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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References

[1]
3GPP TR 28.811 v 0.2.0 : "Management and orchestration; Network Slice Management Enhancement"
[2]
3GPP TR 28.805 v.16.1.0: “Telecommunication management; Study on management aspects of communication services”
3
Rationale
The ETSI ZSM Reference Architecture defines (e.g. in section 6.5.5 of ETSI GS ZSM 002) the need to manage the life cycle of the provided services, including all phases from instantiation, through modification to termination. It also explicitly specifies the need for a feasibility check service. These requirements apply no matter if network slices are used or whether they are dedicated or shared.
The current 3GPP SA5 specifications are nor perceived to fully support the needed capabilities. This pCR proposes new concepts and use cases, that when turned into specifications would fill the existing gaps.

To the concept named “Service state and life cycle model” there are eight associated use cases proposed to be included in this study, they are:

· Assign service to NSI
· Assess feasibility for a service
· Reserve resources for a service
· Activate a service
· Modification of a service
· Assess feasibility, reserve resources and activate a service modification
· Remove a service
· Combined procedures for multiple services
4
Detailed proposal
To update clause 2, add concept to clause 4, and use cases (scenarios) into clause 5 of TR 28.811 v0.2.0.
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-
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3GPP TS 28.531 v16.7.0: "Management and orchestration; Provisioning"
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3GPP TR 28.805 v16.1.0: “Telecommunication management; Study on management aspects of communication services”
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4.X 
Service state and life cycle model

Subclause 4.3 in TS 28.530 [4] describes a life cycle model for network slices. It implies that a network slice can be in different states during its life-cycle. However, such states are not explicitly defined.

At the same time, procedures and operations are highly centered around the (communication) services that the consumer wants to be supported through the network slices, where the SLS is expressed through exchange of Service Profiles. However, a life cycle model for the services themselves is missing.

The consumer needs a visibility of the state of a service and even an explicit control of how to progress through the life cycle states for the service, though the service state transitions need to be managed on the producer side. These capabilities are crucial to enable key use cases (described below) and are also crucial in order to align and interwork with common industry practices for management of services such as the TMF framework (TMF641).

The life cycle/state model for services and associated NSIs and NSSIs must be developed as part of the specification work. As a reference model for the use cases, the following tentative states are proposed:

· Feasibility_Checked. The system has checked whether it is possible to support the services, i.e. whether the request is valid/reasonable, whether resources and coverage are available, whether it is possible to either allocate an existing slice or to create a new slice to support the service. No resources are yet allocated/reserved.

· Reserved. The system has allocated the necessary resources for the service. This could either be that an existing slice is allocated to be used for the service or that a new slice is created. A new slice created will at this point have resources allocated (e.g. in RAN), and network functions instantiated as necessary. The slice is however not yet provisioned to accept the service, e.g. the S-NSSAI for the service is not yet provisioned in the network.
· Active. The system has activated the service, e.g. by provisioning the supporting the supporting slice to support the S-NSSAI associated with the service.

· Inactive. The system has deactivated the service e.g. by removing the S-NSSAI from the supporting slice. This state is highly similar to the Reserved state

· Terminated. The system has de-allocated any resources associated with the service.
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Figure 4.x.1:
Service state reference model

It is also important to note that any modification of the service (modifying SLS/Service profile) needs to undergo similar state transitions.

The services have a life cycle/state of their own, distinct from the life cycle of the slices and slice subnets. As a special case though when a service has a dedicated network slice, they essentially become one and the same. To support the life cycle management use cases, network slices and network slice subnets must also have life cycle states (not to confuse with operational or administrative states). They are assumed to be the same as used for the services, to simplifying the mapping.

It shall be noted that some of these needs are described in TR 28.805 [x]. These have however not been turned into normative specifications. Furthermore, 28.805 [x] focuses on the “CSMF” layer, while the use cases in this report rather focuses on how the services needs to be managed and visible down through the “NSMF/NSSMF” layers.
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5.X
Use cases for life cycle management of services

The existing procedures and operations should be enhanced to reflect the service state modelling to improve clarity and consistency, and/or new procedures and operations added. 

The use cases are explained through pictures, all using the following legend: Rectangular boxes represents network slices (NSIs). Ellipses within these represents life cycle state of the network slice(s). Life cycle state of the service is shown separately, also with ellipses. Solid lines with arrows represent state transitions, while those with dotted lines represents triggering of state transitions.  
5.X.1 Assign service to NSI

For the case where an NSI is shared/reused, the state model essentially looks as follows:
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Figure 5.x.1.1:
 Assign service to existing NSI

The slice is already in active state, but as the service gets activated the slice gets re-provisioned.

If a new NSI is created however, the state model looks quite different:
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Figure 5.x.1.2:
 Assign service to new NSI

Here, the state of NSI essentially follows the service state as it is being created for the service (although it can be shared at later time).
The procedures should be updated to reflect this, and operations needs to be updated to support it.
5.X.2
Assess feasibility for a service

A common scenario of services provided e.g. to enterprise is to be able to perform a feasibility check as a preparatory step, e.g. before the actual order is placed. This is e.g. expressed in the commonly used TMF model and ordering services (TMF641). As no actual order has yet been placed, no actual reservations are made, but the system needs to check whether such would be reasonable/feasible.

