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1
Impacts
{For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study}
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	X
	Applications Enablement Aspect

	No
	
	
	
	
	

	Don't know
	X
	
	
	
	


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a …
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
Parent Work Item
For a brand-new topic, use “N/A” in the table below. Otherwise indicate the parent Work Item.
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


2.3
Other related Work Items and dependencies
	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	800049
	5G_HYPOS
	Normative work outcome summarized in 22.261

	840041
	eCAV
	Normative work outcome summarized in 22.261, 22.104

	840039
	EAV
	Normative work outcome on UAS in 22.125

	840031
	VIAPA
	Normative work outcome on CMED and A/V Service Production 22.263

	860009
	FS_AMMT
	Prior study on AI/ML model transfer

	750003
	eV2X
	Normative work outcome in 22.186 

	950003
	FS_Sensing
	Ongoing study in 22.837

	950004
	FS_AmbientIoT
	Ongoing study in 22.840

	950005
	FS_Metaverse
	Ongoing study in 22.856

	950008
	FS_AIML_Ph2
	Ongoing study in 22.875

	960020
	FS_SOBOT
	Study on Network of Service Robots with Ambient Intelligence

	
	
	{optional free text} 


3
Justification

In Release 19, FS_SOBOT study has explored the present and anticipated roles of mobile / wireless communications in bolstering operational models of a group service robots, with a particular focus on two primary collaboration modes within a group operation framework. Ensuring consistent communication availability is paramount for optimizing the performance of robot groups. Additionally, the potential gaps and challenges underscore the significance of timely sharing of event-related information necessary to support more complex and advanced scenarios, citing pertinent studies and normative requirements. The objective of the previous study was to analyse potential gaps and challenges relevant for 3GPP 5G system to support groups of service robots across various usage scenarios, taking into account spectrum utilization and the diverse needs of the robotics industry. The following are summary of collected use cases in TR 22.916:
· Constructing 3D Maps (5.1): Energy-efficient robots collaborate for mapping in cleaning, disinfection, and agriculture. They adapt to environmental conditions for accuracy while managing resources.

· Strengthening Security (5.2): Robots and security personnel collaborate for patrolling, target identification, and alarm reporting. Synchronized transmission ensures rapid response, enhancing security.

· Intelligent Data Fusion (5.3): Robots collaborate for real-time data fusion, sharing information efficiently based on fusion levels, including underwater sensor networks.

· Visual Sensors in Service Robots (5.4): Robots with visual sensors focus on indoor surveillance and transportation, detecting incidents and sharing data for situational awareness.

· Robots in Care Communities (5.5): Robots aid in crime prevention, emergencies, and assistance in care communities, enhancing safety and support.

· Voicebots for Accessibility (5.6): Voicebots assist individuals in accessing services through speech-to-text processing and voice calls.

· Geo-surface Sensing and Computing (5.7): Geo-surface sensing applications utilize Multi-access Edge Computing (MEC) for navigation and interaction.

· Mining Robotics (5.8): Robots play diverse roles in mining, improving safety and efficiency in extreme conditions.
However, along with the observed and expected population aging (United Nations: Population Ageing), there are certain areas that can still create value for telecom industry by more carefully architecting and designing next generation communications systems that can support operations of local and remote physical systems with or without human in the loop (autonomous system or semi-autonomous system with communication supported). The following areas are still evolving in the context of next generation mobile communications and applications that can provide benefits for end-users, in the form of human users and/or non-human users (e.g., IoT or intelligent things):

· Living: smart assisted-living, traveling, shopping
· Experience: robotic-assisted entertainment

· Critical Roles: smart agriculture, public safety, disaster relief 
· Societal Goals: safety measure for workers in extreme conditions
Given the compelling scenarios and varied requirements, it is suggested to conduct further research to thoroughly examine and document the support provided by the 3GPP 5G and/or next-generation systems for groups of service robots across various usage scenarios
NOTE: extreme networking condition, in-vehicle, machine-to-machine intelligent multimodal communication (M2Mim), UAM

4
Objective

The objective of this study is to further evaluate the outcome of Release 19 Study and to identify use cases and aspects related to efficient communications service and cooperative operation for a group of service robots in various areas and industry verticals which are not covered previously, including: 
· collaborative robots (cobots): cooperative networking among cobots (as a UE, a UE relay, mobile base station relay, and base station)

· efficient communication support for delivery robots sharing public roads with vehicles and pedestrians

· efficient communication support for sensor fusion using multiple robotic applications: 
· service continuity of an indirect network connection using multiple indirect network connection paths for a single traffic flow (both functional aspect and performance aspect related to various level of applications needs), 

· exposure of information between application layer and communications layer (e.g., over a single path or multiple paths), 
· communication interruption that degrades application-layer performance (e.g., sensor fusion, real-time data collection and dissemination)

NOTE 1: The term “sensor fusion” includes fusion of data/input from multisensory applications and multimodal applications.

NOTE 2: The case of “multiple robotic applications” includes machine-type communication where machines / robots have partial or full functionality of automation themselves
· efficient communication support for wide-area sensing (e.g., monitoring farmland, wildlife using aerial robotic applications using UAVs) with intelligence across different communication entities
· support of scalable and efficient use of communication resources needed for stable operation of multiple service robots especially when a large number of service robots are present 
NOTE 3: It is intended to cover aspects and scenarios that are not covered by prior study.

· aspects related to security, privacy and charging
NOTE 4: This study encompasses various types of robots and/or robotic applications, as in the previous study, such as ground robots, aerial robots, and underwater robots (including those under the ground or on the water surface).

5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	" TR"
	22.8XX
	Study on  Network of Service Robots with Ambient Intelligence Phase 2
	TSG#106
Dec. 2024
	TSG#107
Mar. 2025
	LEE, Ki-Dong (kidong.lee@lge.com), LG Electronics 



	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	
	
	
	


6
Work item Rapporteur(s)
LEE, Ki-Dong, kidong.lee@lge.com, LG Electronics 
7
Work item leadership

SA1
8
Aspects that involve other WGs
9
Supporting Individual Members
	Supporting IM name

	LG Electronics

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


