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Introduction

In this paper, we discuss the support of local services.
Discussion
Justification and definition
From our view, it is not clear the motivation of collocate the local UPF with 5G femto to support local services.

In the justification of femto SID[1], the local services mainly focus on High bandwidth and throughput with 5G are required at home and at campus locations to enable new immersive applications. We think the motivation of collocate the local UPF with 5G femto is to reduce the uplink&downlink latency of these local services.
As far as we know, current 5G system already supported latency reduction by selecting the UPF near to the UE location. For example. via multiple-access edge computing(MEC) or local are data network, as shown in following:

	23.548:
-
Distributed Anchor Point: For a PDU Session, the PSA UPF is in a local site, i.e. close to the UE location. The PSA UPF may be changed e.g. due to UE mobility and using SSC mode 2 or 3.


Additionally, in 22.261, the scenario where 5G femto is deploied is customer premises network(CPN). Within CPN, A Premises Radio Access Station (PRAS) is a base station installed in a CPN. Through the PRAS, UEs can get access to the CPN and/or 5G network services. And local services(e.g. local printer) can be one entity in the CPN.
However, we do not see the needs of collocate the UPF with 5G femto according to the service requirements of CPN.

In LTE, as described in [2], a collocated L-GW is required due to the requirement that Data traffic for Local IP Access is expected to not traverse the mobile operator’s network except mobile operator network components in the residential/enterprise premises. Signaling traffic will continue to traverse the mobile operator network.
Different from LTE HeNB where local data traffic is expected to not traverse the operator’s network, 5G system does not have such service requirement.
Additionally, some functional enhancement may be needed to support collocated UPF. For example, in LTE, the HeNB with a collocated L-GW provides its L-GW IP address over S1-MME interface to the EPC. The PDN GW selection function uses the L-GW IP address proposed by the HeNB for the local UE. Then, how to select the collocate UPF for local service needs to be discussed in SA2.

Therefore, it's suggested to clarify the service requirement of collocate the UPF with 5G femto. And if necessary, check with SA1 that whether there is a need in NR femto that traverse the mobile operator’s network, and adopt the LS in Annex clause.
It's suggested to clarify the service requirement of 5G femto with collocated UPF. And if necessary, check with SA1 that whether there is a need in NR femto that local traffic is expected to not traverse the mobile operator’s network, and adopt the LS in Annex clause.

Architecture
In LTE HeNB, LIPA function is supported to enable an IP capable UE connected via a HeNB to access other IP capable entities in the same residential/enterprise IP network without the user plane traversing the mobile operator's network except HeNB subsystem. The Local IP Access is achieved using a Local GW (L-GW) colocated with the HeNB. LIPA is established by the UE requesting a new PDN connection to an APN for which LIPA is permitted. And then the network selects the Local GW associated with the HeNB. 

For 5G femto, if collocated UPF is supported, the architecture to support local service access via a co-located local UPF in the femto node is illustrated in Figure 1. In this architecture, the Femto node supports UPF function so that traffic can be transferred to the data network without traversing the core network. In addition, the femto node needs to setup and maintain N4 association with SMF. 
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Figure 1. Architecture for 5G femto supporting local service with co.located UPF

It’s suggested to adopt the TP in annex clause for architecture of Femto with collocated UPF.
Accessing to the local services
In current 5G system, a Local Area Data Network(LADN) is a Data Network to which the UE can connect with a LADN session only when the UE is located in a certain area. LADN can implement the customer’s applications with low latency and high data rate, since a UPF near RAN can be selected for services in LADN. Additionally, LADN supports the shopping mall scenario since it is able to provide the customers sponsored IP connectivity to the customers who are visited the shopping mall where they are located in the shopping mall area.

Regarding local services access in NR femto, we think LADN mechanism can be used as a baseline. In this scenario, local services be considered as a services located within the LADN.

When accessing local services via 5G femto, LADN mechanism is used as a baseline. If agreeable, capture the TP in annex clause for TR 38.799.

Potential enhancement
Considering that the local UPF is co-located in the Femto node, the first issue to be discussed is how to select the local UPF for the UE to enable local service. In LTE HeNB, IP address of the collocated L-GW in the HeNB is transferred to the MMT at every idle-active transition and within every Uplink NAS Transport procedure. In 5G femto, similar mechanism can be used. And it needs to be further discussed how to select the local UPF co-located in the femto node for the UE for local service. 

