3GPP TSG-SA5 Meeting #149 	S5-234160
Berlin, Germany, 22 - 26 May 2023

Source:	Ericsson, Deutsche Telekom	
Title:	pCR 28.836 Add alternatives and evaluation to 6.2.2
Document for:	Approval
Agenda Item:	6.7.3
1	Decision/action requested
In this box give a very clear / short /concise statement of what is wanted.
2	References
[1]	3GPP TS 28.312 Management and orchestration; Intent driven management services for mobile networks
[2]	3GPP TR 28.912 Study on enhanced intent driven management services for mobile networks v1.2.0
3	Rationale
The Study on intent-driven management for network slicing has documented use cases, requirements, solutions, and procedures. Use cases in the areas of both network slice life cycle management and network slice service assurance have been documented. While the network slice lifecycle management is responsibility of the producer the requirements are controlled by the consumer, the format of the requirements follow that of the intent expectation data types.  
In clause 6.2.2 a single alternative is described for the solution for expressing service requirements as intent expectations, there are however other alternatives that need to be included in the report to allow an evaluation to take place. 
The Editor’s Note “Whether the exact mapping between the ServiceProfile attributes and IntentExpectation components is to be standardization in FFS”. Has been addressed as the following sentence is added with each alternative “The attributes that are not mapped in any of the intent datatypes can be treated as extension where its mapping is implementation dependent.”
The alternatives and evaluation are proposed to be added to the report as per detailed proposal.
4	Detailed proposal
Start of changes.
[bookmark: _Toc103772264][bookmark: _Toc133484321]6.2		Solution for expressing service requirements as intent expectations.
[bookmark: _Toc103772265][bookmark: _Toc133484322]6.2.1	Description
In TS 28.541 [4], clause 6.3.3.1 the description says that the service profile represents the properties of the network slice related requirements and that these should be supported by a NetworkSlice instance in a 5G network. Based on the definition for service profile, it is obvious that service profile represent MnS consumer’s expectations for network slice, which is aligned with intent definition (expectations including requirements, goals and constraints given to a 3GPP system, without specifying how to achieve them). 
Following are some benefits to introduce the intent driven approach for network slice compared to existing slice solution:
 - 	Simplified approach, allows using one single unified solution (CRUD operation with intent NRM fragment) to support the wide variety of slice management functionalities which fulfilled by different solutions in the existing slicing management approach, including 
-	Network Slice provisioning allocation/deallocation functionality. In existing slicing management approach, this is implemented by (de-)allocateNSI operation defined in TS 28.531.
-	Network Slice modification, query functionality. In existing slicing management approach, this is implemented by CRUD operation with Network slicing NRM fragment defined in TS 28.532 and TS 28.541.
-	Network Slice SLS assurance functionality. In existing slicing management approach, this is implemented by CRUD operation with Assurance closed control loop NRM fragment defined in TS 28.532 and TS 28.536.
-	Network Slice Feasibility check. In existing slicing management approach, this is implemented by CRUD operation with feasibility check NRM fragment defined in TS 28.532 and TS 28.541.
-	Allows decoupling the lifecycle management of network slice requirements from the lifecycle management of the actual network slice. This enables MnS consumer to focus on expressing network slicing requirements (and obtain fulfilment information for those requirements), without knowing how to deal with the detailed management of a network slice. The latter is on MnS producer side.
Currently the ServiceProfile is modelled as a set of properties, while IntentExpectation is composed of expectationObject, expectationTargets and expectationContexts, so it is necessary to investigate each attribute in ServiceProfile to identify which attribute can be represented by which intent expectation components (including expectationObject, expectationTargets and expectationContexts). 
The following figure gives one example to illustrate how ServiceProfile can be represented by intent expectation components.

