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[bookmark: _Ref488331639]Background
Integrated Sensing and Communication in 3GPP 5G system means that the 5GS shall provide the sensing service and the communication service simultaneously. Serving for the sensing service, the 5GS shall have the capabilities to acquire information about characteristics of the environment and/or objects within the environment (e.g. shape, size, speed, location, distances or relative motion between objects, etc) using NR RF signals and, in some cases, previously defined information available in EPC and/or E-UTRA.
The SA1 study item about Integrated Sensing and Communication has been approved during SA#95e meeting[1] and the objectives of the study have also been identified, which include studying the use cases and the corresponding requirements and KPIs, analyzing the aspects related to security, privacy, regulatory requirements and charging, and the gaps between the identified potential requirements and existing 5GS requirements or functionalities. 
This contribution presents a summary of the progress in SA1 study and the overall potential impacts analysis on the 5GS. 
The progress in R19 SA1 
[bookmark: OLE_LINK1]During SA1#98, SA1#99 and SA1#100, the study item of Integrated Sensing and Communication has been discussed widely and there are 26 agreed use cases[2] involving the different sensing scenarios, which can generally be categorized into the following types:
· Low altitude transportation
UAV intrusion detection, sensing to avoid UAV collision, UAV flight trajectory tracing
· [bookmark: OLE_LINK14]Industrial application
AGV detection and tracking in factories, AMR collision avoidance in smart factories, etc.
· Transportation application
[bookmark: OLE_LINK2]Railway intrusion detection, highway intrusion detection, sensing assisted automotive maneuvering and navigation, sensing at crossroads with/without obstacle, sensing for tourist spot traffic management, etc.
· Meteorology monitoring 
Rainfall monitoring, sensing for flooding in smart cities, etc.
· [bookmark: OLE_LINK15]Health Care
Health monitoring at home, contactless sleep monitoring, service continuity of unobtrusive health, etc.
· Daily life & entertainment
Intruder detection in smart home, sensing for parking space determination, seamless XR streaming, immersive experience based on sensing, etc.
In general, the requirements regarding the sensing service in agreed use cases are about how 5G system performs sensing measurement and how 5G system exposes sensing information. And the corresponding potential requirements and KPI have also been discussed. Some important KPIs, e.g., sensing accuracy, sensing resolution, sensing service latency, refreshing rate, missed detection and false alarm have been identified in some specific use cases.
In summary, SA1 study on Integrated Sensing and Communication has achieved much progress on the use cases, the requirements and the KPIs.
The analysis on impacts of 5GS architecture
Consideration on 5GS architecture impacts
[bookmark: OLE_LINK3]In order to support the Integrated Sensing and Communication, 5GS should be enhanced to have the  sensing capabilities as well as the communication capabilities, namely, the 5GS should provide the sensing capabilities with the 5G communication system as shown in Figure 1.
5GC

Figure 1 Integrated Sensing and Communication architecture
[bookmark: OLE_LINK13]When the sensing service is triggered, the 5GS collects the sensing measurement data about characteristics of the environment and/or objects within the environment. The sensing measurement data could be processed locally by RAN, or reported to 5GC by RAN for further procession. Finally, the sensing information/result is exposed to the sensing consumer. In some specific scenarios, the UE may also request to sense the surrounding objects, and the network could manage the subsequent procedures about the sensing service, for instance, UE’s authentication, and handle the sensing measurement data further. 
Considering that the sensing service is a totally new capability introduced in 3GPP network, there are several aspects to be involved in further discussion in R19.
(1) Network Architecture Impacts
[bookmark: OLE_LINK8]In order to handle sensing service in 3GPP system, a new network function(e.g., Sensing Function) or functionality hosted in 5GC need to take the responsibility for the management of sensing operation within 5G system, which could be standalone or be sub-function of the current NF, e.g., AMF, LMF, UPF, etc. Furthermore, the new network function or functionality should have both control plane function for the control of sensing service, and user plane function for the sensing measure data/information transmitting. 
[bookmark: OLE_LINK9]In consideration of the huge amount of sensing data and low latency requirement, the separation of the control plane and the user plane of the network function or functionality may be more feasible and extendable.  
(2) Service&Procedure Impacts
During the process of the sensing service, the service and procedure for the following aspects may need to be considered:
· Lifecycle management of sensing service 
[bookmark: OLE_LINK5]-	Initiation, modification and termination of the sensing service
[bookmark: OLE_LINK4]-	Registration and discovery of the nodes to perform sensing 
-	Authentication/authorization during sensing service
· Handling of the sensing data
- 	Collection and process of the measurement data
- 	Exposure of the sensing information/result, etc.
· Other general features
-	Charging, congestion control, QoS differentiation, sensing service continuity, etc.
In summary, how to enhance the 5GS architecture to support the sensing service is worthy of further investigation.
[bookmark: OLE_LINK6]Consideration on the security/privacy impacts
[bookmark: OLE_LINK7]Integrated Sensing and Communication is achieved by collecting the information about the target object and/or the target area, and the information is relevant closely to the target object’s privacy, including the user’s health state, etc. Therefore, how to protect the sensing measurement data is an important issue.
During the SA1 study, some use cases such as intruder detection in smart home, Protection of Sensing Information, have already discussed the security requirements, mainly about authentication, authorization, etc. Based on the discussion, some potential security issues need further analysis, involving how to prevent an unauthorized user from collecting sensing information, how to prevent a user from collecting sensing information in forbidden area, how to collect sensing measurement data based on the user consent and national or regional regulation, etc.
For the security/privacy issues above, the corresponding security protection mechanism needs to be taken into account.
[bookmark: OLE_LINK12]Consideration on the Charging impacts
As a new type of service, the 5GS should support the corresponding charging mode for the sensing service based on the sensing information, including the service type, sensing accuracy, target area, duration, etc. The collection, report and exposure of the charging information need further study.
Besides, the charging impacts in roaming scenario might also be considered.
Proposal
· Proposal 1: To support the sensing service, the following issues may need to be considered: 
· Lifecycle management of sensing service.
· Handling of the sensing data: collection and process of the measurement data, exposure of the sensing result, etc.
· other general features: charging, congestion control, QoS differentiation, etc.
· Proposal 2: A new network function(e.g., Sensing Function) or functionality hosted in 5GC may be needed.
· Proposal 3: The security/privacy impacts should be taken into account, for example, user consent, the security of the sensing data, etc.
· Proposal 4: The charging impacts should be taken into account, for example, the service type, sensing accuracy, target area, duration, etc.
In summary, Integrated Sensing and Communication should be considered as an essential services to be supported by 5G system. And above architecture level issues are identified. As Stage 2 R18 work progressed well and approach the frozen time, it is proposed to start the SID discussion about the stage 2 R19 work next year. 
[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]Reference
[1] . [bookmark: _Ref97656732]SP-220084 New SID on Integrated Sensing and Communication 
[bookmark: _Ref104802624]https://www.3gpp.org/ftp/tsg_sa/TSG_SA/TSGS_95E_Electronic_2022_03/Docs/SP-220084.zip
[2] . 3GPP TR 22.837 v0.3.0  
https://www.3gpp.org/ftp/Specs/archive/22_series/22.837/22837-030.zip
	4/4	
image1.svg
         


image5.png




image6.emf

image7.emf

image8.png




image1.png
7
5

Tihe

=




image2.png




image3.png
ikt €





image4.png




