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1
Decision/action requested

The group is asked to approve the proposal
2
References

[1]
3GPP TR 28.811 v0.5.0: “Management and orchestration; Network Slice Management Enhancement”

3
Rationale

TR 28.811 contains the editor’s note “Details of how to model an external constituent in NOP-A management system is for further study”. This contribution aims to address this open issue.

TS 28.530 defines (clause 4.1.6) the concept of “Network Slice as a Service” (NSaaS) as follows

Network Slice as a Service (NSaaS) can be offered by a CSP to its CSC in the form of a service. This service allows CSC to use the network slice as the end user or optionally allows CSC to manage the network slice as manager via management interface exposed by the CSP.
TS 28.530 also defines requirements (REQ-3GPPMS-CON-30 to 32) on how management capabilities should be exposed for network slice management.

However, there is no description of how the exposed management capabilities should be consumed. The network resource model does not include a representation of an external network slice.

The end result is that 3GPP specifications describe how NSaaS management capabilities should be exposed to consumers, but there is no description of how these management capabilities should be consumed.

4
Detailed proposal

This contribution proposes to make the following changes in [1].

	1st change


5.x
Use case – Consumption of Network Slice as a Service

5.x.1
Introduction

From the prespective of the Network Slice Consumer (NSC), the following is a typical lifecycle of Network Slice as a Service (NSaaS).

· NSC submits a request for a network slice, including a service profile.

· NSP responds with details of the allocated network slice.

· Optionally, the NSP may send information on fault conditions related to the network slice.

· Optionally, the NSP may send measurements related to the network slice.

· NSC submits a request to deallocate the network slice.

· NSP responds with result of network slice deallocation.

5.x.2
Issue and gaps

Figure 5.x.2-1 shows a scenario where Company-NA wishes to consume NSaaS from Company-NB and build a relation from networkSlice-A in Company-NA Management System to Company-NB Network Management System (via Company-NB Service Ordering). Refer to clause 7.2 for more details on the types of relations which may be applicable.
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Figure 5.x.2-1 Scenario of NSaaS consumption

However, in this case, the Company-NA Management System does not have any representation of the relation to the consumed networkSlice-B. To represent the management view of the consumed service, Company-NA Management System needs an object to represent

· The identity of the consumed service
· The status of the consumed service
· The applicable requirements for the consumed service
	2nd change


7.2.4 Alternative 4: solution based on - support network slice subnet as a service

This clause describes how 3GPP management capabilities may be used to allow Company-NA to manage a network slice subnet service which is provided by Company-NB.

When receiving request for RAN coverage service, Company-NB BSS can issue a corresponding allocateNssi request to its own 3GPP management system with SliceProfile for RAN based on based on parameters received from Company-NA, also taking into account any existing agreements. The pLMNInfoList of the SliceProfile will capture PLMN ID of NOP-A as well as S-NSSAI within that PLMN selected by Company-NA/NOP-A. If successful, relevant and needed identifiers associated with the provided service are returned to Company-NA. Company-NA/NOP-A can then include this information as part of network slice representation in its own management system. This high-level ordering and provisioning procedure is illustrated in figure 7.2.4-1.


	3rd change


7.x
Possible solutions for consumption of Network Slice as a Service
7.x.1
Alternative 1: solution based on the existing NetworkSlice IOC

This alternative proposes to use an existing NetworkSlice IOC to represent the consumed NSaaS.
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Figure 7.x.1-1 Alt 1 Modeling of NSaaS consumption

However, the current definition of NetworkSlice definition includes a mandatory reference to a NetworkSliceSubnet IOC, which is intended to represent the resource view of the network slice. In this case, the NSC may not be allowed to have any knowledge of the NSP resources, therefore the reference to a NetworkSliceSubnet IOC is invalid. A possible solution is to make optional the reference to a NetworkSliceSubnet IOC.

