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1.		Introduction
1.1		Discussion
According to the draft TS sensing skeleton the normative work of Sensing 5G-A, clause 7 should contain information about NF services to be supported in different NFs for Sensing. 
This contribution elaborates on the service offered by SF for sensing along with its service operation details as per the conclusion of TR 23.700-14 and is a revised version of S2-261091.

1.2		Merge of documents
This document contains the merged content from the contributions in the below table, covering specific part(s) of each proposal. This consolidated contribution is towards the Clause 7.1 and Clause 7.2 of the new sensing TS 23.xyz.
We have used CEWiT contribution as base and colour coded the contributions from different companies to show the parts taken from their contribution. Kindly refer below table for the company colour codes used.
Note: Clause 7.3 in few of the contributions have not been considered for this consolidation and just indicated in the table below for recording purpose.
Table 1.2-1: List of merged documents for SF service
	TDoc
	Subject
	Source
	Clause

	S2-2601091
	Definition of new service in SF for Sensing in Clause 7.2
	CEWiT
	Clause 7.1, Clause 7.2

	S2-2600112
	Functional Entities
	China Mobile
	Clause 7.2, Clause 7.3

	S2-2600788
	Definition of sensing service operations
	Ericsson, AT&T
	Clause 7.1, Clause 7.2, Clause 7.3

	S2-2600946
	Network Function services to support sensing service
	OPPO
	Clause 7.1, Clause 7.2, Clause 7.3

	S2-2600979
	NF Description for ISAC
	LG Electronics
	Clause 7.1, Clause 7.2, Clause 7.3

	S2-2601023
	Network function services for sensing
	Samsung
	Clause 7.1, Clause 7.2, Clause 7.3

	S2-2601079
	Network Function Services for Sensing
	Huawei, HiSilicon
	Clause 7.1, Clause 7.2, Clause 7.3



1.2.1		For Clause 7.1
The following points are the proposals for Clause 7.1 from different companies,
[Ericsson, AT&T] The following clauses provide the description of the NF services that each of the involved NFs exposes through its service-based interfaces for sensing services.
[OPPO]: This clause defines the service-based interfaces and operations provided by the Network Functions involved in the Sensing Service.
[LG Electronics]: The following clauses specifies the NF services related to sensing services. For each involved NF, this clause describes the NF services that are exposed via service-based interfaces to support sensing service operation.
[Samsung]: The following clauses provide for each involved NF and the NF services it exposes through its service-based interfaces for Sensing.
[Huawei, HiSilicon]: The following clauses provide the NF services that each involved NF exposes through its service-based interfaces for Sensing Services.
The intent of text for Clause 7.1 remains similar in all the proposals, and is,
“To define the sensing-related services provided by each involved NF and how these services are exposed and operated through service-based interfaces to enable sensing service operation.”

1.2.2		For Clause 7.2
1.2.2.1	Service name and Service operations
Based on the majority number of company proposals, the service API name for the Sensing Function (SF) is considered as “Nsf_Sensing”. As the Sensing function name has not been finalized yet, the API name is subject to change based on discussions during meeting.
The following table contains the service operations for “Nsf_Sensing” service, based on the different proposals.
	Service Operations
	Description
	Supporting Sources
	Remarks

	Create
	To create / request a sensing service
	CEWiT, LG Electronics, Huawei, HiSilicon
	“Create” operation was also suggested by few companies as “request, response & notify”, either in replacement to subscribe or additionally.

	Update
	To update / modify a sensing service
	CEWiT, OPPO, LG Electronics, Huawei, HiSilicon
	“update” was suggested by few companies for “Create” and for “Subscribe” by few others.

	Delete
	To delete / revoke a sensing service operation
	CEWiT, Huawei, HiSilicon,
	“delete” was proposed by companies for “create” operation. 

	Subscribe
	To subscribe for sensing service and receive notifications with sensing result
	CEWiT, Ericsson, OPPO, Samsung
	Samsung – The pCR has mentioned that the sensing consumer requests to invoke the sensing service operation but with the name Nsf_SS_Invoke.

	Unsubscribe
	To unsubscribe receiving notifications for a previously subscribed sensing service
	CEWiT, Ericsson, OPPO, Samsung
	Samsung – The pCR has mentioned that the sensing consumer requests to revoke the sensing service operation but with the name Nsf_SS_Revoke.

