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Abstract: Introduces a use case to TR 22.837 for sensing that is received by the 5GS itself.
1. Introduction
By opaque sensing we describe sensing data sent 'over the top' such that the 3GPP system is unaware of the information in the communication. Transparent Sensing is by contrast sensing data such that the 3GPP system is aware of the content in the communication. In location services, transparent sensing is the essential enabler for the service. This use case generalizes this concept to support transparent sensing to support diverse 3GPP services. One such service is 
2. Reason for Change
Use case to consider the possibility of transparent sensing and the value possible through service enablers
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.837 v010.
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Next Change
3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
opaque sensing: sensing measurements are communicated such that they cannot be discerned or interpreted by the 5GS, e.g. the data is communicated at the application layer in an encrypted form.
sensing measurement: obtaining sensing measurement data about a target object.
sensing result: the information about a target object after processing, such as being present and object dimension, which is related to a particular sensing service.
transparent sensing: sensing measurements are communicated such that they can be discerned and interpreted by the 5GS, e.g. the data is communicated using a standard protocol to an interface defined by the 5GS.  
[bookmark: _Toc104210778]Next Change
5.Q	Transparent Sensing Use Case
[bookmark: _Toc100862437][bookmark: _Toc100921161][bookmark: _Toc104210779]5.Q.1	Description
Transparent sensing is a use case in which sensing data is captured by the UE and communicated so that the 5GS is aware of the sensing information. From this information, service enablers can be defined. One example of such information is location data, whose corresponding service enabler is Location Based Services. 
In this use case, sensing data is made available to the 5GS, and the requirements for this exposure are considered. The data so obtained can be used for diverse purposes. One such purpose is Localization (identifying both a three dimensional position and orientation.) Transparent Sensing data used for Localization is described in TR 22.856 [M] 
[image: ]
Figure 5.Q.1-1: Opaque and Transparent Sensing Data
The distinguishing characteristic of this use case is that the sensing data is provided to the 5GS itself, not merely by the 5GS to an AF out of scope of 3GPP standardization.
[bookmark: _Toc100862438][bookmark: _Toc100921162][bookmark: _Toc104210780]5.Q.2	Pre-conditions
A UE has access to one or more sensors. In this use case. the UE has access to three sensor: 3D LiDAR, an RGB Camera and a Smart Phone Camera. The sensors' physical configuration is known (e.g. the cameras are 10 cm apart).
A mobile network MN supports the acquisition of sensing data. We term this support by the network a 'sensing data sink.'
Editor's Note: A sensing data sink is a stage 2 notion. What can we instead write? The 5GS supports a service that acquires sensing data to either process it and expose the processed information?
[bookmark: _Toc100862439][bookmark: _Toc100921163][bookmark: _Toc104210781]5.Q.3	Service Flows
The user U activates a mechanism to provide sensing data to the 5GS. This process is analogous to activating or enabling a location tracking service. 
MN acquires data provided by U's UE, for a period of time.
The user U deactivates the mechanism to provide sensing to the 5GS.
[bookmark: _Toc100862440][bookmark: _Toc100921164][bookmark: _Toc104210782]5.Q.4	Post-conditions
The sensing data acquired by the 5GS is processed in order to enable other services. The processed information can for example provide 'Spatial Localization' information that can be exposed to authorized third parties, as discussed in 22.856 [M]. "Spatial Localization Use Case".
[bookmark: _Toc100862441][bookmark: _Toc100921165][bookmark: _Toc104210783]5.Q.5	Existing feature partly or fully covering use case functionality
[bookmark: _Toc100862442][bookmark: _Toc100921166][bookmark: _Toc104210784]The 5GS already supports transport of sensor data. The table below provides indicative performance requirements for media used for sensor information communication.
	Sensor Type
	Uplink KPI
	Remarks

	3D Lidar
	30 Mbps
	An example 3D LiDAR: 16 channel, 0.3M data points, dual return mode
2 bytes distance, 1byte [Q]

	Industrial RGB Camera
	16 ~ 800 Mbps
	2,592 x 2,048 x 10bits x 2.5 Hz x 6 EA, compression ratio 2%

	Smart Phone Camera
	4 ~ 200 Mbps
	2,160 x 2,880 x 8bits x 1 Hz x 4 EA, compression ratio 2%


Figure 5.Q.5-1: Performance Requirements (already possible to fulfill with the 5GS)
5.Q.6	Potential New Requirements needed to support the use case
[PR. 5.Q.6 - 001] Subject to user consent and national or regional regulation, based on operator policy, the 5GS shall support a mechanism to receive uplink sensor data from a UE that is authorized to provide uplink sensor data to the network.
[PR. 5.Q.6 - 002] Subect to user consent and national or regional regulation, based on operator policy, the 5GS shall support a mechanism to expose information derived from processed sensor data to authorized third parties.
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