This proposed solution may cause confusion because the same IOC is used to represent a network slice which is managed by the 3GPP Management System and also to represent a network slice which is managed by an external 3GPP Management System. In these two cases, the allowed management actions on the IOC are very different.
7.x.2
Alternative 2: solution based on new ExternalNetworkSlice IOC

This alternative proposes to create a new ExternalNetworkSlice IOC to represent the consumed NSaaS. This is similar in style to the ExternalxxxFunction IOCs and ExternalxxxCell IOCs in 28.541 [x] which are used to represent network functions and cells that are managed by another party.
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Figure 7.x.2-1 Alt 2 Modeling of NSaaS consumption

This proposed solution has the advantage that it clearly separates the representation of a network slice which is managed by the 3GPP Management System from the representation of a network slice which is managed by an external 3GPP Management System.
7.y
Possible solutions for consumption of Network Slice Subnet as a Service
7.y.1
Alternative 1: solution based on the existing NetworkSlice IOC

If it is deemed appropriate to introduce a new concept of Network Slice Subnet as a Service, this alternative proposes to use an existing NetworkSliceSubnet IOC to represent the consumed NSSaaS.
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Figure 7.y.1-1 Alt 1 Modeling of NSSaaS consumption

This proposed solution may cause confusion because the same IOC is used to represent a network slice subnet which is managed by the 3GPP Management System and also to represent a network slice subnet which is managed by an external 3GPP Management System. In these two cases, the allowed management actions on the IOC are very different.
7.y.2
Alternative 2: solution based on new ExternalNetworkSliceSubnet IOC

If it is deemed appropriate to introduce a new concept of Network Slice Subnet as a Service, this alternative proposes to create a new ExternalNetworkSliceSubnet IOC to represent the consumed NSSaaS. This is similar in style to the ExternalxxxFunction IOCs and ExternalxxxCell IOCs in 28.541 [x] which are used to represent network functions and cells that are managed by another party.
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Figure 7.y.2-1 Alt 2 Modeling of NSSaaS consumption

This proposed solution has the advantage that it clearly separates the representation of a network slice subnet which is managed by the 3GPP Management System from the representation of a network slice subnet which is managed by an external 3GPP Management System.
	4th change


8
Conclusions and recommendations

8.1 
Conclusions

The following issues are identified in this study

· Depending on agreements between Network Operators, one Network Operator may expose management capabilities to the other Network Operator. This issue is in the scope of Work Item FS_NSCE.

· The NetworkSlice IOC defined in 28.541 [2] should be updated to support outbound/inbound roaming.

· The Network Resource Model defined in 28.541 [2] should be updated to support granular isolation requirements on the network slice.

· The Network Resource Model defined in 28.541 [2] should be updated to support grouping of network slices with same isolation requirements and security level.

· NRM for Edge Configuration Server should include S-NSSAI for the edge application service. This issue is in the scope of Work Item FS_Eedge_Mgt.
· The NetworkSlice IOC defined in 28.541 [2] should be updated to support service level edge protection requirements.

· The NetworkSlice IOC defined in 28.541 [2] should be updated to support Network Slice Specific Authentication and Authorization (NSSAA) requirements.
· A new IOC may be needed in 28.541 [2] to model an external network slice.
· A new IOC may be needed in 28.541 [2] to model an external network slice subnet.
8.2 
Recommendations

The improvements to the Network Resource Model (as described in clause 7) are not currently in the scope of any existing Work Item. It is proposed that the scope of existing Work Item adNRM should be extended to add the following issues

· Network slice support for outbound/inbound roaming

· Improved isolation for a network slice

· Grouping of network slices
· Support for service level edge protection requirements

· Support for Network Slice Specific Authentication and Authorization (NSSAA) requirements

A new Work Item may be needed to describe a standard method to consume NSaaS. The following items should be considered

· Possible improvements to use case descriptions for Network Slice as a Service.
· New requirements for consumption of Network Slice as a Service.
· Enhancements to network resource model to support consumption of Network Slice as a Service.
	End of changes
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