	Notify
	To notify / report the sensing result information, based on prior subscriptions
	CEWiT, Ericsson, OPPO, LG Electronics, Samsung, Huawei, HiSilicon
	LG Electronics – The pCR has the name “Result” but with the name sensing result notify operation being mentioned.

Huawei, HiSilicon – The pCR has the name “ResultNotify” but with the name sensing result notify operation being mentioned.



1.2.2.2	General for Clause 7.2.2.1
Only a few companies have proposed this clause – CEWiT, Ericsson, OPPO. The key functionalities of the sensing service have been covered in this.	
1.2.2.3	Service operation for Clause 7.2.2.X
The parameters that are common across all/majority of the companies have been considered and covered under input (Required/Optional) and output (Required/Optional). Further, extra parameters from different companies have also been considered and highlighted with an appropriate colour coding of each company.
Remarks:
The following points must be discussed during the meeting to be resolved,
1. In all service operations, a few parameters proposed by different companies, all seem to convey the similar information 

e.g. In Nsf_Sensing_Update, the parameters Sensing Session Identifier, Service Identifier, Sensing Correlation ID)

2. Certain parameter(s) were proposed by was proposed for Input (Required) by one company and Input (Optional) by another company 

e.g. In Nsf_Sensing_Create, Sensing service type was proposed for Input (Required), Input (Optional)

3. Certain information which are not as per fundamental principles have not been considered 

e.g. In Nsf_Sensing_Notify, there were proposals stating that Output (Required) has “None” and Output (Optional) has ACK but implementation specific. Generally, any notification provided should have an ACK indicating success/failure of the notification, and it can not be left to implementation. There are several service operations for different services in 3GPP TS 23.502, that covers this aspect.

2.		Text Proposal
The following changes are proposed to be agreed in clause 7.1 and clause 7.2 of the sensing draft TS.
* * * * First Change* * * *
7		Network Function Services
7.1		General

The following clauses describe the NF services related to sensing services. For each involved NF, these clauses specify the NF services exposed via service-based interfaces, including the operations required to support sensing service functionality.

7.2 		SF services
7.2.1		General
This clause details on SF service(s) related to sensing service. 
The following Table 7.2.1-1 represents the SF services and SF service operations.
Table 7.2.1-1: SF Services
	Service Name
	Service Operations
	Operation Semantics
	Example Consumer(s)

	Nsf_Sensing
	Create
	Request/Response
	AF, NEF

	
	Update
	Request/Response
	AF, NEF

	
	Delete
	Request/Response
	AF, NEF

	
	Subscribe
	Subscribe/Notify
	AF, NEF

	
	Unsubscribe
	
	AF, NEF

	
	Notify
	
	AF, NEF



7.2.2		Nsf_Sensing service
7.2.2.1	General
Service description: This service enables the Sensing Service Consumers (i.e. AF, NEF) to provide sensing service request(s) to the SF to obtain sensing result information. The following are the key functionalities of this service and allows the Sensing Service Consumers to,
· Create a sensing service.
· Update or modify an ongoing sensing service.
· Delete or revoke an ongoing sensing service.
· Subscribe to sensing service for a specified target sensing service area for obtaining sensing result information.
· get notified about sensing results when they are generated.
The sub-clauses of 7.2.2 elaborates the sensing service operations supported by SF.

7.2.2.2	Nsf_Sensing_Create service operation
Service operation name: Nsf_Sensing_Create
Description: The Sensing Service Consumers (i.e. AF, NEF) requests to create a sensing service in an internal target sensing service area.
Input, Required: AF Identifier, Target sensing service area (e.g. GAD shapes, Cell ID(s)), Sensing Service Type, Notification Target Address (+Notification Correlation ID).
Input, Optional: Sensing Service Type (e.g. object detection, object tracking, object localization), Object definition information (e.g. Object ID, Object dimensions, Object velocity etc.), Sensing time parameters (i.e. sensing periodicity, sensing duration, sensing time window), Sensing results reporting type (i.e. one-time or event-based or periodic), Maximum number of event reports, expected sensing result response time, required Sensing QoS information (i.e. expected confidence of sensing result, expected accuracy of sensing result), Transaction ID.
Editor's note:	The list of Sensing service types, contents of Object definition information and required Sensing QoS information is subject to RAN inputs.
Output, Required: Operation execution result indication i.e. Success or Failure, Failure cause in case of failure, Sensing Correlation ID, Transaction ID, Expiry Time.
Output, Optional: None.

