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* * * First Change * * * *


X
Edge service reliability support
X.1
General
By adopting the NF set and NF service set approach, as specified in clause 5.21.3 of 3GPP TS 23.501 [2], edge server set and edge service set enable edge service producers in the data network (e.g. EES/ECS) to provide reliable services to the edge service consumers (e.g. EAS, EEC).
Equivalent edge servers may be grouped into edge server sets, e.g. several EES instances are grouped into an EES set. Edge servers within an edge server set are interchangeable because they share the same context data, and may be deployed in different locations, e.g. different data centres. An edge server (e.g. EES) is composed of one or multiple edge services. Within an edge server, an edge service may have multiple instances. These multiple edge service instances can be grouped into edge service set if they are interchangeable with each other because they share the same context data.

Editor's note:
How equivalent EESs are determined (e.g. based on KPIs, service area) to group into an EES set (e.g. by O&M or other means) is FFS.
UE is not required to host multiple instances of the same EEC, but the EEC is able to perform service re-selection due to ECS/EES service failure.
X.2
Procedures

X.2.1
Service binding
For service binding, it can be used by edge service producer and consumer to indicate a particular context (e.g. EEC context, EDGE-3 subscription context) that is bound to an edge service instance, edge server instance, edge service set or edge server set. The basic principle for binding is to exchange binding information between consumer and producer so that they know how to connect to alternative in case of service failure depending on level of binding (e.g. edge server set level, edge service set level).
For subscribe-notify type of interaction, the binding is needed between the edge service consumer and edge service producer. Figure X.2.1-1 is an example with EDGE-3 API Eees_UELocation with Subscribe service operation to depict the binding mechanism.
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Figure X.2.1-1: service binding in UE location API, subscribe operation
To create a binding for UE location notification, in step 1, the UE location subscribe request may include a Binding Indication 1 referring to EAS service instance, EAS service set, EAS instance or EAS set and additionally includes a service name of the EAS as specified in Table 6.3.1.0-1 of TS 23.501 [2]. The EAS service set ID, EAS service instance ID and service name relate to the service of EAS that will handle the notification. The EES selects the target for the related notifications using the notification endpoint received in the subscription request. If the notification endpoint included in the subscription is not reachable, the Binding Indication received is used to discover an alternative notification endpoint, as specified in Table 6.3.1.0-1 of TS 23.501 [2].

NOTE 1:
SCP related description in 3GPP TS 23.501 [2] is out of the scope of current specification and therefore is not applicable for EDGEAPP. The routing binding indication described in 3GPP TS 23.501 [2] is not applicable for EDGEAPP, consequently.

If the Binding Indication for Notifications needs to be updated, the EAS may initiate a location subscription update request (step 8) to the NF service producer with an updated Binding Indication 1 or may include the updated Binding Indication 1 in the acknowledgment of a Notification.

Binding for the subscription resource at the EES can also be created. In step 4, the UE location subscribe response message may contain a Binding Indication 2 referring to EES service instance, EES instance or EES Set. The EAS selects the target for the related request to the EES, such as the request to update the subscription shown in step 8 of Figure X.2.1-1, using the received Binding Indication 2 as specified in Table 6.3.1.0-1 of TS 23.501 [2].

If the Binding Indication for subscription needs to be updated, the EES may provide an updated binding indication 2 in a notification request (step 6) to the EAS or in the response (step 10) to a subsequent location subscription update request from the EAS.

For request-response type of interaction, as another example to provide reliable service, the EES registration procedure includes binding indication sent by the ECS. The EES uses the binding indication in the EES registration response to select the target for subsequent interaction (e.g. EES registration update request). The ECS may update the binding in EES registration update response. 

NOTE 2:
For stateless request-response (e.g. Eees_UELocation_Get operation), there is no need to include binding information in response message.
NOTE 3:
EEC does not need to provide binding indication as UE is not required to host multiple instances of the same EEC.
All applicable EDGEAPP procedures follow above principle for adapatation with edge service set and edge server set.
X.2.2
Server binding update

In case when ECSP has decided to gracefully shutdown the edge service producer in the data network (e.g. EES) due to maintenance or any other reason, the edge service producer, may inform its edge service consumers (e.g. EEC, EAS) about the server instance unavailability via binding update as specified in clause 6.5.3.3 of 3GPP TS 29.500 [29500]. The consumer (e.g. EEC, EAS) re-selects another server instance within the same edge server set for subsequent communication. 

A server (e.g. EES/ECS/EAS) can be taken out of service as follows:
a)
the server instance pushes all related context to the selected alternate server instance (e.g. EEC context relocation for EES); and

b)
notifies all its consumers (which are subscribed for binding update notification).
NOTE:
Context push between EASs is out of the scope of 3GPP.
Editor's note:
Context push between ECSs is FFS.
The consumer may also detect the server unavailability by itself (e.g. request is not responded) that the server instance is not available anymore, another available server instance within the same EES set is selected by the consumer.
Editor's note:
Whether consumers need to have a dedicated subscription or existing service subscription can be re-used is FFS.
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