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Abstract: This contribution proposes discussion on NWDAF discovery per specific logical function.
1. Introduction
Based on the conclusion in TR 23.700-91, the logical function in NWDAF is decomposed into Model Training logical function, Analytics logical function, Data Collection Coordination logical function, Data Repository logical function, etc. These logical functions can be partially or fully supported by an NWDAF.
Therefore, an Analytics ID supported by an NWDAF may indicates the capability of the following services:
-	Nnwdaf_AnalyticsSubscription or Nnwdaf_AnalyticsInfo (has been defined in Rel-16)
-	Nnwdaf_MLModelProvisioning or Nnwdaf_MLModelInfo (will be defined in Rel-17)
-	Nnwdaf_DataRepository (will be defined in Rel-17)
-	Nnwdaf_DataCollectionCoordination (will be defined in Rel-17)
-	etc.
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Figure 1: NWDAF discovery per specific logical function
While an NWDAF offering multiple services does not necessary to support the same Analytics ID for all these services. For example, NWDAF 3 in the Figure 1 supports Analytics ID 2 for AnalyticsSubscription/Info services and Analytics ID 1 for MLModelProvision/Info as well as DataRepository services. 
Observation1: A NWDAF instance may provide services supporting different Analytics ID(s). 
However, as defined in clause 6.2.6.2 of TS 23.501, there is no any binding relationship between the Analytics ID and the Nnwdaf service in the NWDAF profile, so it is not possible to distinguish the Analytics IDs supported by each service provided by this NWDAF. 
For example, the NWDAF profile for the NWDAFs in the Figure 1 is shown in Table 1-1. When a NWDAF service consumer (e.g. PCF) requests an NWDAF which should support the Nnwdaf_AnalyticsSubscription service for Analytics ID 1, then the NRF will feedback both the NWDAF 1 and NWDAF 3. Obviously, the NWDAF 3 is not suitable because it does not support the Nnwdaf_AnalyticsSubscription service.
Table 1-1: NWDAF profile in NRF (Not exhaustive list)
	NWDAF 1

	  > nfServices

	    >> Nnwdaf_AnalyticsSubscription

	    >> Nnwdaf_AnalyticsInfo

	  > nwdafInfo

	    >> Analytics ID 1

	NWDAF 2

	  > nfServices

	    >> Nnwdaf_MLModelProvision

	    >> Nnwdaf_MLModelInfo

	    >> Nnwdaf_DataRepository

	  > nwdafInfo

	    >> Analytics ID 2

	NWDAF 3

	  > nfServices

	    >> Nnwdaf_AnalyticsSubscription

	    >> Nnwdaf_AnalyticsInfo

	    >> Nnwdaf_MLModelProvision

	    >> Nnwdaf_MLModelInfo

	    >> Nnwdaf_DataRepository

	  > nwdafInfo

	    >> Analytics ID 1

	    >> Analytics ID 2



Observation2: The current NWDAF profile does not allow for the differentiation of the Analytics ID per NWDAF service. Proposal 1: NWDAF profile shall include the binding relationship between the Analtyics ID and Nnwdaf service. 
2. Discussion
To solve the problem, three NWDAF profile options are proposed to indicate the binding relationship between the Analytics ID and the Nnwdaf service as follows.
Option 1. Set Nnwdaf service name as a parameter of Analytics ID.
Table 2-1: Updated NWDAF profile in NRF (Option 1)
	NWDAF 1

	  > nwdafInfo

	    >> Analytics ID 1

	      >>> Nnwdaf_AnalyticsSubscription

	      >>> Nnwdaf_AnalyticsInfo

	NWDAF 2

	  > nwdafInfo

	    >> Analytics ID 2

	      >>> Nnwdaf_MLModelProvision

	      >>> Nnwdaf_MLModelInfo

	      >>> Nnwdaf_DataRepository

	NWDAF 3

	  > nwdafInfo

	    >> Analytics ID 1

	      >>> Nnwdaf_MLModelProvision

	      >>> Nnwdaf_MLModelInfo

	      >>> Nnwdaf_DataRepository

	    >> Analytics ID 2

	      >>> Nnwdaf_AnalyticsSubscription

	      >>> Nnwdaf_AnalyticsInfo



Option 2. Set Analytics ID as a parameter of Nnwdaf service.
Table 2-2: Updated NWDAF profile in NRF (Option 2)
	NWDAF 1

