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*** Start of the changes (all new text) ***
[bookmark: _Toc58920860]6.1A	Procedures for analytics subscription transfer
[bookmark: _Toc58920861]6.1A.1	General
In multiple NWDAFs deployment scenario, it is possible that, within the time period of data collection and/or analytics computation, an NWDAF instance is required to transfer one or more of its analytics subscriptions to another NWDAF instance due to internal (e.g., load balancing, graceful shutdown) external triggers (e.g., UE mobility). For external triggers, NWDAF subscribes with NF(s) to be notified about corresponding events. As for UE mobility, upon on the UE location change event notified by AMF subscribed by NWDAF, NWDAF determines whether it can continue to provide the analytics service, or should trigger reselection of NWDAF to make analytics subscription transfer.
Procedures for analytics subscription transfer allow one NWDAF instance to transfer or handover its ongoing analytics subscriptions to another NWDAF instance. The transfer can be done for all subscriptions or just a selected subset of subscriptions related to specific area(s), specific Analytics ID(s), and/or specific UE(s). 
The analytics subscription transfer can also be prepared if the source NWDAF instance anticipates that it will soon not be able to continue its current analytics tasks.
6.1A.2	Analytics Subscription Transfer
The procedure in figure 6.1A.2-1 is used by an NWDAF instance to request the transfer of analytics subscription(s) to another NWDAF instance, using the Nnwdaf_AnalyticsSubscription_Transfer service operation defined in clause 7.2.x. In this procedure, the analytics consumer can also change, thereby triggering the NWDAF to check if analytics subscriptions from that analytics consumer should be transferred to another NWDAF; if yes, the NWDAF will initiate the analytics subscription transfer for those subscriptions.
NOTE 1:	This procedure is relevant, e.g., when the subscribed Analytics involves UE related data and the analytics consumer serves the same geographic areas as the NWDAF. In that case, crossing a certain tracking area boundary can cause both analytics consumer and serving NWDAF to change. 
Editor’s Note: It is FFS whether this procedure is useful for any other analytics than UE related.
[bookmark: _Hlk65752112]NOTE 2:	Handling of overload situation or preparation for a graceful shutdown are preferably executed inside an NWDAF Set, when available, therefore, not requiring an analytics subscription transfer as described in this clause. The procedure in figure 6.1A.2-1 is applicable for analytics subscription transfer across NF Sets or if the NWDAF is not deployed in a Set.



Figure 6.1A.2-1: Analytics subscription transfer 
0.	Source analytics consumer subscribes to Analytics from source NWDAF. Optionally the source NWDAF subscribes to UE mobility events.
1.	[Optional] Source NWDAF determines, e.g. triggered by a UE mobility event notification, to prepare an analytics subscription transfer to target NWDAF(s), as specified in the procedure illustrated in figure 6.1A.2-2.
[bookmark: _Hlk65749766]2.	Source NWDAF determines, e.g. based on the UE location information received, the analytics subscription(s) to be transferred to a target NWDAF. Therefore, the source NWDAF discovers via NRF the target NWDAF supporting the requested analytics information for the target area. NWDAF discovery may be skipped if the target NWDAF had already been discovered as part of a prepared analytics subscription transfer in step 4. NWDAF discovery and selection is specified in clause 6.3.13, TS 23.501 [2]
3a.	Source NWDAF requests, using Nnwdaf_AnalyticsSubscription_Transfer Request service operation, a transfer of the analytics subscription(s) determined in step 2 to the target NWDAF. The request contains a callback URI of the target analytics consumer. The request also contains Id(s) of active data sources related to the analytics subscriptions requested to be transferred, if not already provided as part of the prepared analytics subscription transfer in the preparation procedure (see step 1). The request message may also include "analytics context identifier(s)" indicating the availability of analytics context for particular Analytic ID(s).
NOTE 3:	If multiple notifications/requests are received in steps 3 and 7, indicating the necessity to transfer analytics subscriptions, the source NWDAF will only trigger a single analytics subscription transfer and ignore additional notifications/requests that would result in the same analytics subscription transfer.
3b.	Target NWDAF accepts the analytics subscription transfer and takes over the analytics generation based on the information received from the source NWDAF. 
