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Introduction
This paper discusses different architecture options for BBAI BB2.  In the current architecture in TR 23.839, an Xx reference point is shown between EPC and the “network to offload to”. It is however not described what entity is assumed in the “network to offload to” or if the Xx reference point is based on existing 3GPP reference points. This paper discusses different options. The intent is to create guidance and common understanding in SA2 to allow work on further details. 
Discussion
In TR 23.839 there is a new reference point Xx for BB2 but there is no conclusion on what this reference point is. In the previous discussions it has been proposed that both AF and TDF are applicable to BB2 scenarios and that the Xx reference point would correspond to Rx and Sd reference points. This paper discusses different options for the Rx and Sd reference points.

In TR 23.839 there is furthermore an open issue on what type of network the “network to offload to” is. There are for example scenarios when the “network to offload to” is the Internet, a managed network operated by the home 3GPP operator or a managed network operated by the BBF operator. This paper discusses different options for how Rx and Sd reference points are used depending on type of “network to offload to”.

There are different cases depending on whether AF is located in 3GPP or BBF operator’s network. In principle it could also be possible to consider 3rd party AFs but we classify them as either being connected to the 3GPP operator network or BBF operator network depending on what operator they have business agreement with. We therefore assume that the AF may be in the BBF domain and/or the 3GPP domain.
Architecture variant A: AF in 3GPP operator’s network 
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In this alternative the AF interface the PCRF directly. 
A major challenge with this solution is to define how the AF discovers the right PCRF. The AF typically knows only the local UE IP address which may identify the BBF network but not the 3GPP PLMN. In a scenario without NAT in RG, the DRA in the 3GPP domain could be notified about the UE local IP address after S9a session establishment. However, this becomes much more complex with a NAT:ed RG. With NAT:ed RG, the local UE IP address may be shared between multiple UEs that may belong to different 3GPP PLMNs. Furthermore, each UE may in principle be assigned multiple local IP addresses by the NAT. It is not reasonable that the 3GPP DRA will be updated with all the {IP address, port} pairs of a UE. For NAT case it should thus either be left outside BB2 in rel-11 or other simpler solutions need to be found. 

Architecture variant B: AF (“BBF AF”) in BBF domain
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In this scenario the AF interface the BBF policy server (BPCF). This option is analogous to the 3GPP Local Breakout (Visited Access) scenario with AF in VPLMN where BPCF plays the role of a V-PCRF. 
This option puts a few requirements on the BBF domain. For example, the BPCF needs to proxy the Rx messages via the S9a reference point (similar to the S9 reference point)

The BPCF also needs to be able to map the Rx request (with UE local IP address and port) to the right UE. The BPCF can then determine if this UE has an S9a session and select the appropriate PCRF.  If NAT:ed RGs are to be supported the solution becomes more complex. The mapping function in BPCF would have to be updated with the NAT IP address and port mappings that apply to a specific UE. Assuming that the PCRF is not aware of all local {IP address, port} pairs allocated to the UE by the NAT, the BPCF would also include a subscription identifier within the Rx request proxied to the PCRF. Due to this complexity and significant impact on BPCF we propose to focus on scenarios without NATs in rel-11.
Architecture variant C: TDF 

[image: image3.emf]BRAS/BNG

BBF defined access and network

BPCF

AN (e.g

DSLAM/ONT)

EPC Network

SWa/STa

S9a

Customer Premises Network

WiFi

AP

RG

UE

BBF 

Device

BBF AAA

(proxy)

Sd

Network to offload to

(any NW)

IP service in 

operator-managed 

domain

V

U

R

• QoS Rules

• ADC Rules

TDF

PCRF


With a TDF in the network it could also possible to request policies for non-managed services. However, the TDF is not a BBF-defined entity and there does not seem to be any near time plans to define a TDF in BBF. In this architecture option it is therefore proposed to put the TDF outside the BBF domain in order to limit impact on BBF. 
In a sense this option can be seen as having a low impact on BBF networks since the Sd interface does not impact the BPCF. However, from a more business related point of view it is not clear that a BBF operator would accept that the 3GPP PCRF directly controls a packet inspection function on the edge of the BBF network and that service information is provided directly to the PCRF. Furthermore, in current 3GPP standards the Sd reference point is a non-roaming interface. It is therefore assumed that this scenario is limited to the case when 3GPP and BBF domains are owned by the same operator.
An open issue is how the PCRF finds the TDF or TDF finds the PCRF when the TDF only sees the UE offloaded traffic. One option for solicited model is that the TDF address is configured in the PCRF. The BNG/BRAS is also configured to route the user plane towards the same TDF. Other solutions are possible and need to be investigated as part of BB2 work.
Similar to the other architecture options, a NAT:ed RG will make this scenario more complex. 

