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Abstract of the contribution: The document adds a new solution to TR23.176, for improved user plane efficiency in integrating the fixed access network to 5GC.
Introduction
· The key issue for efficient handling/optimisation of the UP packet handling is described in S2-185078

· The intended optimisation is to enable “single touch” in the 5WWC UP packet handling, which would be comparable with the current BBF architecture, based on BNG.

· As opposed to that BNG based solution, the current 5WWC architecture for the fixed access / via 5-WGAN (integration model) involves both the FAGF and the UPF. This is only a functional architecture, so the FAGF and UPF implementation may provide a combined and more efficient solution. 

· The pre-condition for that is that the FAGF-U and the UPF can be co-located. The solution proposed here caters for such co-location. This is not supported by the Rel-15 5GC architecture – that assumes multiple UP functions to be coordinated by a single SMF - so it needs to be defined for the 5WWC and will require additional signalling and node selection capabilities.
· Note: This pCR does not propose introducing a combined FAGF-U + UPF functionality; the fact that these functional nodes are defined by different SDOs (BBF vs 3GPP) makes this hard, if not impossible. However, it should be still possible to avoid enforcing the N3 interface functions between a co-located FAGF-U and UPF scenario and thus, the “double touch” on UP packets, as well as the GTP tunnelling on N3 can avoided in the implementations. Any further details of the co-located implementation are considered to be outside of 3GPP scope.

Proposal
It is proposed to update TS 23.716 as follows.
* * * Change * * * * all text is new
6.y
Solution #y – Co-location of UPF and FAGF
6.y.1
Overview
This solution addresses KI #X on user plane optimisation. 

This solution will apply to 5G-RG when it connects to the 5GC via W-5GAN – either as the only access network or as part of hybrid access.
The key part of the solution is to enable that the user plane part of the fixed access GW (FAGF-U) is co-located with the UPF. The co-location may apply only for a single PDU session; other PDU sessions may or may not use the same PSA UPF and thus, may use other non-colocated UPFs as PSA.
The co-location removes the requirement for N3 interface to be implemented between the FAGF-U and UPF, but it is left for implementation whether and how the tunnelling is eliminated or replaced by a different type of packet forwarding; the N3 tunnel setup related signalling is kept unchanged. 


The co-location of FAGF-U and UPF is achieved during PDU session setup; due to lack of mobility on the W5-GAN access, it will be retained due to the lifetime of the PDU session.
The following assumptions are used for the FAGF deployment:

· Monolithic FAGF: The control and user plane are not separated, i.e. the UP part is directly connected to / known by the CP part of FAGF. The terms FAGF-C and FAGF-U are used to refer to the functions of the monolithic FAGF that serve the N2 and N3 interfaces. 

· FAGF with separated control plane and user plane functions: In this case, an FAGF-C may be physically separated from the FAGF-U. However, as the FAGF-C is aware of the FAGF-U identity for any 5G-RG. At a certain point of time, the 5G-RG is connected to a single FAGF-U. The FAGF-U will not change during a PDU session – if it needs to be changed (e.g. for failover cases), the PDU session will have to be re-established.
Editor’s note: The FAGF deployment options are to be defined by Broadband Forum. The above terminology will be aligned with BBF definitions. 
The co-location of the FAGF-U and UPF shall be enabled by 5GC signalling and node selection improvements, as detailed below. 
A.) In case a 5G-RG registers to 5GC via the W-5GAN, without or before using NG-RAN:
· The FAGF-C adds the identity of the FAGF-U to all uplink NAS signalling messages received from the 5G-RG. The AMF relays the FAGF-U identity to the SMF, as part of session management signalling. 
Editor’s note: the format of FAGF-U identity shall be defined by BBF.
· During the PDU session setup, the SMF shall select a UPF instance that is co-located with the FAGF-U. This may be assisted by NRF or based on local configuration and policies in the SMF. 
· When the co-located UP resource reservation is successful, the session setup procedures as defined in solution 9 or 10 of this document. However, omitting or replacing the N3 interface will be subject to implementation.  

· Should the co-location not succeed (e.g. the SMF cannot identify or connect the relevant UPF instance), the existing procedures for non-co-located FAGF/UPF shall be followed.
Editor’s note: It is FFS whether the FAGF has to support the Nnrf, so that the co-located UPF / FAGF-U selection can be supported via NRF. Alternatively, SMF could use local configuration information.

B.) For 5G-RG with hybrid access, which established PDU session via the W-5GAN with co-located FAGF-U and UPF and adds NG-RAN access subsequently: 
· The SMF shall select the same PSA UPF that is in use for the PDU session.
· The SMF will not be able to re-select the UPF due to mobility. 



Editor’s note: Supporting FAGF-U and UPF co-location in a scenario where 5G-RG with hybrid access establishes a PDU session via NG RAN first and adds 5-WGAN access subsequently is FFS  

· 
· 

The reference architecture for the solution is depicted on figure 6.y.1-1
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Figure 6.y.1-1: Intended reference architecture for co-located FAGF-U and UPF
6.y.2
Description of the solution
EN: FFS. 
6.y.3
Impacts on existing Functions

EN: FFS
* * * End of Changes * * * *
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