SA WG2 Meeting #162	S2-2404238
April 15-19, 2024, Changsha, China	Revision of S2-2402212

Title:	KI#3 New Solution on NF energy state impact on event exposure
Source:	Nokia
Document for:	Approval 
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Abstract:	Introduces a solution on NF energy state impact on event exposure parameters
1. Introduction 
This solution leverages energy state as per requirement in clause 6.15a.3.2 of TS 22.261[8]: 
The 5G system shall support different energy states of network elements and network functions.  
2. Text Proposal 
It is proposed to capture the following changes vs. TR 23.700-66.
[bookmark: _Toc517082226]Proposed text
 
[bookmark: _Toc161043127]6.0	Mapping of Solutions to Key Issues
Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of Solutions to Key Issues
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Proposed text - ALL NEW TEXT

[bookmark: _Toc157674318][bookmark: _Toc157682239]6.x	Solution #x: Adjusting event reporting parameters based on energy state of the NF producer
[bookmark: _Toc157674319][bookmark: _Toc157682240]6.x.1	Key Issue mapping
This is a solution for KI#3. 
[bookmark: _Toc157674320][bookmark: _Toc157682241]6.x.2	Functional Description
The 5GC NFs can be in energy state where some of their capabilities are disabled temporary or limited to some smaller groups of consumers. One of these services can be the network capability exposure which is specified in 3GPP TS 23.502 [3]. When subscribing to event reporting, the NF consumer(s) NFc provide information such as one or multiple Event ID(s), Event Filter Information, and Event Reporting Information. The Event Reporting Information provides meta information about the event subscription, such as how long the event subscription is meant to last etc… 
Event Exposure can require a significant amount of CPU from NF(s) and thus require a lot of energy. Thus, an NFp that is running in energy saving mode might wish to reduce the amount of energy spent for Event Exposure, e.g. prioritize some Event Exposure subscriptions over others, or adjust the Event Reporting periodicity or granularity. However, the NFp currently has no way to prioritize among the Event Exposure requests it has received.
The solution is that an NFc subscribing to an Event Exposure service is able to provide a priority information informing the NFp whether an Event Exposure subscription should be supported when the NFp of Event Exposure is running in energy saving mode, or Event Exposure can be paused (or reduced e.g. in periodicity).   
This solution adds an optional parameter of ‘Reporting Priority’ in Event Reporting Information as specified in 3GPP TS 23.502 [3] Table 4.15.1-1. The Reporting Priority indicates a priority for Event reporting that is applied when the NFp event producer is in energy saving mode.   
Different priorities for NFc requested Event Exposure subscriptions can be defined (e.g., low, medium, high). The priority is determined by the NFc when it makes the request (subscription) for an event reporting. A single NFc can use different priorities for different event subscriptions based on the type of event information it is interested in, the service that it provides, the target NFp, the slice it belongs to, the UE being served (e.g., home vs roaming), etc. The priority handling can be provided as policy rules/configuration in the NFc.  
Reporting priority will be added to the Event Exposure parameters indicated in 3GPP TS 23.502 [3] Table 4.15.1-1:

[bookmark: _CRTable4_15_11]Table 4.15.1-1: Event Reporting Information
	Event Reporting Information Parameter
	Description
	Presence requirement

	Event reporting mode
	Mode of reporting - e.g. reporting up to a maximum number of reports, periodic reporting along with periodicity, variable reporting periodicity, reporting up to a maximum duration, reporting when threshold is reached.
	mandatory
(see NOTE 7)

	Maximum number of reports
	Maximum number of reports after which the event subscription ceases to exist.
	(see NOTE 1)

	Maximum duration of reporting
	Maximum duration after which the event subscription ceases to exist.
	(see NOTE 1)

	Immediate reporting flag
	The Event provider NF notifies the current status of the subscribed event, if available, immediately to the consumer NF.
	

	Variable reporting periodicity information (0..N)
	List of variable measurement information.
	(see NOTE 7)

	> Reporting periodicity
	Reporting periodicity.
	(see NOTE 7)

	>Condition
	The corresponding condition related to Reporting periodicity e.g. load of NF service producer.
	(see NOTE 7)

	Sampling ratio
	Percentage of sampling (1%..100%) among impacted UEs.
	optional
(see NOTE 2)

	Partitioning criteria
	Criteria for partitioning UEs before applying sampling ratio.
	optional
(see NOTE 2)

	Group Reporting Guard Time
	Parameter for group-based monitoring configuration to indicate the time for which the Monitoring Event Reporting(s) related with the UEs in a group can be aggregated before sending them to the consumer NF.
	Optional