Figure 6.2.1.1 Example of how ServiceProfile will be represented by which intent expectation components
Following subclauses will give the detailed solution for how to model service profile as intent expectation and how to model slice subnet profiles for RAN and CN as intent expectations.
Editor’s Note: Whether the exact mapping between the ServiceProfile attributes and IntentExpectation components is to be standardization in FFS.
[bookmark: _Toc134117958]6.2.2	Alternative 1: Network slice and network slice subnet expectations
[bookmark: _Toc133484324][bookmark: _Toc134117959]6.2.2.1	Modelling service profile attributes as intent expectation for network slice
[bookmark: _Toc133484325][bookmark: _Toc134117960]6.2.2.1.1	ExpectationObject
[bookmark: MCCQCTEMPBM_00000168]Following are the specific allowed values when implemented the IntentExpectation for Network Slice Expectation.
Table 6.2.2.1.2.1-1
	Attribute
	Allowed Values

	ObjectType (CM)
	NetworkSlice

	objectInstance (CM)
	DN of the NetworkSlice



Following attributes in ServiceProfile can be modelled as ObjectContexts
TBD
[bookmark: _Toc133484326][bookmark: _Toc134117961]6.2.2.1.2	ExpectationTargets
Following attributes in ServiceProfile can be modelled as ExpectationTargets
TBD
[bookmark: _Toc133484327][bookmark: _Toc134117962]6.2.2.1.3	ExpectationContext
Following attributes in ServiceProfile can be modelled as ExpectationContext:
TBD
[bookmark: _Toc133484328][bookmark: _Toc134117963]6.2.2.2	Modelling RANSliceProfile attributes as intent expectation for RAN network slice subnet service delivering and assurance
The RadioServiceExpectation described in TR 28.912 [7] can be reused for expectations for RAN network slice subnet service delivering and assurance with some potential extensions. The detailed definition for RadioServiceExpectation see clause 5.1.2 in TS 28.912 [7]. The RAN network slice subnet service can be represented by the RadioService object in clause 5.1.2 in TS 28.912 [7]. 
[bookmark: _Toc133484329][bookmark: _Toc134117964]6.2.2.3	Modelling CNSliceProfile attributes as intent expectation for CN network slice subnet
TBD

6.2.2	Description of alternatives
[bookmark: _Toc133484323]6.2.2.1	Alternative 1: Network slice and network slice subnet expectations
6.2.2.1.1	Description
In this alternative an MnS consumer conveys an expectation and the MnS producer handles the expectation as follows:
- provision a Top NetworkSliceSubnet and assure its performance when consumer conveys a NetworkSlice expectation; 
- provision a RAN NetworkSliceSubnet and assure its performance when consumer conveys a RANSliceSubnet expectation;
- provision a CN NetworkSliceSubnet and assure its performance when consumer conveys a CNSliceSubnet expectation.
6.2.2.1.2	ExpectationObjects
Following are the specific allowed values when implementing the IntentExpectation for NetworkSlice, RANSliceSubnet or CNSliceSubnet Expectation.
Table 6.2.2.1.2.1-1 Expectation object allowed values
	Attribute
	Allowed Values

	ObjectType (CM)
	NetworkSlice, NetworkSliceSubnet 

	objectInstance (CM)
	DN of the NetworkSlice, NetworkSliceSubnet 



[bookmark: _Toc129185008]6.2.2.2	ExpectationTargets
Following attributes in ServiceProfile can be used as input for modelling ExpectationTargets, these attributes represent the capacity and performance requirements for the network slice.

