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1 Introduction

For the 5G femto SI, RAN3 should study the following: [1]
· Overall RAN architecture and required functional and procedural impacts for supporting 5G Femto deployments [RAN3].

· Study how to define the 5G access control mechanism by (re-)using the existing CAG functionality and identify needed enhancements (if any) [RAN3].

· Clarify the access to local services from the 5G Femto via collocated local UPF and identify issues, if any [RAN3].

The study should involve a gap analysis of existing 5G functionality with HeNB functionality, there should be no impact on the UE, and there should be coordination with other WGs (e.g. SA2) when needed.

5G femto support had been previously discussed in TSG RAN in 2023 [2]

 REF _Ref162971809 \r \h 
[3]

 REF _Ref162971811 \r \h 
[4].

This contribution discusses access to local services and co-located UPF.
2 Discussion

In femto deployments, being able to access local services through a local breakout is a beneficial feature.

5GC supports selective traffic routing to a local data network through “Single PDU session with multiple PDU session anchors”, (leveraging “UL CL”, Uplink Classifier) aiming at locally diverting some traffic matching filters provided by the SMF (Sec. 5.6.4 of [5]). For this purpose, a local UPF provides an additional PDU session anchor. This is conceptually similar to SIPTO@LN functionality introduced for E-UTRAN. [6]
The UL CL forwards UL traffic towards different PDU Session Anchors and merges DL traffic to the UE, i.e. merging the traffic from the different PDU Session Anchors on the link towards the UE. This is based on traffic detection and traffic forwarding rules provided by the SMF. [5]
The UL CL also applies filtering rules (e.g. to examine the destination IP address/Prefix of UL IP packets sent by the UE) and determines how the packet should be routed. The UPF supporting an UL CL may also be controlled by the SMF to support traffic measurement for charging, traffic replication for LI and bit rate enforcement (Session-AMBR per PDU Session). The local UPF maintains a local breakout interface (N6) to the local Data Network (DN). A forwarding tunnel (N9) is maintained between the local UPF and the central UPF as needed. [5]
The UP architecture for the UL CL is shown below (Fig. 5.6.4.2-1 from [5]). 
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Figure 1 UP architecture for local access [5].

The local UPF may be either stand-alone or co-located with the HgNB (which takes the role of the AN in the picture). In this latter case, both the HgNB and the local UPF are enclosed in the red dotted line in Figure 1. In principle, it is not precluded that the local UPF provides all packet connectivity.
Proposal 1: In order to access local services through a local breakout, a HgNB may connect to a local UPF (co-located or stand-alone) providing the necessary functionality and terminating N9 toward the central UPF and N6 toward the local data network.

When accessing local services according to the above architecture, support for Session and Service Continuity (SSC) enables to address various continuity requirements of different applications or services for the UE. This follows current specifications (Sec. 5.6.9 of [5]).
Proposal 2: If desired, when accessing local services according to 5GC UP architecture for femto deployments, support for Session and Service Continuity should follow current specified behavior by SA2.

Observation 1: All necessary functionality is already specified by SA2.

Proposal 3: Discuss, revise and if agreeable capture the TP for TR 38.799.
3 Conclusions and Proposals
Our observations and proposals are summarized below.
Proposal 1: In order to access local services through a local breakout, a HgNB may connect to a local UPF (co-located or stand-alone) providing the necessary functionality and terminating N9 toward the central UPF and N6 toward the local data network.

Proposal 2: If desired, when accessing local services according to 5GC UP architecture for femto deployments, support for Session and Service Continuity should follow current specified behavior by SA2.

Observation 1: All necessary functionality is already specified by SA2.

Proposal 3: Discuss, revise and if agreeable capture the TP for TR 38.799.
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Text Proposal for TR 38.799
START OF CHANGES
X.1 Access to Local Services

X.1.1 Local Breakout with Local UPF
In femto deployments, being able to access local services through a local breakout is a beneficial feature.

5GC supports selective traffic routing to a local data network through “Single PDU session with multiple PDU session anchors” (leveraging “UL CL”, Uplink Classifier), aiming at locally diverting some traffic, matching filters provided by the SMF (TS 23.501 [x]). For this purpose, a local UPF provides an additional PDU session anchor.

The UL CL forwards UL traffic towards different PDU Session Anchors and merges DL traffic to the UE, i.e. merging the traffic from the different PDU Session Anchors on the link towards the UE. This is based on traffic detection and traffic forwarding rules provided by the SMF.

The local UPF maintains a local breakout interface (N6) to the local Data Network (DN).

A forwarding tunnel (N9) is maintained between the local UPF and the UL CL as needed.

The UP architecture for the UL CL is shown in Fig. x.1.1-1.
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Figure x.1.1.1-1 UP architecture for local access; the local UPF may be stand-alone or co-located with the HgNB (AN).

The local UPF may be either stand-alone or co-located with the HgNB (shown as the AN in Figure x.1.1.1-1), in which case both the HgNB and the local UPF are enclosed in the red dotted line. In principle, it is not precluded that the local UPF provides all packet connectivity.
When accessing local services according to this architecture, support for Session and Service Continuity (SSC) enables to address various continuity requirements of different applications or services for the UE according to TS 23.501 [x].
END OF CHANGES
