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1. Introduction
This contribution proposes to update “Challenges and potential gaps” about the use case, “5.1 Online cooperative high-resolution 3D map building” 

2. Discussion
There is the following Editor’s note in clause 5.1.3, and it needs to be resolved.
[CPG-5.1.3-008] Based on the request from the application (e.g., from an application of the leader robot in a robot group, or from an application in the cloud server), 5G system is expected to adjust the accuracy level of clock synchronization.
NOTE 6: Possible scenarios regarding the referred robot group include a group of “automated robots”, a group of “fully autonomous robots”, a group of “tele-operated robots”, and a group that consists of a suitable combination of those kinds of robots.
Editor’s Note: In the above [CPG-5.1.3-008], clarification is needed on the detail of the adjustment of the accuracy level of clock synchronization and what network capability to be exposed.
Let’s consider the following example scenario. 
The application server is aware that a higher accuracy level of clock synchronization is reqired in a more complex enviroment of interest (e.g. Area 1 in Figure X-1). The application requests the moniroting of the accuracy level for clock synchninization to the 5G system, and the 5G system can perform the monitoring based on the application request and report the measured results. In addition, the 5G system can inform the application server of its accuracy checking capability. 
The application server can request the 5G system to adjust the accuracy level to in order to maintain the proper accuracy level needed for robot applications in the particular area. 
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Figure 1. Example scenario adjusting clock synchronization accuracy level

3. Proposal
It is proposed to add the following changes  to 3GPP TR 22.916.
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5.1	Online cooperative high-resolution 3D map building
[bookmark: _Toc144441669]5.1.3	Challenges and potential gaps

The following applicable aspects are identified and recommended for further study and can be further considered with other ongoing or recently completed Studies if applicable.
[CPG-5.1.3-001] 5G system is expected to be able to provide a means to ensure a very high accuracy level of clock synchronization to support that a group of service robots can build up 3D map collaboratively (i.e., synchronization among service robots within a collaborating group and synchronization among the multiple sources related to the respective service robots) in which the accuracy level is required by the applications layer.
NOTE 1: Clock synchronization accuracy is provided by 5G system in order to support applications that require time-sensitive communication. Depending on what is required by the robot application layer a higher accuracy level is expected. In scenarios where a group of robots connected to each other via multi-hop, the current accuracy level of clock synchronization (e.g., Cooperative carrying – fragile work pieces; (A.2.2.5), Table 7.2.3.2-1, 3GPP TS 22.104) [2] might not be sufficient. It is also discussed that a smaller clock synchronization budget might be necessary to support collaborative robots (cobots) scenarios where there are further network elements in the robots behind the UE.
[CPG-5.1.3-002] 5G system is expected to be able to ensure the integrity and validity of clock synchronization for a designated length of time when a group of service robots are in ProSe-based operation outside the coverage area served by NG-RAN.
NOTE 2: The time length is dependent upon the type of project and is required by a service robot’s application.
[CPG-5.1.3-003] If the integrity and validity of clock synchronization cannot be ensured for a designated length of time, the 5G system is expected to notify the application.
[CPG-5.1.3-004] 5G system is expected to be able to provide a means for UE(s) to adjust the accuracy level of clock synchronisation.
[CPG-5.1.3-005] 5G system is expected to be able to provide a means to share the accuracy level and integrity-related information of clock synchronization with the cloud (in Uu-based scenario) or with the leader robot (in ProSe-based scenario). 
[CPG-5.1.3-006] 5G system is expected to be able to provide a means to resume the connection when an ongoing connection is disrupted (e.g., due to radio link failure b/w a robot and the communicating counterpart) within a very short period of time, required by the applications layer.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]NOTE 3: The current time period for securely reconnecting is required to be less than 1s. Robotic applications that perform critical roles may require much shorter time period: <100ms for critical, <10ms for highly critical. 
NOTE 4: The requirement is not intended to cover scenarios where the service robot experiencing more severe levels of disruptions, such as 3GPP registration state changes.
[CPG-5.1.3-007] 5G system is expected to be able to provide a means to allow a member robot that has predicted communication disruption or measurement failure to disseminate necessary information, which is required by the applications layer, to one or more destinations within a very short period of time required by the applications layer.
NOTE 5: The required time period is application dependent (e.g. <100ms for moderate level of disruption, <10ms for critical level of disruption). The above CPG is intended for both RRC Connected mode and RRC-Inactive mode. It is not intended that the above CPG is applicable to RRC Idle mode.
[CPG-5.1.3-008] Based on the request from the application (e.g., from an application of the leader robot in a robot group, or from an application in the cloud server), 5G system is expected to be able to determine a specific area in which the system could adjust the accuracy level of clock synchronization, and to be able to provide a means to expose the network capabilities (e.g. capability of monitoring “clock synchronization accuracy level”) and the monitoring results (e.g. the accuracy level measured in the area of interest) to the application (see Annex X for an example).
NOTE 6: Possible scenarios regarding the referred robot group include a group of “automated robots”, a group of “fully autonomous robots”, a group of “tele-operated robots”, and a group that consists of a suitable combination of those kinds of robots.
Editor’s Note: In the above [CPG-5.1.3-008], clarification is needed on the detail of the adjustment of the accuracy level of clock synchronization and what network capability to be exposed.


* * * * Start of Next Change * * * *
ALL NEW TEXT
[bookmark: _Toc144441701]Annex <X> (informative):
Example Scenario for adjusting the accuracy level of clock synchronization

[bookmark: _Toc144441702]Energy-efficient robots collaborate to jointly work on certain task in an area of interest such as cleaning, disinfection, and agriculture. They adapt actions based on environmental conditions, emphasizing accuracy while optimizing computing and communication resources. 
The application server is aware that a higher accuracy level of clock synchronization is reqired in a more complex enviroment of interest (e.g. Area 1 in Figure X-1). The application requests the moniroting of the accuracy level for clock synchninization to the 5G system, and the 5G system can perform the monitoring based on the application request and report the measured results. In addition, the 5G system can inform the application server of its accuracy checking capability. 
The application server can request the 5G system to adjust the accuracy level to in order to maintain the proper accuracy level needed for robot applications in the particular area. 
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Figure X-1: Example scenario adjusting clock synchronization accuracy level

* * * * End of Changes * * * *
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