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1. Introduction
This contribution provides text for Deployment scenarios in Section 6 of TR 22.916.
2. Reason for Change
The TR needs some text relevant for Deployment scenarios.
3. Conclusions
See below.
4. Proposal
It is proposed to agree the following changes to 3GPP  TR 22.916v0.5.0.


* * * First Change * * * *
[bookmark: _Toc144441696][bookmark: _Toc144441664] 6	Other considerations
Editor’s Note:  This clause is intended to include existing and/or ongoing studies related to robotic applications and implementation and deployment related considerations, e.g., issues and guidelines.  

[bookmark: _Toc144441697]6.x	High-level communication scenarios 
Robotic Application Enablement Communication (in short Robotic Communication) is a technology that enables a group of robots (or a robot) to communicate with various entities, including other robots (or robotic applications), humans (e.g., residents, workers, pedestrians in indoor/ outdoor structured or unstructured environments), infrastructure, and networks. Here are several scenarios for Robotic Communication.
NOTE 1: A robot with communication functionality is a physical entity that can  act as an ordinary UE, a UE acting as a relay for other UE (e.g., UE Relay), and a gNB (e.g., IAB-Node) that is fixed or mobile depending on scenarios.
NOTE 2: In the following scenarios, the communication direction is assumed to be unidirectional  or bidirectional.
NOTE 3: In the following scenarios, the communication path is assumed to be a single hop or multi-hop. In a multi-hop scenario, a combination of different scenarios are possible when applicable, e.g., R2R and R2C.
NOTE 4: In some of the following scenarios, the counterpart of a robot (or a group of robots) in communication path can be an IoT device, an ordinary UE, a UE acting as a relay, and so on.

1.	Robot-to-Robot (R2R) Communication:
- Collision Avoidance: Robots can exchange information about their speed, direction, and position to avoid collisions, especially in intersections or blind spots.
- Traffic Congestion Management: R2R communication allows robots to share real-time traffic information, helping them choose less congested routes. Both road traffic (e.g., in public roads) and robot traffic are considered.
- Examples: 
· A group of robots for public safety purposes.
· Indoor and outdoor delivery robots. 
· Internet of aerial robots (or Internet of drones).
· A group of robots using machine-type media communications (e.g., media between robots).
· Robots maneuvering in unstructured environments or in structured environments such as public roads, sidewalks. 
· In the United States, currently, robot operations lack national regulation and are governed by individual states. Virginia set a precedent in 2017 by regulating robot operation, allowing them to move on sidewalks and crosswalks at speeds not exceeding 10 mph (ca. 16km/h). If these paths are unavailable, robots are permitted to operate on the roadside with a speed limit of 25 mph (ca. 40km/h). In 2020, Pennsylvania enacted regulations allowing robots weighing up to 550 pounds (ca. 250kg) without payload [X1-NGA].

2.	Robot-to-Infrastructure (R2I) Communication:
- Traffic Signal Coordination: Robots can receive data from traffic signals to optimize their speed and reduce unnecessary stops, improving traffic flow.
- Roadside Assistance: Remote drivers can receive alerts and assistance information, such as nearby charging stations or emergency services, from roadside infrastructure.
NOTE 5: For example, in some States of the United States where robots are legally considered as road vehicles, such robots are assumed to be capable of supporting communication features relevant to Cellular V2X (e.g., LTE-V2X, NR-based V2X).
- Examples: 
· Indoor and outdoor delivery robots. 
· Internet of aerial robots (or Internet of drones).
· Car valet robot at parking lots
· A group of robots using machine-type media communications (e.g., media from a robot to infrastructure).
· A group of aerial roots (e.g., UAVs) performing geo-surface sensing and/or environmental monitoring.

3.	Robot-to-Pedestrian (R2P) Communication:
- Pedestrian/Human Safety: Robots can detect pedestrians/human equipped with or without communication devices, issuing warnings to both robot operators and pedestrians/human to prevent accidents or collision.
- Crosswalk and human-zone Safety: Pedestrians/humans can receive alerts on their devices (UE’s, tethered/untethered devices) about approaching robots, ensuring timely safety-related alert.
- Examples: 
· Surveillance robot (e.g., in CCRC)
· Disinfection robot (e.g., in hospitals, hotels)
· Outdoor delivery robots allowed to use public roads some of which are shared by humans.
· Personalized assistive robots: personalized digital experience (e.g., VR/XR/MR assisted shopping, gaming). Both physical robots and virtual bots are considered where virtual bots are assumed to be linked to authorized multi-sensory input (e.g., acoustic signals, voice, audio, or visual input such as facial expressions, gesture, and/or gait) and display mechanisms that are security and privacy ensured.

4.	Robot-to-Network (R2N) Communication:
- Robot/road Traffic Management: Traffic authorities can collect real-time data from robots to monitor traffic patterns, analyze congestion, and adjust traffic signals for optimal flow. See NOTE 5 for outdoor delivery robots that are considered as a regular vehicle depending on local regulatory requirements.
- Emergency Response: Robots can transmit information about accidents or road hazards directly to emergency services, enabling faster response times.
- Timely Response: Robots that are in inter-continental real-time trading environments (e.g., trans-Atlantic financial market), realistic mixed-reality gaming and entertainment, and so on.
[bookmark: _GoBack]NOTE 6: the term `Network’ can include 3GPP NTN and TN. Different from R2I scenarios, R2N scenarios include communication with a server. Also, refer to V2I (clauses 4, 5.6, 5.7, and 5.8 in TR 22.185 and V2N (clauses 5.15, 5.26, and 5.27 of TR 22.185).

5.	Robot-to-Cloud (R2C) Communication:
NOTE 7: This communication scenario describes the use of edge or cloud for, e.g., AI/ML-related computation that are commonly necessary to support intelligent operations of a robot or a group of robots. This scenario can be overlaid with other scenarios such as R2N or R2I.
- Fleet Management: Fleet operators can track robots, monitor their health, and optimize routes, leading to efficient operations and reduced maintenance expenses.
- Over-the-Air (OTA) Updates: Robot manufacturers can remotely deploy software updates and patches to improve robot performance and security.
- Examples:
· A group of robots in healthcare, delivery, and/or manufacturing environments.
· Tele-operated robots with haptic feedback/control.

6.	Robot-to-Grid (R2G) Communication:
- Smart Charging: Electric robots can communicate with the grid to schedule charging during off-peak hours, optimizing energy usage and reducing costs for both consumers and utilities.
- Grid Stability: Electric robots can provide feedback to the grid about available battery capacity, enabling the grid to balance demand and supply effectively.
- Examples:
· A group of robots in smart city settings, in hazardous control environments.

7.	Robot-to-Home (R2H) Communication:
- Home Automation: Robots can communicate with smart home devices, allowing users to control home appliances, lighting, and security systems remotely from their robots.
- Energy Management: Electric robots can supply power back to homes during peak demand periods, reducing the load on the grid and lowering household electricity expenses.
- Examples:
· A group of robots in smart home that can provide timely and accurate information for the smart home server for high-quality decision-making.
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