6.2.2.1.4	ExpectationContexts
Following attributes in ServiceProfile can be used as input for modelling ExpectationContext, these attributes used to represent additional requirements for network slice (e.g., operational requirements)

6.2.2.1.5	Extensions
A vendor may map additional extensions in their implementation. 
6.2.2.2	Alternative 2: Communication service and RAN/CN service expectations
6.2.2.2.1	Description
In this alternative an MnS producer can handle the following:
- provision a communication service and assure its performance when consumer conveys a CommunicationService expectation; 
- provision a RadioService and assure its performance when consumer conveys a RadioService expectation;
- provision a CNService and assure its performance when consumer conveys a CNService expectation.
The RadioServiceExpectation described in TR 28.912 [7] can be reused for expectations for RAN network slice subnet service delivering and assurance with some potential extensions. The detailed definition for RadioServiceExpectation see clause 5.1.2 in TS 28.912 [7]. The RAN network slice subnet service can be represented by the RadioService object in clause 5.1.2 in TS 28.912 [7]. 
6.2.2.2.2	ExpectationObjects
Following are the specific allowed values when implementing the IntentExpectation for NetworkSlice, RANSliceSubnet or CNSliceSubnet Expectation.
Table 6.2.2.1.2.1-1 Expectation object allowed values
	Attribute
	Allowed Values

	ObjectType (CM)
	CommunicationService, RadioService, CNService

	objectInstance (CM)
	DN of the CommunicationService, RadioService, CNService



6.2.2.2.3	ExpectationTargets
Following attributes in ServiceProfile can be modelled as ExpectationTargets
FFS
6.2.2.2.4	ExpectationContexts
Following attributes in ServiceProfile can be modelled as ExpectationContexts
FFS
6.2.2.2.5	Extensions
A vendor may map additional extensions in their implementation. 
6.2.2.3	Alternative 3: Communication service expectation
6.2.2.3.1	Description
In this alternative an MnS producer can handle the following:
- provision a communication service and assure its performance when consumer conveys a CommunicationService expectation; 
6.2.2.3.2	ExpectationObjects
Following are the specific allowed values when implementing the IntentExpectation for CommunicationService, Expectation.
Table 6.2.2.1.2.1-1 Expectation object allowed values
	Attribute
	Allowed Values

	ObjectType (CM)
	CommunicationService

	objectInstance (CM)
	DN of the CommunicationService



6.2.2.3.3	ExpectationTargets
Following attributes in ServiceProfile can be modelled as ExpectationTargets
FFS
6.2.2.3.4	ExpectationContexts
Following attributes in ServiceProfile can be modelled as ExpectationContexts
FFS
6.2.2.3.5	Extensions
A vendor may map additional extensions in their implementation
6.2.2.4	Alternative 4: Network slice expectation 
6.2.2.4.1	Description
In this alternative the network slice expectation is modelled based on the requirements which are the same as those modelled in a ServiceProfile. The expectation object in this alternative can be a TopSliceSubnet or a RANSliceSubnet or a CNSliceSubnet. In this alternative an MnS producer can handle the following:
- provision a TopSliceSubnet and assure its performance when consumer conveys a TopSliceSubnet expectation; 
- provision a RANSliceSubnet and assure its performance when consumer conveys the RANSliceSubnet subset of a NetworkSlice expectation;
- provision a CNSliceSubnet and assure its performance when consumer conveys the CNSliceSubnet subset of a NetworkSlice expectation.
6.2.2.4.2	ExpectationObjects
Following are the specific allowed values when implementing the IntentExpectation for NetworkSlice.
Table 6.2.2.1.2.1-1 Expectation object allowed values
	Attribute
	Allowed Values

	ObjectType (CM)
	NetworkSlice

	objectInstance (CM)
	DN of the NetworkSlice



6.2.2.4.3	ExpectationTargets
Following attributes in ServiceProfile can be modelled as ExpectationTargets
FFS
6.2.2.4.4	ExpectationContexts
Following attributes in ServiceProfile can be modelled as ExpectationContexts
FFS
6.2.2.4.5	Extensions
A vendor may map additional extensions in their implementation. 

