW using S2a signalling.
Editor’s note: The capability to transfer the above information over PMIPv6 is standardized by IETF RFC6757 [27].
8.3.2.6
Procedures

Editor's note: This clause will identify the procedures for Policy and QoS in TS 23.402 and/or 23.203 style for Building Block 2.
8.3.2.6.1 General
The call flow figures in the subsequent clauses are based on the subcaluses 16.2.2 and 16.3.2 of TS 23.402 [3]. The home routed roaming, LBO and non-roaming scenarios are depicted. In the LBO case, messages between the PDN GW in the VPLMN and the hPCRF in the HPLMN are forwarded by the vPCRF in the VPLMN. In the non-roaming case, the vPCRF is not involved.

The optional PCRF interaction steps between the BPCF and the PCRF in all the procedures only occur if dynamic policy provisioning is deployed. Otherwise, the gateways may employ the Fixed Broadband Access local policies which are statically configured at the BPCF and Fixed Broadband Access.
8.3.2.6.2 Initial Attach/Gateway control session establishment
This clause specifies the procedures at the UE’s initial attachment to a Fixed Broadband access network via PMIPv6- based S2a interface, for the UE to establish the first PDN connection over the Fixed Broadband Access with S2a. The PCRF also triggers to establish a gateway control session with the BPCF to provision policy decisions for EPC routed traffic over S9a. [image: image7.png]HPLMN
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Figure 8.3.2.6.2-1: Initial Attach/Gateway control session establishment
The steps in this call flow follow TS 23.402, clause 16.2.2 with the following clarifications:

Step 3: The TWAG sends the Proxy Binding Update with Default EPS Bearer QoS in the QoS option defined by [26]. Optionally, the Proxy Binding Update may include the BSSID and/or the SSID of the access point to which the UE is attached in the ANI (Access Network Identifier) option defined by [27].
Step 6: The PDN GW returns the Proxy Binding Ack with EPS Bearer QoS via the QoS option defined by [26].
Step 8: The hPCRF (for non-roaming case) and the vPCRF (for home routed and visited access roaming case) initiate Gateway Control Session Establishment request over S9a with the BPCF.
Step 9: The BBF defined network uses the EPS bearer QoS to determine the relevant BBF QoS policies that are to apply to the IP flows exchanged on this S2a bearer.
8.3.2.6.3
Detach or PDN disconnection / Gateway control session termination procedure
This clause specifies the procedures at the UE’s Detach or PDN disconnection from Fixed Broadband Access network via PMIPv6-based S2a interface.
8.3.2.6.3.1
UE/TWAG Initiated Detach and UE/TWAG Requested PDN Disconnection Procedure on S2a-PMIP
This procedure terminates the Gateway control session between the BPCF and the PCRF for EPC routed traffic.

[image: image5]
Figure 8.3.2.6.3-1: UE/TWAG Initiated Detach or PDN disconnection and UE/TWAG Requested Gateway control session termination procedure
The steps in this call flow follow TS 23.402, clause 16.3.2.1 with the following clarifications:

Step 6: The hPCRF (for non-roaming case) and the vPCRF (for home routed and visited access roaming case) initiate Gateway control session termination over S9a with the BPCF.
Steps 7 and 8: Triggered by Step 6, the BPCF may interact with the BRAS/BNG to release the local policy session, which is defined by BBF.
8.3.2.6.3.2
HSS/AAA Initiated Detach Procedure on S2a-PMIP

[image: image6]
Figure 8.3.2.6.3-2: HSS/AAA Initiated Detach on S2a-PMIP
The procedure is similar to the call flow in TS 23.402 clause 16.3.2.2. The difference is that step 2 refers to Figure 8.3.2.6.3-1.
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