	Deactivate notification flag
	Indicates to the Event provider NF that the notification of the available events shall be muted until the Event consumer NF provides the retrieval notification flag to retrieve the events stored.
	Optional (see NOTE 8)

	Retrieval notification flag
	Indicates to the Event provider NF to send the notification to the Event consumer NF with the stored events and mutes again the notification of future events.
	Optional (see NOTE 8)

	Muting Exception Instructions
	Indicates to an Event provider NF instructions for the subscription and stored events when an exception (e.g. full buffer) occurs at the Event provider.
	Optional
(see NOTE 6 and NOTE 8)

	Granularity of dynamics
	The maximum amount of dynamics in the event which allows to skip an event notification.
	optional
(see NOTE 3)

	Reporting type
	Event provider NF reports only when the events differs from the previously notified event.
	optional
(see NOTE 4)

	Reporting Threshold
	Threshold values indicate conditions on the level to be reached for the reporting.
	Optional
(see NOTE 5)

	Reporting priority
	Reporting Priority to be applied when the NFp event producer is in energy saving mode. 
	Optional
(see NOTE 9)

	NOTE 1:	The requester shall include 2) Maximum number of reports or 3) Maximum duration of reporting, or both, depending on 1) Event reporting mode.
NOTE 2:	Parameter only applicable to certain event IDs reporting metrics (e.g. Number of UEs present in a geographical area) used and used e.g. by the NWDAF for data collection.
NOTE 3:	The Granularity of dynamics includes 1) the range of scalar value, 2) the list of events identification, or 3) the previous notification. The range of scalar value is only applicable to the event depicted as number (e.g. the number of UE), the others is applicable to the event depicted as identification (e.g. UE location, UE identification).
NOTE 4:	The differences in event includes the events have been newly appeared, disappeared and changed from the previous notification.
NOTE 5:	This parameter is included only if the Event reporting mode indicates reporting when threshold is reached.
NOTE 6:	This parameter is included only if the "Deactivate notification flag" is set.
NOTE 7:	If the requester includes "variable reporting periodicity", then reporting periodicity changes depending on e.g. load of NF service producer; otherwise the reporting periodicity is fixed.
NOTE 8:	The support of this parameter is only required for services where NWDAF and/or DCCF are among the example consumers. It is expected that this parameter is used only if the Event Consumer NF is NWDAF or DCCF.
NOTE 9: 	Based on this parameter and based on its energy saving mode, the event producer may decide to mute the corresponding notification or to apply a (stricter) sampling ratio or to apply a different periodicity of the notifications.



Some of the other parameters in the above table (e.g. sampling ratio) could contain a second value provided by the NFc that may be used by the event producer in case the event producer is in energy saving mode. For example, the sampling ratio may contain both a default target sampling ratio that is used during regular operation and a minimum sampling ratio that has to be maintained even during energy saving mode.

The producer NFp considers the reporting priority information when reporting the events to the consumer.
NFp can be locally configured with Event reporting local policy information per Event reporting requested priority and per NFp internal status (e.g., energy saving state), for example:  
-	Reporting for Event subscription with low priority are muted when the NFp is in energy saving mode.  
-	For reporting of Event subscription with medium priority, reporting periodicity has a minimum value of X seconds.
-	For reporting of Event subscription with medium priority, reporting threshold has a minimum value of X.  
-	For reporting of Event subscription with high priority, the parameters in Nfc request are strictly applied.
A NFp can reject new requests for event exposure from NFc if the requested reporting priority is low or medium and the NFp is in some energy state where it can only serve a low number of requests. Alternatively, the NFp can accept the request but apply one of the mechanisms described above, e.g. start the subscription in muted mode, start the subscription with an extended reporting periodicity, etc. ...  
Interactions with other reporting modes  
Reporting priority might not impact the fulfillment of existing event reporting modes. In several cases, a lower reporting priority can result in longer event reporting intervals, although the sampling ratio, max number of reports or max subscription duration could be met.  
However, if the NFp does not fulfill the requested criteria related to the requested Event reporting mode, the NFp can notify the NFc that it can't fulfill properly the request (subscription). Such notification can be provided immediately or as part of the next event reporting opportunity and can contain the new (highest) reporting priority that the NFp is currently able to fulfil based on current energy state.  
Whether the NFc requested Event Reporting parameters (sampling ratio, muting, reporting threshold…) or the local policy configured NFp behaviour takes precedence over the other reporting modes is up to NFp implementation or local policies.
[bookmark: _Toc157674322][bookmark: _Toc157682244]6.x.3	Impacts on existing services, entities and interfaces
New reporting priority in Event Reporting Information can be used by NFc and NFp.
End of proposed text
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