	  > nfServices

	    >> Nnwdaf_AnalyticsSubscription

	      >>> Analytics ID 1

	    >> Nnwdaf_AnalyticsInfo

	      >>> Analytics ID 1

	NWDAF 2

	  > nfServices

	    >> Nnwdaf_MLModelProvision

	      >>> Analytics ID 2

	    >> Nnwdaf_MLModelInfo

	      >>> Analytics ID 2

	    >> Nnwdaf_DataRepository

	      >>> Analytics ID 2

	NWDAF 3

	  > nfServices

	    >> Nnwdaf_AnalyticsSubscription

	      >>> Analytics ID 2

	    >> Nnwdaf_AnalyticsInfo

	      >>> Analytics ID 2

	    >> Nnwdaf_MLModelProvision

	      >>> Analytics ID 1

	    >> Nnwdaf_MLModelInfo

	      >>> Analytics ID 1

	    >> Nnwdaf_DataRepository

	      >>> Analytics ID 1



Option 3. Nnwdaf_Analytics services use rel. 16 implementation, other services newly added in Rel-17 use the Option 2.
Table 2-3: Updated NWDAF profile in NRF (Option 3)
	NWDAF 1

	  > nfServices

	    >> Nnwdaf_AnalyticsSubscription

	    >> Nnwdaf_AnalyticsInfo

	  > nwdafInfo

	    >> Analytics ID 1

	NWDAF 2

	  > nfServices

	    >> Nnwdaf_MLModelProvision

	      >>> Analytics ID 2

	    >> Nnwdaf_MLModelInfo

	      >>> Analytics ID 2

	    >> Nnwdaf_DataRepository

	      >>> Analytics ID 2

	  > nwdafInfo

	    >> None

	NWDAF 3

	  > nfServices

	    >> Nnwdaf_AnalyticsSubscription

	    >> Nnwdaf_AnalyticsInfo

	    >> Nnwdaf_MLModelProvision

	      >>> Analytics ID 1

	    >> Nnwdaf_MLModelInfo

	      >>> Analytics ID 1

	    >> Nnwdaf_DataRepository

	      >>> Analytics ID 1

	  > nwdafInfo

	    >> Analytics ID 2



Option 4. If all supported analytics IDs are the same for all the service supported by this NWDAF. use rel.16 implantation. Otherwise, use the Option 2.
Table 2-4: Updated NWDAF profile in NRF (Option 4)
	NWDAF 1

	  > nfServices

	    >> Nnwdaf_AnalyticsSubscription

	    >> Nnwdaf_AnalyticsInfo

	  > nwdafInfo

	    >> Analytics ID 1

	NWDAF 2

	  > nfServices

	    >> Nnwdaf_MLModelProvision

	    >> Nnwdaf_MLModelInfo

	    >> Nnwdaf_DataRepository

	  > nwdafInfo

	    >> Analytics ID 2

	NWDAF 3

	  > nfServices

	    >> Nnwdaf_AnalyticsSubscription

	        >>> Analytics ID 2

	    >> Nnwdaf_AnalyticsInfo

	        >>> Analytics ID 2

	    >> Nnwdaf_MLModelProvision

	      >>> Analytics ID 1

	    >> Nnwdaf_MLModelInfo

	      >>> Analytics ID 1

	    >> Nnwdaf_DataRepository

	      >>> Analytics ID 1



Compared with the Option 1, 2, 3 and 4:
-	Option 1 follows the structure of the current NWDAF registered at the NRF with optional additional parameter of “service indication(s)” per Analytics ID. Release 16 NWDAF NF profile registered at the NRF does not need to change. No “service indication” means the analytics ID is for Nnwdaf_AnalyticsSubscription/Info service. 
   However, the service parameter of Analytics ID of each service is at the NF profile level and other service parameters are at the service level. This may confuse the discovery logic in NRF when using Analytics ID together with other service specific parameters for NWDAF service discovery.
-  Option 2 keeps per service analytics ID at the service level which is aligned with the structure of NF/service profile registered at the NRF. Each service and new service can evolve independently. The discovery mechanism at the NRF does not change. However, option 2 has no backward compatibility for the Rel-16 Nnwdaf_Analytics services registration and discovery.
-	Option 3 keeps the analytics ID for Nnwdaf_Analytics services at the NF profile level and analytics ID of other services at the service level. This is backward compatibility for the Rel-16 Nnwdaf_Analytics services and allows for independent evolvement of other NWDAF services regarding service registration and discovery. NRF always perform 1 time check for NWDAF discovery based on Analytics ID. For example, NRF checks only the Analytics ID in the NF profile level if the NWDAF service consumer is non-NWDAF NF(e.g. PCF or AMF) for the check is for Nnwdaf_Analytics services. Otherwise, the NRF checks the Analytics ID in the service profile level. 
-	Option 4 keeps the analytics ID at the NF profile level if it is the same for all the services supported by this NWDAF, otherwise keeps the analytics ID at the service level. This is backward compatibility for the Rel-16 Nnwdaf_Analytics services and allows for independent evolvement of each NWDAF service regarding service registration and discovery. While NRF may need to run 2 times check (i.e., Analytics ID at the NF profile level and service level) for the NWDAF discovery. 
Proposal 2: Option 3 is selected to indicate the binding relationship between the Analtyics ID and Nnwdaf service in the NWDAF profile.  

3. Proposal
It is proposed to approve the corresponding 23.288 CR S2-210xxxx, 23.501 CR S2-210xxxx and 23.502 CR S2-210xxxx which reflects the implementation of option 3.
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