In addition, since the local UPF in the femto node needs to setup and maintain N4 association with SMF. It needs to be discussed how could the local UPF establish association with SMF and exchange service area information between local UPF and SMF. 

On the other hand, in LTE HeNB, a direct user plane path between the Local GW and the HeNB is established for the local service. When it comes to 5G femto, it needs to be discussed whether the direct path between the local UPF and the Femto node needs to be established. And it the direct path needs to be established, it needs to be discussed how to establish the direct path. 

In LTE HeNB, the mobility of the LIPA PDN connection is not supported, the LIPA PDN connection shall be released when the UE moves away from H(e)NB and only the non-LIPA E-RABs can be handed over. And the source MME checks whether the LIPA PDN connection has been released upon UE handover. In 5G femto, it needs to be discussed whether and how to support the mobility of the PDU session via the local UPF.

In summry, the following issues needs to be discussed in order to support local service from the 5G Femto via collocated local UPF. Considering that these issues are mainly related to SA2, it is suggested RAN3 sends an LS to SA2 to trigger the discussin in SA2.  
how to select the local UPF co-located in the femto node for the UE for local service; 
how could the local UPF establish association with SMF and exchange service area information between local UPF and SMF; 
 whether and how to support the mobility of the PDU session via the local UPF.
The following issues needs to be discussed if local service from the 5G Femto via collocated local UPF is to be supported. RAN3 sends an LS to SA2 to inform trigger the discuss in SA2. 

how to select the local UPF co-located in the femto node for the UE for local service; 
how could the local UPF establish association with SMF and exchange service area information between local UPF and SMF; 
 whether and how to support the mobility of the PDU session via the local UPF.
Conclusion
Different from LTE HeNB where local data traffic is expected to not traverse the operator’s network, 5G system does not have such service requirement.

It's suggested to clarify the service requirement of 5G femto with collocated UPF. And if necessary, check with SA1 that whether there is a need in NR femto that local traffic is expected to not traverse the mobile operator’s network, and adopt the LS in Annex clause.

It’s suggested to adopt the TP in annex clause for architecture of Femto with collocated UPF.

When accessing local services via 5G femto, LADN mechanism is used as a baseline. If agreeable, capture the TP in annex clause for TR 38.799.

The following issues needs to be discussed if local service from the 5G Femto via collocated local UPF is to be supported. RAN3 sends an LS to SA2 to inform trigger the discuss in SA2. 

how to select the local UPF co-located in the femto node for the UE for local service; 

how could the local UPF establish association with SMF and exchange service area information between local UPF and SMF; 

 whether and how to support the mobility of the PDU session via the local UPF.
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1. Overall Description:

In the SID of NR Femto,one of the RAN3 object is to clarify the access to local services from the 5G Femto via collocated local UPF and identify issues, if any.

Question: Is there a need in NR femto that local traffic is not expected to traverse the mobile operator’s network, and adopt the LS in Annex clause? 

2. Actions:

To SA1: RAN3 respectfully requests SA1 to answer above question.
3. Dates of Next TSG-RAN WG3 Meetings:

RAN3#125
19th August - 23th August 2022 
Maastricht, NL
RAN3#125bis
 14th October - 18th October 2022
China (TBC), CN
TP on architecture of accessing local service from femto via collocated UPF
Below figure shows the logical architecture for the femto with collocated UPF.
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Figure 1: NR Femto with collocated UPF Architecture
The Femto sets up and maintains an N4 connection to the 5GC.

TP on accessing to local services via NR Femto
Start of the change

[xx]
3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

Next the change

LADN



local are data network
Next the change

x.x
Local services access via NR Femto
The access to local services from the 5G Femto is supported in exiting 5G system. Local services is considered as a services provided by the local are data network(LADN). How UE get access to a LADN via NR Femto follow the legacy procedure specified in 23.501[xx], details are up to SA2 design.
End of the change
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1. Overall Description:

During RAN3#124, RAN3 makes following agreement on accessing to local services via NR Femto.
	Regarding UE get access to local services via NR Femto, take current local are data network as baseline.


2. Actions:

To SA2: RAN3 respectfully requests SA2 to take the above agreements into account in the further work.
3. Dates of Next TSG-RAN WG3 Meetings:

RAN3#125
19th August - 23th August 2022 
Maastricht, NL
RAN3#125bis
 14th October - 18th October 2022
China (TBC), CN
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