NOTE 4:	If not yet done during a prepared analytics subscription transfer, the target NWDAF allocates a new subscription Id to the received analytics subscriptions, following the behaviour of AmfEventSubscription as specified in TS 29.518 [x] clause 6.2.6.2.2 and UEContextTransfer as specified in TS 29.518 [x] clause 5.2.2.2.1.1.
NOTE 5:	The target NWDAF might already have received information on some/all of the analytics subscriptions as part of the prepared analytics subscription transfer request received in step 1 and, thus, might already have started to prepare for the analytics generation, e.g., by having already subscribed to relevant event notifications.
3c.	Target NWDAF informs the target analytics consumer about the successful analytics subscription transfer using a Nnwdaf_AnalyticsSubscription_Notify message and providing the new subscription Id, that had been assigned by the target NWDAF, in the Change Subscription Notification Correlation Id parameter of this message as specified in clause 7.2.4.
NOTE 6:	The existing Analytics context in the source NWDAF is not deleted directly but will be purged first when it was collected by the target NWDAF.
4.	[Conditional] If "analytics context identifier(s)" had been included in the Nnwdaf_AnalyticsSubscription_Transfer Request received in step 3a, the target NWDAF, based on the provided "analytics context identifier(s)", shall request the "analytics context" from the source NWDAF. The analytics information transfer procedure is specified in clause 6.1A.3.
Editor's Note:	It is FFS, whether procedure in clause 6.1A.3 is specified, or other new/existing service operations are used instead.
3d.	[Optional] Target NWDAF subscribes to relevant data source(s), if it is not yet subscribed to the data source(s) for the data required for the Analytics.
3e.	Target NWDAF confirms the analytics subscription transfer to the source NWDAF.
3f.	[Optional] Source NWDAF unsubscribes with the data source(s) that are no longer needed for the remaining analytics subscriptions. 
5(a,b).	Target NWDAF at some point derives new output analytics based on new input data and notifies the analytics consumer about the new analytics using a Nnwdaf_AnalyticsSubscription_Notify message as specified in clause 6.1.1.
NOTE 7:	Notification correlation information allows the analytics consumer to correlate the notifications to the initial subscription request made with the source NWDAF in step 0.
Editor’s Note:	It is preferably to have one procedure to cover the re-selection of NWDAF covering both when consumer change and when not. But it is FFS how.
The procedure in figure 6.1A.2-2 is used by an NWDAF instance to request another NWDAF instance to prepare taking over analytics subscription(s) from the source NWDAF instance, using the Nnwdaf_AnalyticsSubscription_Transfer service operation defined in clause 7.2.x.
NOTE 8:	For simplification, this procedure visualizes when the analytics consumer does not change. 
Editor’s Note:	It FFS how this aligns with the procedure when Analytics consumer changes.


Figure 6.1A.2-2: Analytics subscription transfer with prepared analytics subscription transfer
The procedure of analytics subscription transfer comprises the following steps:
1a.	Analytics consumer subscribes to the source NWDAF for certain analytics as specified in clause 6.1.1.
1b.	Source NWDAF starts data collection from relevant data source(s) (e.g. NFs or OAM) as specified in clause 6.2. Source NWDAF starts generating requested analytics.
2.	[Conditional] (Only if the source NWDAF does not serve the whole PLMN and the requested analytics involves UE related data) The source NWDAF subscribes, using Namf_EventExposure_Subscribe and/or Nsmf_EventExposure_Subscribe service operation, to receive notifications on UE mobility events AMF and/or SMF, respectively.
If the source NWDAF determines that it needs to prepare to transfer analytics subscriptions to another NWDAF instance, the following steps 3 to 8 shall be executed:
NOTE 9:	The source NWDAF might determine that it needs to prepare to transfer analytics subscriptions to another NWDAF instance, as the source NWDAF estimates that the UE might enter an area which is not covered by the source NWDAF, e.g., by subscribing to AMF event exposure service for UE mobility event notifications, by performing UE mobility analytics, or by subscribing to another NWDAF providing UE mobility analytics. 