TS 28.531 [3] contains procedures for feasibility checks and reservations, but with some notable gaps:

· No distinction is made between feasibility checks and reservation, which is necessary to support the use case where no reservation is made.

· The procedure is erroneously focusing on “feasibility of NSI”. The consumers interest is to deploy a service, expressed by Service Profile/SLS, so the feasibility check should rather be tied to the service.

· There are no means to actually trigger this kind of operations. The procedure does e.g. mention the use of allocateNsi, but this operation provides no means of actually allocating an NSI for service without bringing that service all the way into active state.

· The procedure needs to behave differently depending on whether the slice is shared or dedicated, which is not reflected.

To fully support this use case, the following is needed:

· A means to trigger a separate feasibility check, either through a new operation or as an extension of the allocateNsi operation (through parameters)

· Updated/new procedure to support such feasibility check.

· New means to trigger the feasibility at lower levels (NSSMS_Provider). Current operations, such as allocateNssi, does not support this.

The state transitioning for the shared vs. dedicated case looks as follows:

[image: image4.png]Service state

[dent/}‘y\\\
viable NST™,

Existing NSIs

Active (already used
by other service)





Figure 5.x.2.1:
Assess feasibility of new service in existing NSI
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Figure 5.x.2.2:
Assess feasibility of new service in new NSI
5.X.3
Reserve resources for a service

A similarly common model is to reserve resources for a service, without activating it. There may be business reasons for this, e.g. the commercial agreement is not active yet (customer not paying for service), but the CSP wants to take precautions that the resources are actually available.

The limitations of current specs are essentially the same as for feasibility checks, and the needed new capabilities are also similar.
5.X.4
Activate a service

In case that a service exists in state “Feasibility Checked” or “Reserved” there must be a means to trigger the transition to “Active”. A new operation or modification of existing one is needed to support this.

The state transition for the shared and dedicated cases looks as follows.
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Figure 5.x.4.1:
Activation of a service in existing NSI
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Figure 5.x.4.2:
Activation of a service in new NSI

5.X.5
Modification of a service

The SLS/Service Profile for a service cannot be assumed constant. The customer can opt to extend the service through a new order (e.g. extend from 10Mbps service to 20Mbps).

TS 28.531 [3] only vaguely describes modification, with some notable gaps:

· It focuses on modification of NSI, while the actual consumer interest lies in the modification of a service.

· Changing the SLS (ServiceProfile) may in fact mean that the previously allocated NSI is no longer a suitable host for the service, i.e. a “re-allocation” is required.

· No clear distinction/visibility of the shared vs. dedicated cases.

· Unclear how this procedure is to be triggered, only vague references to “modifyMOI”

· No description of how modification cascades down to NSSMS_Provider level.

· No control or visibility of states and related transitions.

To support this use case the following is needed:

· An operation through which the consumer can request the modification of a service, by referring to the existing service and providing an updated Service Profile describing the new SLS requirements.

· New procedures describing the process of modification, taking the difference between sharing and dedicated into account and describing the necessary interaction with NSS_MS_Provider.
· New supporting operations to perform modification towards the NSS_MS_provider (i.e. updated SliceProfile).
· Visibility of the state of the service and related state transitions as part of the modification, e.g. a feasibility check and resource reservation may be required before provisioning the modification.

For the case where the same NSI can be reused and modified, the state modelling is fairly straight forward:
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Figure 5.x.5.1:
Modification of a service in an existing NSI

Reuse of same NSI can however not always be assumed, in particular when it is shared with other services. If the modification of the service requires re-allocation of resources for the NSI, this will also impact services sharing the NSI. In this case, it might be necessary to create a new slice, which would translate into the following state model:
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Figure 5.x.5.2:
Modification of a service requiring a re-allocation of a (potentially shared) NSI
5.X.6
Assess feasibility, reserve resources and activate a service modification

Similarly, as for the initial service ordering there can be motivation (For business reasons) to perform feasibility checks/reservation as a pre-step before doing the actual modification.

This implies that the following would be needed:

· Operation to trigger just feasibility check/reservation for the modification, i.e. prepare for the modification without actually activating it.

· Operation to trigger activation of a modification previously prepared.

· Supporting operations at NSS_MS_Provider level.

· New procedures.
5.X.7
Remove a service 

Removal of a service from an NSI, including removal of the complete NSI, is captured by the deallocate operation. However, the relation to service states is not defined. Thus, the following additions should be considered.

· Updated operations and procedures addressing any dependency on current and target service state when removing a service. 
5.X.8
Combined procedures for multiple services

Current procedures and operations to a large part mange service independently. As a customer (e.g. Enterprise) can consume multiple services from the same CSP, this brings additional needs, e.g.;

· A feasibility check for a set of services, with the possibly to set policies for how these are allocated to slices (must share, may share between themselves but not with each other, must be dedicated). 

· Similar group operations for reservation.

· Similar group operations for activation.

· Similar group operations for modifications.

· This will impact procedures as well as operations.

· Ability to add new service that similarly gets co-deployed considering such policies.
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