7.2.2.3	Nsf_Sensing_Update service operation
Service operation name: Nsf_Sensing_Update
Description:  The Sensing Service Consumers (i.e. AF, NEF) requests to update an ongoing a sensing service.
Input, Required: AF Identifier, Sensing Session Identifier (or) Service Identifier (or) Sensing Correlation ID, Updated Target sensing service area (e.g. A subset of initially provided target sensing service area).
Input, Optional: Same or updated optional information as in Nsf_Sensing_Create Input, Update reason.
Output, Required: Operation execution result indication i.e. Success or Failure.
Output, Optional: None.

7.2.2.4	Nsf_Sensing_Delete service operation
Service operation name: Nsf_Sensing_Delete
Description: The Sensing Service Consumers (i.e. AF, NEF) cancels or revokes an ongoing sensing session.
Input, Required: AF ID, Sensing Correlation ID, AF Transaction ID.
Input, Optional: None.
Output, Required: Operation execution result indication i.e. Success or Failure, Failure cause in case of failure.
Output, Optional: None.

7.2.2.5	Nsf_Sensing_Subscribe service operation
Service operation name: Nsf_Sensing_Subscribe
Description: The Sensing Service Consumers (i.e. AF, NEF) subscribes for sensing service to receive notifications with sensing result information.
Input, Required: AF Identifier, Notification Target Address, Notification Correlation ID, Subscription validity information, Target Sensing Service Area, Sensing results reporting type (i.e. one-time, event-based, periodic).
Input, Optional: Sensing Time Parameters (start time, duration), Requested Sensing QoS (accuracy, confidence level, response time, refresh rate, etc.), Sensing Service Type (e.g., object detection, object tracking, presence detection), Reporting configuration (for periodic/event-triggered requests), Notification Target Address (for external AFs via NEF), Notification Correlation ID.
Output, Required: Operation execution result indication i.e. Success or Failure, Subscription ID if successful, Sensing Session Identifier (if successful), Subscription Correlation ID (if the subscription is accepted).
Output, Optional: Failure cause (if the subscription is rejected), Confirmed sensing parameters, Expected reporting schedule (for periodic requests), Supported Sensing QoS capabilities.

7.2.2.6	Nsf_Sensing_Unsubscribe service operation
Service operation name: Nsf_Sensing_Unsubscribe
Description: The Sensing Service Consumers (i.e. AF, NEF) unsubscribes the notification(s) for sensing service.
Input, Required: Subscription ID, AF Identifier, AF Transaction ID.
Input, Optional: Unsubscribe reason, Immediate termination request flag.
Output, Required: Operation execution result indication i.e. Success or Failure, Failure cause in case of failure.
Output, Optional: Final status information, Any pending sensing results, Failure cause (in case of failure).

7.2.2.7	Nsf_Sensing_Notify service operation
Service operation name: Nsf_Sensing_Notify
Description: The Sensing Service Consumers (i.e. AF, NEF) receives notification(s) of sensing result information or status of the subscribed sensing service.
Input, Required: AF Identifier, AF Transaction ID (or) Notification Correlation ID (or) Sensing Session Identifier, Sensing service type, Sensing Result containing Object Presence indication (i.e., Yes or No), Sensed Object count, Sensed Object definition for each of the sensed object (i.e. Object ID(s), Object(s) Location, Object(s) Characteristic Type, Velocity of Object(s) etc.).
Input, Optional: Additional metadata as specified by sensing service type, Quality Indication of Sensing Result (confidence of sensing result, accuracy of sensing result), Timestamp of Sensing measurement information.
Output, Required: Operation execution result indication i.e. Success or Failure, Failure cause in case of failure.
Output, Optional: None.
Editor's note:	The contents of Sensed Object definition, Quality indication of Sensing Result is subject to RAN inputs. 
* * * * End of Changes* * * *
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