6.2.2.5	Alternative 5: Network slice subnet expectations
6.2.2.5.1	Description
In this alternative only the network slice subnet expectations are modelled, and the expectation object can be a RANSliceSubnet, or a CNSliceSubnet. The co-ordination of network slice information that applies to both RANSliceSubnet and CNSliceSubnet in this alternative is outside the scope of 3GPP and could be handled by TM Forum. In this alternative an MnS producer can handle the following:
- provision a RANSliceSubnet and assure its performance when consumer conveys the RANSliceSubnet expectation:
- provision a CNSliceSubnet and assure its performance when consumer conveys the CNSliceSubnet expectation.
6.2.2.5.2	ExpectationObjects
Following are the specific allowed values when implementing the IntentExpectation for RANSliceSubnet and CNSliceSubnet.
Table 6.2.2.1.2.1-1 Expectation object allowed values
	Attribute
	Allowed Values

	ObjectType (CM)
	NetworkSliceSubnet 

	objectInstance (CM)
	DN of the NetworkSliceSubnet




6.2.2.5.3	ExpectationTargets
Following attributes in ServiceProfile can be modelled as ExpectationTargets
FFS
6.2.2.5.4	ExpectationContexts
Following attributes in ServiceProfile can be modelled as ExpectationContexts
FFS
6.2.2.5.5	Extensions
A vendor may map additional extensions in their implementation. 

6.2.3	Evaluation of alternatives
6.2.3.1	Overview of alternatives
The alternatives described in 6.2.2 are evaluated based on what information elements must be specified or enhanced for a standards based solution. 
Table 6.2.3-1 Overview of identified new information needed for each alternative
	Alt.
	Expectation on 
	To be defined in TS 28.312 
	Examples of objects that may be allocated as result of an expectation (TS 28.541)

	1
	NetworkSlice 
RANSliceSubnet
CNSliceSubnet
	NetworkSliceExpectation 
RANSliceSubnetExpectation 
CNSliceSubnetExpectation 

ObjectType=NetworkSlice or
NetworkSliceSubnet
 
	NetworkSliceSubnet <<IOC>> with TopSliceSubnetProfile
NetworkSliceSubnet <<IOC>> with RANSliceSubnetProfile
NetworkSliceSubnet <<IOC>> with CNSliceSubnetProfile


	2
	CommunicationService
RadioService 
CNService 

	CommunicationServiceExpectation 
RadioServiceExpectation 
CNServiceExpectation 

ObjectType=CommunicationService or RadioService or CNService
	NetworkSliceSubnet <<IOC>> with TopSliceSubnetProfile
NetworkSliceSubnet <<IOC>> with RANSliceSubnetProfile
NetworkSliceSubnet <<IOC>> with CNSliceSubnetProfile


	3
	CommunicationService

	CommunicationServiceExpectation

ObjectType= CommunicationService

	NetworkSliceSubnet <<IOC>> with TopSliceSubnetProfile
NetworkSliceSubnet <<IOC>> with RANSliceSubnetProfile
NetworkSliceSubnet <<IOC>> with CNSliceSubnetProfile


	4
	NetworkSlice
	NetworkSliceExpectation 

ObjectType=NetworkSlice

	NetworkSliceSubnet <<IOC>> with TopSliceSubnetProfile
NetworkSliceSubnet <<IOC>> with RANSliceSubnetProfile
NetworkSliceSubnet <<IOC>> with CNSliceSubnetProfile


	5
	RANSliceSubnet
CNSliceSubnet
	RANSliceSubnetExpectation 
CNSliceSubnetExpectation 

ObjectType=NetworkSliceSubnet

	NetworkSliceSubnet <<IOC>> with RANSliceSubnetProfile
NetworkSliceSubnet <<IOC>> with CNSliceSubnetProfile


	NOTE 1: Information imported from TS 28.541 is specified and only needs to be referenced to from TS 28.312.
NOTE 2: Expectation on Radio Service is described in [7] similarly, a consumer may have expectations on 5GC services which for this report is called CNService.