Another example for source NWDAF to determine to prepare for an analytics transfer is that the source NWDAF wants to resolve an overload situation or prepare for a graceful shutdown.
NOTE 10: 	Handling of overload situation or preparation for a graceful shutdown are preferably executed inside an NWDAF Set, when available.
3.	The source NWDAF discovers, via NRF, candidate target NWDAF instances (e.g. NWDAFy and NWDAFz) supporting the requested analytics information for the predicted target area(s). NWDAF discovery and selection is specified in clause 6.3.13, TS 23.501 [2].
NOTE 11:		In this procedure, NWDAFy and NWDAFz are examples for target NWDAF instances that are candidates to take over those analytic subscriptions.
4-5.	In case of a prepared analytics subscription transfer, the source NWDAF requests, using Nnwdaf_AnalyticsSubscription_Transfer Request, to the candidate target NWDAFs (e.g. NWDAFy and NWDAFz) to prepare for an analytics subscription transfer by including a "prepared analytics subscription transfer indication" in the request message. The request message also includes information on the analytics subscriptions to be transferred. The request message may also include "analytics context identifier(s)" indicating the availability of analytics context for particular Analytics ID(s).
The candidate target NWDAFs (e.g. NWDAFy and NWDAFz) respond to the request from the source NWDAF using a Nnwdaf_AnalyticsSubscription_Transfer Response message.
6-7.	[Conditional] If "analytics context identifier(s)" had been included in the Nnwdaf_AnalyticsSubscription_Transfer Request received in step 4, the determined target NWDAFs (e.g. NWDAFy and NWDAFz), based on the provided "analytics context identifier(s)", shall request the "analytics context" from the source NWDAF. The analytics information transfer procedure is specified in clause 6.1A.3.
[bookmark: _Hlk63172032]Editor's Note:	It is FFS, whether procedure in clause 6.1A.3 is specified, or other new/existing service operations are used instead.
NOTE 12:		The target NWDAFs (e.g. NWDAFy and NWDAFz) allocate a new subscription Id to the received analytics subscriptions, following the behaviour of AmfEventSubscription as specified in clause 6.2.6.2.2, TS 29.518 [x] and UEContextTransfer as specified in clause 5.2.2.2.1.1, TS 29.518 [x].
8.	[Optional] Based on the information received from the source NWDAF, the target NWDAFs (e.g. NWDAFy and NWDAFz) start data collection from NFs or OAM (as specified in clause 6.2) and analytics generation for the indicated analytics subscriptions.
The source NWDAF determines to transfer analytics subscription(s) to a target NWDAF instance NWDAF (e.g. NWDAFy) and the following steps are executed:
9.	Source NWDAF initiates the analytics subscription transfer to the target NWDAF as specified in steps 3 to 5b of the analytics subscription procedure illustrated in figure 6.1A.2-1. 
NOTE 13:	If the target NWDAF (e.g. NWDAFy) had accepted to prepare for an analytics subscription based on a prepared analytics subscription transfer request received from the source NWDAF in step 4, the "analytics context identifier(s)" provided in the Nnwdaf_AnalyticsSubcscription_Transfer request in step 9 indicate additional information / data collected or generated by the source NWDAF between steps 6 and step 9. 
10.	[Conditional] If a candidate target NWDAF (e.g. NWDAFz) had accepted to prepare for an analytics subscription based on a prepared analytics subscription transfer request received from the source NWDAF in step 5, but had not been selected as the new target NWDAF in step 9, the source NWDAF cancels the prepared analytics subscription transfer to this target candidate NWDAF (e.g. NWDAFz), using Nnwdaf_AnalyticsSubscription_Transfer Request include an "analytics subscription transfer cancel indication". The target NWDAF (e.g. NWDAFz) confirms the cancelation to the source NWDAF and, if applicable, deletes any analytics data that is no longer needed. If the target NWDAF (e.g. NWDAFz), as part of the analytics subscription preparation, had already subscribed to entities to collect data, it unsubscribes to those entities if the subscriptions are not needed for other active analytics subscriptions with the target NWDAF.

