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Abstract: This pCR resolves the EN in the ISAC usecase on smart shopping tracker, clause 7.25
1. Introduction
The ISAC usecase on smart shopping tracker addresses an important business scenario.  Wi-Fi sensing technologies are available, in some deployments, for integration into 6G networks. Indoor sensing scenarios, in particular, may provide increased accuracy from integrating non-3GPP sensing operations. Therefore, enabling non-3GPP sensing operations to be under operator control will enable the operator to offer a richer set of sensing services and also earlier service rollouts. 
The World Economic Forum identified “collaborative sensing” as a Top 10 emerging technologies enabling broader adoption of sensing services in addition to the richer and earlier service rollouts. 
For such deployments, the PR in clause 7.25.6 enables operators to provide configuration information for sensing operations under their control, including information for non-3GPP operations. 
This pCR proposes to clarify that the functionality is subject to operator policy andprovides wording alignements. It also completes the picture by detailing KPIs and related assumptions. With these changes, the EN is proposed to be deleted.
S1-261118 changes: the second change (for PR consolidation) has been removed.
S1-261256 changes: adds cosigners, NOTE text changed to clarify the scope and value of the requirement, values in KPI table added.
2. Reason for Change
Resolve the EN in the ISAC usecase on smart shopping tracker, clause 7.25. 
3. Proposal
It is proposed to agree the following changes to 3GPP  TR 22.870 v 1.1.0


