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Abstract: This contribution proposes an update to the interim conclusion for KI#2.
1 Discussion
In Rel-16, NRF is used by an Analytics consumer to choose a suitable NWDAF. This is something that is believed to also be valid for Rel-17 and onwards. From the list received from NRF the consumer chooses one NWDAF to request Analytics from. If UE related Analytics is requested, this NWDAF will then collect data and perform Analytics for a specific UE. In Rel-16 there is no mechanism for another consuming NF to re-use the Analytics from this NWDAF, since no mechanism exists that points out which NWDAF that supports a specific UE. In Rel-17 KI#2 following is to be studied:

-
Study whether there is a need for architectural and functional changes for the support of multiple NWDAF Instances in one PLMN, including hierarchies, roles and inter-NWDAF instance cooperation.

-
Do the current analytics types, input/output data analytics and / or procedures covered by eNA (Rel-16) require any enhancements/extensions?

If NWDAFs, with same Analytics ID within the same or with overlapping serving areas are used in a network, and it shall be possible for a new consumer to choose the same and re-use the data collected and Analytics already available in the NWDAF and also share Analytics between NWDAFs an addition from Rel-16 is needed. In Rel-17 it is also proposed to share the data collected by an NWDAF (Dependent on the outcome of KI#11). For these mechanisms a registry over which NWDAF support a specific UE per Analytics ID is needed. UDM is a registry that allows NF registration per UE. Following is therefore proposed to be included as interim conclusion.

NWDAFs register/deregister in UDM the Analytics ID it supports per UE. An Analytics or Data consumer can then discover the NWDAF that supports the UE by querying the UDM. If a DCCF is deployed, the consumer requests directly to the DCCF which in turn utilizes the UDM service to find the NWDAF supporting the UE.
Since PCF does not use UDM services, following is also proposed to be included as interim conclusion.

AMF and SMF indicate in existing messages and procedures with PCF, which NWDAF and Analytics ID is chosen for the UEs served.
UPF indicates via N4 what NWDAF and Analytics ID is serving the UEs served by the UPF and its collocated NWDAF, which is forward to the PCF from SMF
It is also proposed to add a "Suppression of Notification" parameter.
It is also proposed to extend the “Time when analytics information is needed” parameter to be valid for a subscription.

The NWDAF service consumer may add the parameter "Time when analytics information is needed" for NWDAF Analytics subscription or request. If this parameter is set for an Analytics subscription it gives the flexibility for the distributed NWDAF to send statistics when feasible, which may be when signaling in the network is low (usually during night) or at least before the UE data and Analytics is deleted in conjunction with the UE stopped being served by the distributed NWDAF. The NWDAF service consumer may add a parameter "Suppression of Notification" for NWDAF Analytics subscription. If this parameter is set the NWDAF starts collecting data for Analytics calculations but will not send any Analytics. When the NWDAF service consumer would like to retrieve Analytics building on collected data it modifies the subscription, without the new parameter to the NWDAF.
2 Proposal

It is proposed the following changes to TR 23.700-91.
* * * * Changes * * * *

8.2
Key Issue #2: Multiple NWDAF instances

8.2.1
Hierarchical NWDAF architecture (category #1)

A single option in normative phase is preferred. Solutions or parts of solutions described in evaluation clause 7.2.2 shall be used to create one option with possible multiple deployment variants. The following principles are proposed for the normative work on "NWDAF interactions in hierarchical NWDAF architecture" and "Analytics aggregation in hierarchical NWDAF architecture":
a)
NWDAF architecture should allow for a hierarchy with flexible number of layers.

b)
Extend the NWDAF Profile in NRF to support registering NWDAF capabilities and information such that the NWDAF service consumer can select the preferred NWDAF in case multiple NWDAFs are returned based on its implemented selection criteria and registered capabilities and information in NRF.

c)
Specify the capability for certain NWDAFs to support the aggregation of Analytics (per analytics ID) from other NWDAFs.

d)
Support the exchange of analytics metadata between NWDAFs when required for the aggregation of Output Analytics.

e)
NWDAFs use the discovery mechanism from NRF as defined in clause 6.3.13, TS 23.501 [2] to identify other NWDAFs with certain capabilities (e.g. Analytics aggregation), covering certain area of interest (e.g. providing data / analytics for specific TAI(s)).
f)
NWDAF register in UDM when it has subscriptions for Analytics related to a UE. NWDAF deregisters from UDM when the subscription is released. NFs (e.g. AMF, SMF and indirectly UPF) can indicate directly to PCF, which NWDAF and Analytics ID is chosen for the UEs served.

