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1.
Introduction

C1-207122 [1] has discussed the problems of using APIs for all reference points, unification of APIs, and also indicates the feasibility of using the NAS for Edge configuration over EDGE-4.
This paper shows that using the NAS protocol for Edge configuration over the EDGE-4 reference point can well implement all required stage 2 procedures and information flows defined in SA6 3GPP TS 23.588 [2] without bringing any impact to the existing 5GS architecture.
2.
Discussion

2.1. NAS protocol for Edge configuration over EDGE-4

For EDGE-4, as per described in (SA6) stage 2 in 3GPP TS 23.588 [2], it mainly enables interactions between the Edge Configuration Server (ECS) and the Edge Enabler Client (EEC) at the UE for provisioning of Edge configuration information. The Edge configuration information includes the following parameters:

1)
the information for the Edge Enabler Client to connect to the Edge Enabler Server (e.g. service area information applicable to LADN); and 

2)
the information for establishing a connection with Edge Enabler Servers (such as URI).

As further indicated in stage 2 3GPP TS 23.588 [2], the ECS can be deployed in the MNO domain or can be deployed in 3rd party domain by service provider. The ECS can interact with 3GPP core network either directly (e.g. via PCF) when deployed in the MNO domain or indirectly (e.g., via the SCEF/NEF/SCEF+NEF) when deployed in 3rd party domain. Hence, from 3GPP core network perspective, the ECS can take the role of an Application Function (AF) as shown in the 3GPP 5GS architecture (see 3GPP TS 23.501 [6]).

Observation 1:
From 3GPP core-network perspective, the ECS can take the role of AF as shown in the 3GPP 5GS architecture.

It is important to note that 3GPP has already defined means for configuration of parameters by use of the NAS (see 3GPP TS 24.501 [3]) and allow control by network operators. Those configuration parameters can be of very different nature. This well proven method of providing configuration parameters is scalable and extension is provided in new releases without the need of creating new protocols achieving the very same functionality. When new 3GPP features need to configure parameters, the NAS protocol is used and necessary specifications updated to provide the necessary configuration data and procedures.
Back to the configuration/management information exchange between the UE and the AF, a typical example is time sensitive communication (TSC), in which 3GPP CT1 has defined the use of the NAS protocol between the UE (DS-TT) and TSN AF to exchange the Ethernet port management information (see 3GPP TS 24.519 [4]). The required CT1 NAS procedures and IEs between the UE and the TSN AF are transparent to the 5G core network without any impact to the existing the existing 5GS architecture.
As for EDGE-4, in order to support Edge configuration information exchange between the UE and the ECS (the ECS can take the role of AF for 3GPP core network), then the existing NAS protocol work developed by CT1 between the UE and TSN AF can be leveraged as far as possible.
Observation 2:
The existing NAS protocol developed by CT1 between the UE and TSN AF can be leveraged as far as possible for Edge configuration information exchange between the UE and the ECS.

Based on above observations 1 and 2, the proposed NAS protocol work between the UE and the ECS for Edge configuration information exchange can be shown in below the Figure 1 below. Note that with this use of the NAS protocol, all required stage 2 procedures and information flows defined in stage 2 3GPP TS 23.588 [2] sub-clause 8.3.2 and 8.3.3 for service provisioning between the UE and the ECS can be well implemented by stage 3.
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Figure 1: Edge configuration information exchange over NAS

For Service provisioning request/response:
1. In order to send the Service provisioning request for obtaining Edge Computing services, the EEC at the UE triggers the UE requested PDU session establishment procedure. In the PDU SESSION ESTABLISHMENT REQUEST message, the UE includes the Service provisioning request (i.e., as defined by stage 2 3GPP TS 23.588 [2] Table 8.3.3.1-1 for Service provisioning request) in an NAS container IE (for Edge configuration information) and also indicates the Edge Computing supported in the existing 5GSM capability IE to the SMF.

2. The SMF forwards the Service provisioning request received in step 1 to the ECS via PCF to request the Edge configuration information, which can re-use the same service operations between the SMF and the PCF and then between the PCF and the TSN AF for conveying the Ethernet port management information (i.e., SMF initiated SM Policy Association Modification procedure as specified in 3GPP TS 23.502 [5] sub-clause 4.16.5.1).
The ECS requests creation of a new AF session using the Npcf_PolicyAuthorization_Create operation. As response, the ECS sends the Service provisioning response which includes the Edge configuration information (i.e., as in stage 2 3GPP TS 23.588 [2] Table 8.3.3.2-1 for Service provisioning response) to the SMF via the PCF. Finally, the SMF includes the Service provisioning response in an NAS container IE (e.g., Edge configuration information container IE) in the PDU Session Establishment accept message sent to the UE.
For Service provisioning subscription/subscription update/unsubscribe request/response:
3. In order to send Service provisioning subscription request, Service provisioning subscription update request or Service provisioning unsubscribe request, the EEC at the UE triggers the UE requested PDU Session Modification procedure. In the PDU Session Modification request message, the UE includes the Service provisioning subscription/subscription update/unsubscribe request (i.e., as in stage 2 3GPP TS 23.588 [2] Table 8.3.3.3-1 for Service provisioning subscription request, Table 8.3.3.6-1 for Service provisioning subscription update request, or Table 8.3.3.8-1 for Service provisioning unsubscribe request) in an NAS container IE (for Edge configuration information) to the SMF.