* * * First Change * * * *
[bookmark: _Toc216797784]
[bookmark: _Toc216797778]7.25	Use case on Smart Shopping Tracker
[bookmark: _Toc216797779]7.25.1	Description
The indoor location analytics is expected to see exponential growth from USD14.09 billion in 2024 to USD 41.66 billion in 2029 at a CAGR of 24.2%. The growth in the forecast period can be attributed to initiatives for smart cities, inefficiency of the GPS technology in indoor premises, demand for navigation, growing need for accurate and real time location services and increasing adoption of data analytics in the retail sector [336]. Furthermore, the World Economic Forum published a report on the Top 10 emerging technologies with “collaborative sensing” as one of them, outlining the opportunity for ISAC to “combine distributed sensors […]  to improve decision making, urban systems and autonomous technologies” [337].
The described use case here demonstrates the business opportunities of ISAC enabled indoor analytics for MNOs and service providers to offer novel services to the retail sector. The proposition is that a shop owner in a larger shopping mall is interested in knowing which products customers are checking out most in their store. The store owner then finds out about a new service a company called SENSOR - not affiliated with the shopping mall or with any particular MNO - offers to retailers, allowing them to learn which parts of their store (and products displayed in that area) customers are most interested in. This is conveyed as a 3D representation of the store's interior and a heatmap-like overlay showing the customer interest. Another important benefit of sensing by 6G is the fact that risk of personal privacy being compromised is much less compared to camera-based sensing approaches.
The scenario is illustrated in Figure 7.25.1-1 and illustrates SENSOR (third-party service provider), the store owner and two MNOs, MNO A and MNO B. Furthermore, the store (shown on the bottom left) rents a broadband connection from MNO A which is operational inside the store. Inside the store are users with 6G UEs from MNO A and MNO B and all devices are 6G and Wi-Fi sensing capable.
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Figure 7.25.1-1: Smart Shopping Tracker Scenario Utilising Sensing Results from Multiple MNOs
[bookmark: _Toc216797780]7.25.2	Pre-conditions
SENSOR has contracts with multiple MNOs and it is assumed that both MNO A and MNO B have 6G coverage of the shopping mall and have sensing capabilities in their 6G networks. Furthermore, the store owner also bought a broadband package from MNO A that comes with a sensing-enabled Wi-Fi AP and offers general internet access to all staff at the store. This Wi-Fi sensing station is under MNO A control. 
As illustrated in Figure 7.25.1-1, both MNOs have an AF (Application Function) deployed in their network offering a Wi-Fi sensing enablement via an application on all 6G UEs.
UE1 and UE2 are registered with MNO A and UE3 is registered with MNO B. All three UEs are 6G and Wi-Fi sensing-enabled and have also registered with the AF of their operator. 
Users of UE1, UE2, and UE3 have explicitly opted for being part of the sensing operations offered by their respective MNOs. This consent allows them to control when and where they can be part of a sensing operation, possibly in exchange for potential incentives.
The shop owner receives SENSOR services with information about which products were of most interest to their customers. Once the shop owner completed their sign-up process with SENSOR and booked a sensing service, SENSOR issues a sensing service request to MNO A and B providing the necessary information about the target sensing service area (e.g. cartesian coordinates of the shop outline), the desired sensing result KPIs for the sensing results, and the daily opening times of the store when sensing results should be provided.
[bookmark: _Toc216797781]7.25.3	Service Flows
At the opening time of store's business days, both MNOs start setting up their sensing activities to provide the sensing results SENSOR requested, executing the following service flows
•	Using the provided location (i.e. TSSA) of the store, both MNO start continuously checking for available sensing entities (TRPs and UEs) in the TSSA for sensing operations. 
•	MNO A identifies UE1 and UE2 to be in proximity of the store and MNO B identifies UE3.
•	Both MNOs start performing sensing operations with the identified UEs and sensing data is sent to the MNO’s CN for processing into sensing results for potential exposure to SENSOR.
•	While continuously assessing the KPIs of the generated sensing results (e.g. target object identification confidence level, resolution accuracy), both MNOs' networks determine that the sensing result KPIs have not been met and consults their AF for assistance information to utilise Wi-Fi sensing of all three UEs located inside the TSSA. 
•	The AF of each MNO reaches out to the registered UEs that are capable of performing Wi-Fi sensing to provide sensing data using Wi-Fi APs that are discoverable by UEs.
•	As UE1 and UE2 are with MNO A and the store’s AP is from the same MNO, the AF of MNO A assists MNO A’s CN to perform Wi-Fi sensing. .
•	MNO A uses the Wi-Fi sensing data and fuses it with the 6G sensing data to process them into sensing results and expose them to SENSOR.
[bookmark: _Toc216797782]7.25.4	Post-conditions
MNO A can successfully provide sensing results that meet the requested KPIs through 6G and Wi-Fi sensing data fusion resulting in SENSOR being able to offer their service to the store's owner (i.e. generate a heatmap of customer interest overlayed onto a 3D representation of store interior).
The store owner can access the third-party service provider’s website through a browser and app at any point in time and check out in which aisle and shelve customers spent most of their time in the store.
[bookmark: _Toc216797783]7.25.5	Existing features partly or fully covering the use case functionality
TR 22.837 [9] has described use cases to monitor micro doppler effect by ISAC caused by chest rise/fall during sleeping. The sensing results represent the human respiration rate. TR 22.837 [9] has also described use cases for coarse gesture recognition for application navigation and immersive interaction. 
In this use case, 3GPP ISAC is expected to leverage Wi-Fi Station [201] for detection and tracking of comprehensive characteristics of individual environmental objects to meet the same sensing KPIs per object type.
7.25.6	Potential new requirements needed to support the use case
Functional Requirements:
[PR 7.25.6-1] Subject to operator policy for operating non-3GPP sensors (e.g. WiFi), tThe 6G Network should be able to coordinate  provide configuration information for the non-3GPP sensing operation under 3GPP operator control with the 3GPP sensing operation.
Editor’s Note: The PR above is FFS
NOTE 1: The PR above is applicable only to 6G Networks where the 3GPP operator operates non-3GPP sensors in addition to 3GPP sensors. The operator achieves continuous and reliable sensing efficiently by aligning sensing operations across both 3GPP and non-3GPPP sensors.
The KPIs for multi-sensor fusion in Table 7.16.6-1 are assumed as pre-condition. Additional KPIs necessary for immersive interactions based on [201] are described in Table 7.25.6-1.
Table 7.25.6-1: Performance requirements for Smart Shopping Tracker using collaborative sensing

	Scenario
	Confidence level [%]

	Accuracy of positioning estimate by sensing (for a target confidence level)
	Accuracy of velocity estimate by sensing (for a target confidence level)
	Sensing resolution
	Max sensing service latency
[ms]

	Refreshing rate
[s]

	Missed detection
[%]

	False alarm
[%]


	
	
	Horizontal
[m]
	Vertical
[m]
	Horizontal
[m/s]
	Vertical
[m/s]
	Range resolution
[m]

	Velocity resolution (horizontal/ vertical)
[m/s x m/s]

	
	
	
	

	Smart shopping tracker
	99.99
	0.1
	0.1
	1
	1
	0.5
	0.5
	100 - 500
	0.1 - 1
	0.1
	1



NOTE 2:	Continuity and reliability requirements for this use case can be met by using collaborative sensing means with sensors outside 3GPP scope.
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