NOTE:
Whether bullet f) is to be specified in Rel-17 is determined in normative phase.
g)
Avoid changes on the NWDAF service consumer (other than another NWDAF) beyond the change in principle b).

h)
Maintain the NRF behaviour of Rel-16, e.g., do not change the discovery mechanism provided by NRF.

i)
NWDAFs can be co-located with a specific set of NFs within 5GC, whereby the NWDAFs may collect data from that set of NFs or generate analytics based on input data coming from that set of NFs. In this case, registration and discovery mechanisms are the same as in bullet items #b and #e.
8.2.2
Re-selection of NWDAF (category #2)

The following principles are proposed for the normative work on "Re-selection of NWDAF":
a)
Extend or re-use existing Release-16 service operations, i.e. do not introduce new AnalyticsRelocation service.

b)
Support different triggers conditions for the NWDAF re-selection corresponding to UE mobility, load balancing, etc.

c)
Support the handover of analytics subscriptions between NWDAFs.

d)
Support the transfer of analytics context:

-
In case NWDAF re-selection is initiated by the source NWDAF, the analytics context is transferred from the source NWDAF to the target NWDAF in a Nnwdaf_AnalyticsSubscription_Subscribe request service. In this case, the NF consuming the NWDAF Analytics is not changed.

Editor's note:
It is still to be decided if information shall be pushed via Nnwdaf_AnalyticsSubscription_Subscribe request message or re-use existing Rel-16 mechanism via a pull from target NWDAF.
-
If NWDAF re-selection is initiated by the target consumer NF due to a change of the consumer NF, the analytics context is requested by the target NWDAF from the source NWDAF and the analytics context is transferred to the target NWDAF in a Nnwdaf_AnalyticsInfo_Request response service.
e)
Analytics context may include the following information:
-
Information related to entities that are subscribed to receive analytics.

-
Historical data available at the source NWDAF and related to the Analytics to be handed over to the target NWDAF (including not only the raw data collected from the data source(s), but also "analytics metadata" such as the time period of the collected data, information about the data source(s), etc.).

-
Pending Analytics (i.e. not yet notified to the consumer) or historical Analytics Output information - if available at the source NWDAF.

Editor's note:
Bullet 2 above depends on decisions on if and how Data collection from NWDAF shall be done.
f)
If no change of Analytics consumer is performed, the target NWDAF notifies the NWDAF service consumer about the re-location. If change of Analytics consumer is performed no notification is needed.

g)
Support the prepared analytics handover to inform target NWDAF(s) about a potential analytics handover, so that the target NWDAF(s) may prepare to take over those Analytics subscriptions from the source NWDAF.

Editor's note:
Whether prepared analytics handover will be progressed in the normative phase is FFS.

8.2.3
Specific aspects of NWDAF interactions

As an interim conclusion below recommendations are proposed to be adopted for normative phase:
-
The error response to "time when analytics is needed" parameter (clause 6.1.3, TS 23.288 [5]) is revised such that when each NWDAF sends an error response to the NWDAF Service Consumer, it may include a revised waiting time.
-
The existing parameter "time when analytics is needed" (clause 6.1.3, TS 23.288 [5]) can be extended for analytics subscription. If this parameter is set for an Analytics subscription, it gives the flexibility for the NWDAF to send analytics when feasible and/or needed besides other existing Analytics Reporting Parameters as defined in Table 4.15.1-1, TS 23.502 [3].
-
The dataset statistical properties and output strategy parameters shall be used by consumers of NWDAF services when multiple NWDAFs are involved in the generation of single analytics output in order to prevent un-intended outcomes due to consuming data analytics from each NWDAF independently.

* * * * End changes * * * *
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