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Abstract of the contribution: In order to provide connectivity via hybrid access and corresponding traffic mobility management, this paper proposes to study hybrid access transport models in key issue 5.2.10. Further, a solution is proposed to include three options of hybrid transport models by referring to BBF TR-348.
1. Discussion
For Key issue#10: ATSSS in Hybrid Access, the solutions of access traffic steering/switch/section in Hybrid Access is much dependent on the adopted transport model. Therefore, in support of Hybrid Access for 5WWC, it is proposed to also study the Hybrid transport model for providing the connectivity between the Hybrid CPE (5G-RG/FN-RG) and the 5GC via hybrid access network. 
Proposal#1: Include study of transport models in hybrid access in clause 5.2.10 TR 23.716.
Further, according to Hybrid Access Broadband Network Architecture in BBF TR-348, there are three options of the hybrid transport models proposed to transport traffic between the Hybrid CPE (5G-RG/FN-RG) and Hybrid Access Gateway (HAG), including: L3 Overlay Tunnelling, L3 Network-based tunnelling, and L4 Multipath.
Proposal#2: provide a solution of hybrid access transport models for hybrid access.

Proposal#3: add informative description at ANNEX for hybrid access transport models for hybrid access by referring to BBF TR-348.

To support these proposals, we provide the following changes to TR 23.716. 
* * * First Change * * * 

5.2.10
Key Issue #10: ATSSS in Hybrid Access

The key issue is to study how traffic steering, switching and splitting can be supported in hybrid access. The study shall consider outcome from ATSSS SI and study specifics for ATSSS in hybrid access. Two cases have been identified. That is RG as UE and UE behind RG.

1.
How the 5GC and the CPE/RG can support access traffic steering between 3GPP and wireline accesses in Hybrid Access.

2.
How the 5GC and the CPE/RG can support access traffic switching between 3GPP and wireline accesses in Hybrid Access.

3.
How the 5GC network and the CPE/RG can support access traffic splitting between 3GPP and wireline accesses in Hybrid Access-. This includes the conditions that can trigger the splitting of a data flow across multiple accesses.

NOTE:
The Hybrid Access includes also the case where at a given point in time only 1 access can be present, e.g. due to not available of an access due a fault, coverage condition which make radio not available, wireline not yet deployed, etc.
4.  What is the transport model that 5GC network and the 5G-RG/FN-RG can support for Hybrid Access?

Editor's note:
Hybrid Access is defined by BBF.

* * * Next Change * * * 
6.X.X
Solution for Hybrid Access Transport Model 

When “L3 network-based tunnelling” transport model (refer to Annex X) is used between the 5G-RG/FN-RG and the HAG, this solution has the following salient features:

-
The solution is based on NBIFOM defined in TS 22.261 [yy].

-
The HAG is collocated with the UPF serving as the PDU Session Anchor (PSA).
-
There is a notion of multi-access PDU Session, similar to the multi-access PDN connection in NBIFOM.
-
5G-RG/FN-RG has two tunnels established via 3GPP access and broadband wireless access, and joined together at the HAG.

-
UE uses a common IP address/prefix for both PDU Session legs.

It is expected that this solution will be further studied as part of FS_ATSSS.
* * * Next Change * * * 

ANNEX X 
Hybrid Access Transport Model
According to BBF TR-348 [xx] clause 5.4, there are three transport models for providing the connectivity between the Hybrid CPE, i.e. 5G-RG/FN-RG in 5WWC, and the Hybrid Access Gateway (HAG) in hybrid access network as follows:

Editor's Note: It is FFS where the HAG is located in 5GS supporting Hybrid Access for different transport models.

· L3 Overlay Tunnelling:
The connectivity between the Hybrid CPE and the HAG is established using tunnels on top of the access networks. No changes to either the wireline network or the 3GPP access networks are necessary. The Hybrid CPE has multiple IP addresses, one per overlay L3 tunnel.
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Figure X.1: L3 Overlay Tunnelling (clause 5.4.1, Figure 5 in BBF TR-348)
· L3 Network-based tunnelling:
The connectivity between the Hybrid CPE and the HAG over fixed broadband access is established using a tunnel that is specific to the fixed broadband access technology (e.g. IPoE/PPPoE). Similarly, another connectivity between the Hybrid CPE and the HAG is established over 3GPP access network using a tunnel that is specific to the 3GPP access networks. The two tunnels are joined together at the HAG. UE uses only one IP address for both tunnels.
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Figure X.2: L3 Network-based Tunnelling (clause 5.4.2, Figure 6 in BBF TR-348)
The L3 Network-based tunneling model can be used for a multi-access PDN connection. For EPS, the Network Based IP Flow Mobility (NBIFOM) in 3GPP TS 23.161 is introduced to support IP Flow mobility in a multi-access PDN connection. For 5GS, in support of 5WWC, the similar solutions can be reused.

· L4 Multipath:
The connectivity between the Hybrid CPE and the HAG is established using a Layer 4 multipath transport service enabling IP flows to use multiple TCP paths. The Hybrid CPE and HAG can be a proxy function for managing the TCP paths and the end user sessions, i.e. the L4 Multipath solution is access agnostic.
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Figure X.3: L4 Multipath (clause 5.4.3, Figure 7 in BBF TR-348)

The L4 Multipath model can be used for case of both multiple PDN connections and a multi-access PDN connection. The Hybrid CPE and the HAG can use MPTCP (RFC 6824) to setup multiple TCP sub-flows over different access networks and enforce flow control between them. 

* * * End of Changes * * * 
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