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Introduction
The main demand of the architecture evolution is to enable operator/3rd party services to be hosted close to the UE's access point of attachment, so as to achieve an efficient service delivery through the reduced end-to-end latency and load on the transport network. Edge computing is seen as a key enabler, and expected to be natively supported in the 5G system design. Recently, there was an LS exchange between TSG RAN and SA2 about the status of supporting NR edge computing. SA2 clarified that to be able to support edge computing the user plane functions should be located close to the base station [1]. In this contribution, we discuss the potential RAN impact to support edge computing in NR from end-to-end procedure point of view. 
Discussion
[bookmark: OLE_LINK3]Edge computing in NR was initiated and discussed by SA2, while is not touched by RAN group. To minimize the gap between current WIs in TSG RAN and SA2, RAN inquired SA2 about the latest status of the work for supporting NR edge computing in [2]. The following text is taken from the LS sent from TSG RAN to SA2.
Within TSG RAN Edge computing is seen as an important part of NR. To enable TSG RAN to start any necessary work in this area in a timely manner, TSG RAN would request SA2 to provide an update of the current status and any available information on the planned SA solution for edge computing. In addition TSG RAN would welcome guidance from SA2 of areas and issues that are liable to require solutions within TSG RAN moving forward.
In the reply LS, SA2 provided a general requirement from deployment point of view that to support edge computing the UP functions should be placed close to the base station. Nevertheless, whether there is RAN impact was not indicated.
Observation 1: LS from SA2 just provides requirement on network deployment to support edge computing, nevertheless not explicitly indicates whether there is RAN specification impact. 
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Edge computing solutions
To support the edge computing, multiple solutions comprising the usage of an UL Classifier functionality and an IPv6 multi-homing for a PDU session, as well as LADN Information based solutions were defined in [3], as shown in Figure 1, Figure 2 and Figure 3, respectively. The corresponding call flows were specified in [4]. 
Edge computing based on the Uplink Classifier (UL CL)
· The SMF may decide to insert in the data path of a PDU session an "UL CL" (Uplink classifier). 
· The UL CL is a functionality supported by an UPF that aims at diverting (locally) some traffic matching traffic filters provided by the SMF. 
· The insertion and removal of an UL CL is decided by the SMF 


Figure 1: Edge computing based on the Uplink Classifier (UL CL)
Edge computing based on Multi-homing Branching Point
· The multi-homed PDU session provides access to the Data Network via more than one PDU Session anchor. 
· The Branching Point provides forwarding of UL traffic towards the different PDU Session anchors and merge of DL traffic to the UE i.e. merging the traffic from the different PDU Session anchors on the link towards the UE.
· The multi-homed PDU session may also be used to support cases where UE needs to access both a local service (e.g. local server) and a central service (e.g. the internet) 


Figure 2: Edge computing based on Multi-homing Branching Point
Edge computing based on LADN information
· The access to a DN via a PDU session for a LADN (local area data network) is only available in a specific LADN service area. A LADN service area is a set of Tracking Areas. 5GC shall provide support for the UEs to be made aware of the availability of a LADN based on the UE location. 
· For LADNs, the AMF provides to the UE the LADN information about the LADN availability, and the AMF tracks and informs the SMF whether the UE is located in the LADN service. 
· The LADN Information is configured in the AMF on a per DN basis, i.e. for different UEs accessing the same LADN, the configured LADN service area is the same


Figure 3: Edge computing based on LADN information
Observation 2: RAN is seen as an important part of the end-to-end procedure of the edge computing solutions specified by SA2. 
Potential RAN impact
The aforementioned functions and solutions are to enable the native support of edge computing in 5G. Nevertheless, to help operators achieve network value promotion through edge computing, coordination with RAN nodes may be needed. In this contribution, we take LADN as an example to analyze the potential RAN impact. 
LADN: a Data Network (DN) that is accessible by the UE only in specific locations, that provides connectivity to a specific DNN, and whose availability is provided to the UE.
5G System shall provide support for the UEs to be made aware of the availability of a local area Data Network within certain area based on the UE location. LADN Information provided to the UE consists of LADN DNN and LADN service area information. 
In the current specification, LADN service area information is provided by a set of Tracking Areas. Nevertheless, this level of granularity is coarse and not flexible enough in practical deployment of edge computing node. As the Local area service is not planned at the beginning, which is added per request from the customer for specific locations. It is not desirable to put all burden to TA planning. Finer granularity of LADN area, e.g. based on a single RAN node or even some particular cells, is expected to facilitate an efficient business model. Therefore, except for the set of tracking areas, finer granularity of the LADN service area should be considered.
Observation 3: LADN service area by a set of Tracking Areas is not flexible to support efficient edge computing deployment.
Proposal 1: Finer granularity of LADN service area configuration should be studied and specified. 
For finer granularity, one alternative is to configure the LADN information in RAN locally. Then RAN could inform the availability of LADN to the UE. A procedure to support fine granularity edge computing is shown in Figure 4.
· In case a operator plans to deloy a edge computing platform which can only be accessed at several gNBs or cells, that’s a fine granularity than tracking areas. The LADN DNN information can be configured to the gNBs via OAM
· NGC may be informed of the LADN configuration and check the validness of the LADN according to the policy. If allowed, add it to the supported LADN information
· When the UE performs a successful (Re) registration or registration update procedure, the AMF shall provide to the UE about DNNs that is subscribed as LADN, and the LADNs that are allowed to the UE in that RA in the Registration Accept message.
· RAN informs UE there is a LADN DNN available within the gNB or cell coverage, e.g., via broadcast
· Upon detection of the existence of LADN, UE may trigger a PDU session setup to this LADN if the service initiated at the application layer corresponds to the LADN DNN and the LADN DNN is in the DNN lists that allowed by NGC.

Figure 4 RAN assisted LADN service area detection and activation procedure
Proposal 2: It is proposed to discuss the RAN assisted LADN service area detection and activation procedure as proposed.
[bookmark: _Toc458461065][bookmark: _Toc450773277][bookmark: _Toc450773306][bookmark: _Toc450773354][bookmark: _Toc450773369][bookmark: _Toc450774156][bookmark: _Toc450814189]Conclusion
[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]This document first revisited the LS exchange between SA2 and RAN and highlighted the solutions of edge computing specified in SA2. The potential RAN impacts are analyzed with the following observations and proposals are made,
Observation 1: LS from SA2 just provides requirement on network deployment to support edge computing, nevertheless not explicitly indicates whether there is RAN specification impact. 
Observation 2: RAN is seen as an important part of the end-to-end procedure of the edge computing solutions specified by SA2. 
Observation 3: LADN service area by a set of Tracking Areas is not flexible enough to support efficient edge computing deployment.
Proposal 1: Finer granularity of LADN service area configuration should be studied and specified. 
Proposal 2: It is proposed to discuss the RAN assisted LADN service area detection and activation procedure as proposed.
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