Architecture variant D: TDF in BBF domain with reference point to BPCF

As an alternative to option C above one could also imagine an option with a TDF (or rather “BBF TDF”) in BBF network connected to BPCF is proposed.  This option would have a lot of impact on BBF domain and the benefits are not clear. It is thus proposed to leave this out of scope for BBAI BB2.
Proposal
It is proposed to update TR 23.839 as follows.
**** 1st change ****

6.1
Architecture

Editor's Note: This subclause will identify the architectural requirements and assumptions as well as architecture common for building block II. The architecture reference model is already defined in building block I. This subclause only captures additions to building block I.

Editor's Note: Agreements so far: 

· QoS is a requirement for non-seamless WLAN offload. In some scenarios providing QoS may not be possible; see FFS list below.

· The UE needs to authenticate to EPC such that UE policies can be sent to BBF (see section 6.2 and 6.3 step 1)

Editor's Note: FFS: 

· 
· 
· Feasibility of dynamic QoS; i.e. how to find PCRF (6.3)

· Upstream QoS by means of reflective QoS (6.2)

· Charging and accounting requirements (6.1.1.2)

6.1.1 Architecture for WLAN

6.1.1.1
Reference model

Figure 6.1.1.1-1 shows the reference architecture for non-seamless WLAN offload. The non-seamless traffic is routed to an external network directly from BBF network



Architecture scenario A: AF in 3GPP operator’s network 
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Figure 6.1.1.1-1: WLAN offload with the network to offload to being 3GPP domain with AF.

In this architecture scenario the AF interface the PCRF directly. 

Architecture scenario B: AF (“BBF AF”) in BBF domain
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Figure 6.1.1.1-2: WLAN offload with the network to offload to being BBF domain with AF.

The “BBF AF” and E/G reference point are out of 3GPP scope. 
In this architecture Rx signalling is supported on the S9a reference point.
The following assumptions are made about functionality in the BBF Access Network:
· The BPCF needs to map the request received on E/G (with UE local IP address) to the right S9a session (i.e. session binding in BPCF) in order to find the right PCRF.
· In case E/G would support Rx, the BPCF proxies the Rx messages via the S9a reference point (similar to the S9 reference point). In case E/G does not support Rx, the BPCF maps the signalling received from the BBF AF via G/E reference point in BBF domain to Rx signalling over S9a reference point.
Editor’s note: the above assumption needs to be checked with BBF.
Architecture scenario C: TDF 
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Figure 6.1.1.1-3: WLAN offload with TDF
In this architecture alternative:
· - 
It is assumed that Sd is an intra-operator interface. This architecture variant is therefore limited to the case where the BBF domain and 3GPP domain are owned by the same operator. 
- 
In the solicited model, it is assumed that the PCRF can initiate the Sd interface triggered by S9a establishment, taking into account subscription data. 
- 
Home routed traffic (tunnelled using SWu, S2c) will not be subject to packet inspection by the TDF. 
The following assumptions are made about functionality in the BBF Access Network: 
- 
The BBF network is configured in such a way that traffic subject to packet inspection is routed via the TDF.  Traffic that is not subject to packet inspection may bypass the TDF. 
Editor’s note: It is FFS if and how the BNG can route offloaded traffic from 3GPP WLAN UEs only to a given destination via the TDF given that fixed devices can also send/receive traffic to/from the same destinations. 
Editor's note: Possible impacts to the existing TDF architecture due to variant C are FFS.
Editor’s note: Impact on BBF entities (e.g. BPCF) and S9a are FFS. 
Architecture variants out of scope

The architecture variant with TDF in the BBF domain with an interface between the TDF and other entities in the BBF domain (e.g. BPCF) is out of scope for BB2.



6.1.1.2
Architectural requirements and assumptions

For interworking purposes, non-seamless WLAN offload as defined in TS 23.402 clause 4.1.5 is applicable.

The UE might or might not be behind a NAT. The NAT might reside in the BBF access network or in the customer premises network.

For performing non-seamless WLAN offload, the UE needs to acquire a local IP address on WLAN access, but is not required to establish S2c or SWu. For policy interworking purposes, if the UE did not establish S2c or SWu, it is assumed that the UE has performed 3GPP based access authentication.
Editor's Note: (requirements related to) Charging and account is FFS.
6.1.1.X
PCRF and TDF discovery
Editor's Note: This section identifies problems and solutions with discovering and addressing the PCRF and TDF in the BB2 architecture scenarios.

Editor's Note: In the description of the solutions below, it is assumed that there is no NAT. The solution that includes NATs is FFS.
Architecture scenario A: 
PCRF can be found by the AF by using the mapping from UE local IP address to PCRF stored in DRA.
In case of no DRA, the AF may be preconfigured with PCRF address based on IP address ranges.
Architecture scenario C:

One solution for TDF addressing in the solicited model is that the TDF address is configured in the PCRF. It is assumed that UL and DL traffic is routed via the same TDF as was configured in the PCRF   

Editor’s note: Other mechanisms for PCRF and TDF addressing/discovery, for unsolicited and solicited models respectively, are FFS.

6.1.2 Architecture for Femto

Editor's Note: This subclause covers femto-specific architecture aspects for offloading

**** End of changes ****
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