6.2.3.2	Evaluation
Alternative 1: Requires specification of three new dataTypes; NetworkSliceExpectation, RadioServiceExpectation and CNServiceExpectation.
Alternative 2: Requires specification three new dataTypes CommunicationServiceExpectation, RadioServiceExpectation and CNServiceExpectation. The generic study for enhancements to IDMS [7] also identified that the RadioServiceExpectation and CNServiceExpectation are not defined. 
Alternative 3: Requires specification of new dataType for CommunicationServiceExpectation. The CommunicationService is a good abstraction level for a network slicing solution as it expresses what the network slice is used for. The MnS producer logic determines what objects may be allocated to fulfil the expectation.
Alternative 4: Requires specification of new dataType for NetworkSliceExpectation. The abstraction level for network slice expectation is limited to network slicing while communication service provides the next level of abstraction and may be more generic and better understood by an MnS consumer.   
Alternative 5:  Requires specification of two new dataTypes one for RANSliceSubnetExpectation and one for CNSliceSubnetExpectation. The disadvantage is that there is no network slice expectation definition in 3GPP specification making the solution incomplete. No abstraction needed which means less logic is needed in intent driven management producer. 
6.2.4	Examples
This clause gives some examples of the alternatives described in 6.2.2 using the intent object model defined in figure 6.2.4-1 which can be found in TS 28.312, see reference [1].


Figure 6.2.4-1 Intent object model, TS 28.312 [1] 

Following the modelling used for Intent expectation a few examples are shown using the object classes and attributes  that have been defined for network slicing.
In all the given examples the name of the expectation is defined by the user, there is no standardized way of identifying what the intent is about or how it relates to the actual network without additional documentation.
Alternative 1, example 
Operator specifies an intent expectation and names it “NetworkSliceExpectation”. An instance of the dataType IntentExpectation could look as follows:
	NetworkSliceExpectation

	user assigned name

	networkSlice.coverageAreaTAList
networkSlice.nROperatingBands networkSlice.plmnIdInfoList
networkSlice.sST

	expectation object with object contexts

	dLLatency.condition.range
uLLatency.condition.range
dLThptPerUE.condition.range
uLThptPerUE.condition.range

	expectation target with target contexts

	maxNumberofUEs
maxDLDataVolume
maxULDataVolume
maxNumberofPDUSessions
dLMaxPktSize
uLMaxPktSize

	expectation contexts (in this example the dimensioning information is the expectation context)



Operator specifies an intent expectation and names it “RANSliceSubnetExpectation”. An instance of the dataType IntentExpectation could look as follows:

	SliceSubnetExpectation

	user assigned name

	networkSliceSubnet.coverageAreaTAList
networkSliceSubnet.nROperatingBands
networkSliceSubnet.plmnInfoList

	expectation object with object contexts

	dLLatency.condition.range
uLLatency.condition.range
dLThptPerUE.condition.range
uLThptPerUE.condition.range

	expectation target with target contexts

	maxNumberofUEs
dLMaxPktSize
uLMaxPktSize

	expectation contexts (in this example the dimensioning information is the expectation context)



Alternative 2 example 
Operator specifies an intent expectation and names it “CommunicationServiceExpectation”. An instance of the dataType IntentExpectation could look as follows:
	CommunicationServiceExpectation

	user assigned name

	communicationService.coverageAreaTAList
communicationService.nROperatingBands communicationService.plmnIdInfoList
communicationService.sST

	expectation object with object contexts

	dLLatency.condition.range
uLLatency.condition.range
dLThptPerUE.condition.range
uLThptPerUE.condition.range

	expectation target with target contexts

	maxNumberofUEs
maxDLDataVolume
maxULDataVolume
maxNumberofPDUSessions
dLMaxPktSize
uLMaxPktSize

	expectation contexts (in this example the dimensioning information is the expectation context)