6.1A.3	Analytics Context Information Transfer
The procedure depicted in figure 6.1A.3-1 is used by an NWDAF instance to request analytics context information from another NWDAF instance, using the Nnwdaf_AnalyticsInfo_Transfer service operation as defined in clause 7.3.x. This procedure, for example, can be called during an analytics subscription transfer procedure (as specified in clause 6.1A.2) to request the transfer of relevant analytics information.


Figure 6.1A.3-1: Analytics Context Information Transfer
The procedure of analytics information transfer comprises the following steps:
1.	The consumer NWDAF requests analytics context information by invoking Nnwdaf_AnalyticsInfo_Request service operation. The parameters that can be provided in the request message are listed in clause 6.1A.4.
2.	The provider NWDAF responds with analytics context information to the consumer NWDAF.

6.1A.4	Contents of Analytics Context Information
The consumers of the Nnwdaf_AnalyticsInfo_Transfer service operation (as specified in clause 7.3.x) provide the following input parameters listed below:
A list of analytics context identifier(s): identify a set of analytics context information that are available at the NWDAF instance providing this service and that are requested to be transferred to the consumer NWDAF instance.
[bookmark: _GoBack]NOTE:	A list of "analytics context identifier(s)" is received during an analytics subscriptions transfer request as described in clause 6.1A.2.
Editor’s Note:	It is FFS whether an enhanced Analytics request is to be used instead of transfer service for Analytics. And it is FFS whether bulk data is to be used for Data instead of transfer service.
The NWDAF provides to the consumer of the Nnwdaf_AnalyticsInfo_Transfer service operation (as specified in clause 7.3.x), the output information listed below:
· (Set of) Analytics context information for each of the "analytics context identifier(s)" provided as input parameter. "Analytics context information" includes the following information parts:
-	Analytics related:
[OPTIONAL] Pending output analytics (i.e., not yet notified to the consumer) or historical output analytics information, if available at the source NWDAF. The content of the output analytics is specified in clause 6.1.3 as output information of the Nnwdaf_AnalyticsSubscription_Notify or Nnwdaf_AnalyticsInfo_Request service operations.
Timestamp(s) of the last output analytics provided to the analytics consumer(s). Value is set to 0 if no output analytics had been sent yet.
-	Data collection related:
[OPTIONAL] Historical data that is available at the source NWDAF and that is related to the Analytics to be handed over to the target NWDAF. This includes 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. If historical data is available at the source NWDAF, this data shall be provided.
Information about subscriptions with data sources that are related to the analytics.

*** Next change ***
[bookmark: _Toc51754368][bookmark: _Toc27823069][bookmark: _Toc19106257][bookmark: _Toc51839016][bookmark: _Toc51756071][bookmark: _Toc45171692][bookmark: _Toc36126540]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[3]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[4]	3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System; Stage 2".
[5]	Void.
[6]	3GPP TS 28.532: "Management and orchestration; Generic management services".
[7]	3GPP TS 28.550: "Management and orchestration; Performance Assurance".
[8]	3GPP TS 28.552: "Management and orchestration; 5G performance measurements".
[9]	3GPP TS 28.545: "Management and orchestration; Fault Supervision (FS)".
[10]	3GPP TS 28.554: "Management and orchestration; 5G end to end Key Performance Indicators (KPI)".
[11]	ITU‑T Recommendation P.1203.3: "Parametric bitstream-based quality assessment of progressive download and adaptive audiovisual streaming services over reliable transport - Quality integration module".
[12]	3GPP TS 38.215: "NR; Physical layer measurements".
[13]	Void.
[14]	3GPP TS 38.331: "NR; Radio Resource Control (RRC) protocol specification".
[15]	3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".
[16]	3GPP TS 38.413: "NG-RAN; NG Application Protocol (NGAP)".
[17]	3GPP TS 29.244: "Interface between the Control Plane and the User Plane Nodes".
[18]	3GPP TS 29.510: "5G System; Network function repository services; Stage 3".
[19]	3GPP TS 28.533: "Management and orchestration; Architecture framework".
[20]	3GPP TS 37.320: "Radio measurement collection for Minimization of Drive Tests (MDT); Overall description; stage 2".
[x]	3GPP TS 29.518: "5G System; Access and Mobility Management Services; Stage 3".
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