3GPP TSG RAN WG1 #116                                               R1- 2400155
Athens, Greece, February 26th - March 1st, 2024

[bookmark: _GoBack]Source:	New H3C
[bookmark: Title]Title:	Discussion for ISAC deployment scenarios
[bookmark: Source]Agenda Item:	9.7.1
[bookmark: DocumentFor]Document for:	Discussion and Decision

1. [bookmark: _Ref521334010]Introduction
In the RAN#102 meeting, SID on channel modelling for Integrated Sensing And Communication (ISAC) for NRwas discussed and defined as below [1].

The focus of the study is to define channel modelling aspects to support object detection and/or tracking (as per the SA1 meaning in TS 22.137). The study should aim at a common modelling framework capable of detecting and/or tracking the following example objects and to enable them to be distinguished from unintended objects:
•	UAVs
•	Humans indoors and outdoors 
•	Automotive vehicles (at least outdoors)
•	Automated guided vehicles (e.g. in indoor factories)
•	Objects creating hazards on roads/railways, with a minimum size dependent on frequency

All six sensing modes should be considered (i.e. TRP-TRP bistatic, TRP monostatic, TRP-UE bistatic, UE-TRP bistatic, UE-UE bistatic, UE monostatic). 

Frequencies from 0.5 to 52.6 GHz are the primary focus, with the assumption that the modelling approach should scale to 100 GHz. (If significant problems are identified with scaling above 52.6 GHz, the range above 52.6 GHz can be deprioritized.)

For the above use cases, sensing modes and frequencies:
-	Identify details of the deployment scenarios corresponding to the above use cases.
-	Define channel modelling details for sensing using 38.901 as a starting point, and taking into account relevant measurements, including:
a)	modelling of sensing targets and background environment, including, for example (if needed by the above use cases), radar cross-section (RCS), mobility and clutter/scattering patterns;
b)	spatial consistency.
It will be discussed at RAN#105 whether to include additional study beyond channel modelling for ISAC.


In this contribution, we further provide our considerations on ISAC deployment scenarios.
2. ISAC deployment scenarios
2.1 Intruder detection in smart home
[bookmark: _MCCTEMPBM_CRPT81540015___5]Based on 3GPP TR 38.837[2], sensing in indoor scenario is a kind of the typical scenarios of indoor/local-area sensing. Considering people spends most of lifetime indoor, improving the user experience for indoor scenario is important to us. In order to enjoy more comfortable and convenient indoor life, various devices are connected via wireless signals to build a smart home platform.
For intruder detection in smart home scenario, due to the activities of indoor object or human, the 3GPP signal measured by UE or network can be sued to analyze and collect the sensing information such as Doppler frequency shift, amplitude change and phase change, the behavior of indoor object or human as shown in following figure 1.
[image: ]
Figure 1 An example of sensing operation of UE

Proposal 1: The scenario of intruder detection in smart home is the focus of Rel-19 ISAC with high priority.


2.2 UAV flight trajectory tracing
Based on 3GPP TR 38.837[2], with the development of UAV technologies and the increase of demands on rapid logistics, aerial photographing, environmental monitoring and public security, a variety of commercial UAV services gradually become reality.
The commercial UAV flies based on predetermined flight routes, following regulated positions, heights, speeds, and directions. Due to some restricted sensors of UAV, UAV cannot correctly decide its own position, height or speed, and thus cannot follow the traced route. 
5G RAN entities can rely on radio sensing to obtain the information on UAV position and motion (e.g., distance, angle) and send 3GPP sensing data to a sensing processing entity located in the 5G system.
As shown in Figure 2, the UEs that are connected to the 5G RAN entities can be configured to assist in the sensing operations, which can increase the sensing coverage, provide more positioning reference points, and improve sensing result accuracy and robustness. 
The 5G sensing processing entity can collect the sensing data from one or multiple network infrastructures.
The 5G network operator can provide the UAV flight trajectory tracing service to a trusted third-party application (e.g., UAV service operator, UAV management department, USS/UTM) as requested.
[image: ]
Figure 2 UAV flight trajectory tracing by 5G system

Proposal 2: The scenario of UAV flight trajectory tracing is the focus of Rel-19 ISAC with high priority.
3. Conclusion
In this contribution, we discuss about SBFD random access operation with the following proposals:
Proposal 1: The scenario of intruder detection in smart home is the focus of Rel-19 ISAC with high priority.
Proposal 2: The scenario of UAV flight trajectory tracing is the focus of Rel-19 ISAC with high priority.
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