4. The SMF forwards the Service provisioning subscription/subscription update/unsubscribe request received in step 3 to the ECS via PCF, which can re-use the same service operations between the SMF and the PCF and then between the PCF and the TSN AF for conveying the Ethernet port management information (i.e., SMF initiated SM policy association modification procedure as specified in 3GPP TS 23.502 [5] sub-clause 4.16.5.1).
As response, the ECS sends the Service provisioning subscription/subscription update/unsubscribe response (e.g., 3GPP TS 23.588 [2] for Service provisioning subscription response, Table 8.3.3.7.-1 for Service provisioning subscription update response, or Table 8.3.3.9.-1 for Service provisioning unsubscribe response) to the SMF via the PCF. Finally, the SMF includes the Service provisioning subscription/subscription update/unsubscribe response in an NAS container IE in the PDU SESSION MODIFICATION COMMAND message sent to the UE.
For Service provisioning notification:
5. When an event occurs at the ECS that satisfies trigger conditions for updating service provisioning of a subscribed EEC, such as receiving the user plane management event from the SMF. The ECS determines the updated Edge configuration information to be notified to the UE.
6. The ECS triggers an AF request by invoking Npcf_PolicyAuthorization_Update Request service operation in which the ECS includes the Service provisioning notification, which includes the updated Edge configuration information (e.g., as in SA6 3GPP TS 23.588 [2] Table 8.3.3.5.-1 for Service provisioning notification) to the PCF.

7. The PCF notifies the SMF via Npcf_SMPolicyControl_UpdateNotify message in which includes the Service provisioning notification.

8. The SMF initiates the PDU Session Modification procedure to transfer the Service provisioning notification to the UE, i.e., by including the Service provisioning notification in an NAS container IE (for Edge configuration information) in the PDU SESSION MODIFICATION COMMAND message sent to the UE.
Observation 3:
The Edge configuration information exchange over NAS as shown in Figure 1 can well implement all required stage 2 procedures and information flows defined in SA6 3GPP TS 23.588.
2.2. Required work for NAS protocol over EDGE-4

Based on above discussion in section 2.1, the use of the NAS protocol for Edge configuration over EDGE-4 can well implement all required stage 2 procedures and information flows without bringing any impact on the existing 5GS architecture due to it just leverages the existing NAS protocol between the UE and the TSN AF.

To implement such NAS protocol for Edge configuration over EDGE-4, the required work need to be done in 3GPP is as follows:

(1) Similar as what CT1 has done for defining the Ethernet port management information exchange for time sensitive communication (TSC) (new 3GPP TS 24.519 [4]), CT1 needs also to define such NAS protocol interaction for Edge configuration over EDGE-4 (new CT1 NAS specification). This is the major work under CT1 remit.
(2) Similar as what CT1 has done for Ethernet port management information exchange for TSC, CT1 needs to update the existing 5GSM procedure for conveying the Edge configuration information between the UE and the SMF, e.g., to add a new NAS container IE (for Edge configuration information ) in related 5GSM messages. Similarly, the UE can indicate its Edge computing capability in the 5GSM capability IE to the SMF. This is minor work under CT1 remit.
(3) Finally, for the description of the end-to-end message flows defined in stage 2, i.e., the NAS messages between the UE and the SMF, the service operations between the SMF and PCF and between the PCF and the ECS, in order to indicate a new IE in existing NAS messages or service operations. This is also minor work but under SA2 remit.
Observation 4:
The use of the NAS protocol for Edge configuration over EDGE-4 has no 5GS architecture impact as the existing architecture is kept unchanged.

Observation 5:
The major required work to define NAS protocol for Edge configuration over EDGE-4 is under CT1 remit while only a minor work is needed under SA2 remit.

2.3. Proposal
Considering the above discussion and observations, we would like to propose:
Proposal:
It is proposed that 3GPP CT1 defines the NAS protocol for Edge configuration information exchange between the UE and the ECS over the EDGE-4 reference point.
3
Conclusions

This paper shows that using the NAS protocol for Edge configuration over the EDGE-4 reference point can well implement all required stage 2 procedures and information flows defined in SA6 3GPP TS 23.558 [2] without bringing any change on the existing 5GS architecture due to it just leverages the existing NAS protocol between the UE and the TSN AF.
Based on the discussion, following observations are made:

Observation 1:
From 3GPP core-network perspective, the ECS can take the role of AF as shown in the 3GPP 5GS architecture.

Observation 2:
The existing NAS protocol work developed by CT1 between the UE and TSN AF can be leveraged as far as possible for Edge configuration information exchange between the UE and the ECS.

Observation 3:
The Edge configuration information exchange over NAS as shown in the figure 1 can well implement all required stage 2 procedures and information flows defined in SA6 3GPP TS 23.588.

Observation 4:
The use of the NAS protocol for Edge configuration over EDGE-4 has no 5GS architecture impact as the existing architecture is kept unchanged.

Observation 5:
The major required work to define NAS protocol for Edge configuration over EDGE-4 is under CT1 remit while only a minor work is needed under SA2 remit.

Based on above observations, below proposal is proposed:

Proposal:
It is proposed that 3GPP CT1 defines the NAS protocol for Edge configuration information exchange between the UE and the ECS over the EDGE-4 reference point.

With this proposal, a proposal for the reply to the SA6 LS is available in C1-210226.
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