Operator specifies an intent expectation and names it “RadioServiceExpectation”. An instance of the dataType IntentExpectation could look as follows:
	RadioServiceExpectation

	user assigned name

	radioService.coverageAreaTAList
radioService.nROperatingBands
radioService.plmnInfoList

	expectation object with object contexts

	dLLatency.condition.range
uLLatency.condition.range
dLThptPerUE.condition.range
uLThptPerUE.condition.range

	expectation target with target contexts

	maxNumberofUEs
dLMaxPktSize
uLMaxPktSize

	expectation contexts (in this example the dimensioning information is the expectation context)



Operator specifies an intent expectation and names it “CNServiceExpectation”. An instance of the dataType IntentExpectation could look as follows:
	CNServiceExpectation

	user assigned name

	cNService.coverageAreaTAList
cNService.plmnInfoList

	expectation object with object contexts

	dLLatency.condition.range
uLLatency.condition.range
dLThptPerUE.condition.range
uLThptPerUE.condition.range

	expectation target with target contexts

	maxNumberofUEs
maxNumberofPDUSessions
dLMaxPktSize
uLMaxPktSize

	expectation contexts (in this example the dimensioning information is the expectation context)



Alternative 3 example 
Operator specifies an intent expectation and names it “CommunicationServiceExpectation”. An instance of the dataType IntentExpectation could look as follows:
	CommunicationServiceExpectation

	user assigned name

	communicationService.coverageAreaTAList
communicationService.nROperatingBands communicationService.plmnIdInfoList
communicationService.sST

	expectation object with object contexts

	dLLatency.condition.range
uLLatency.condition.range
dLThptPerUE.condition.range
uLThptPerUE.condition.range

	expectation target with target contexts

	maxNumberofUEs
maxDLDataVolume
maxULDataVolume
maxNumberofPDUSessions
dLMaxPktSize
uLMaxPktSize

	expectation contexts (in this example the dimensioning information is the expectation context)



Alternative 4, example 
Operator specifies an intent expectation and names it “NetworkSliceExpectation”. An instance of the dataType IntentExpectation could look as follows:
	NetworkSliceExpectation

	user assigned name

	networkSlice.coverageAreaTAList
networkSlice.radioSpectrum
networkSlice.plmnInfoList

	expectation object with object contexts

	dLLatency.condition.range
uLLatency.condition.range
dLThptPerUE.condition.range
uLThptPerUE.condition.range

	expectation target with target contexts

	maxNumberofUEs
maxDLDataVolume
maxULDataVolume
maxNumberofPDUSessions
dLMaxPktSize
uLMaxPktSize

	expectation contexts (in this example the dimensioning information is the expectation context)



Alternative 5, example 
Operator specifies an intent expectation and names it “RANSliceSubnetExpectation”. An instance of the dataType IntentExpectation could look as follows:
	RANSliceSubnetExpectation

	user assigned name

	networkSliceSubnet.coverageAreaTAList
networkSliceSubnet.nROperatingBands
networkSliceSubnet.plmnInfoList

	expectation object with object contexts

	dLLatency.condition.range
uLLatency.condition.range
dLThptPerUE.condition.range
uLThptPerUE.condition.range

	expectation target with target contexts

	maxNumberofUEs
dLMaxPktSize
uLMaxPktSize

	expectation contexts (in this example the dimensioning information is the expectation context)



Operator specifies an intent expectation and names it “CNSliceSubnetExpectation”. An instance of the dataType IntentExpectation could look as follows:
	CNSliceSubnetExpectation

	user assigned name

	networkSliceSubnet.coverageAreaTAList
networkSliceSubnet.plmnInfoList

	expectation object with object contexts

	dLLatency.condition.range
uLLatency.condition.range
dLThptPerUE.condition.range
uLThptPerUE.condition.range

	expectation target with target contexts

	maxNumberofUEs
maxNumberofPDUSessions
dLMaxPktSize
uLMaxPktSize

	expectation contexts (in this example the dimensioning information is the expectation context)




End of changes.
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