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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
This paper will discuss 5G-ACIA LS and provide our opinions.
Discussion
In Dec of 2022, 3GPP received an LS from 5G-ACIA on Use Cases and requirements for industrial factory applications [1]. In that LS, 5G-ACIA mentions two industrial use cases using sidelink, i.e. Cooperative Carrying Robots Use Case and Relative Positioning Use Case, and would like to be informed of the completeness/status of the specification work on these use cases.
Based on 5G-ACIA’s request, SA has had a corresponding discussion and provided the below reply in the same year [2].
[bookmark: _Hlk121942343]Regarding the requirements to support direct device communication for UEs supporting factory applications that belong to a private network (either standalone NPN or public-network integrated NPN).
· 3GPP SA clarifies that the work in stage 2/3 to date (inclusive of Release 18) on device-to-device communication focuses on commercial, V2X and public safety services. Support of device-to-device communication for deterministic services within private networks has not been addressed so far.

Regarding the requirement to support positioning for a UE that is out of coverage.
· 3GPP SA clarifies that there is ongoing work in Release 18 stage 2 to support positioning for in-coverage, out-of-coverage and partial-coverage as part of the FS_Ranging_SL study which studies 5G architecture enhancements to enable Ranging-based services and sidelink positioning for commercial, V2X and public safety services. 
Additionally, SA mentions that 3GPP work is contribution-driven, so companies interested in those use cases mentioned by 5G-ACIA can propose further work plans in the related 3GPP TSGs and Working Groups.
In RAN#98, RAN plenary noted this LS but expected companies’ views in the further RAN meeting. We believe this RAN plenary is a good chance to share and interact with companies’ opinions.
The following elaborates our views on those use cases mentioned.
· Cooperative Carrying Robots Use Case 
[bookmark: OLE_LINK2]So far NR SL-related WIs (till Rel-18) have not focused on the requirements from 5G-ACIA, but 5G NR has already committed to serving low latency and high-reliability communications via the Uu interface. The corresponding functionalities are approved by Rel-16/17 URLLC and TSN WI. Rel-16/17 URLLC and TSN WI intend to support the periodic and deterministic TSN communication with a time synchronicity budget of the 5GS that does not exceed 900ns and implement 0.5ms transmission latency of 99.9999%-99.999999% requirement. Accordingly, the enhancement mechanisms have been reflected in RAN specs, including accurate time sync (including PDC), PDCP duplication, EHC, grant transmission mechanism and etc. Note that all enhancements apply to the Uu interface. If 3GPP would like to take 5G-ACIA’s request into account, we understand the most straightforward and easy way is to evaluate if/how to transplant the mechanisms above for SL transmission.  

· Relative Positioning Use Case
The objectives of Rel-18 Positioning WI are to support positioning for in-coverage, out-of-coverage and partial-coverage. It means that 3GPP is now working on the specification of SL positioning, which targets the below accuracy requirements with up to 100 MHz in the FR1 spectrum [3][4].
Table Target accuracy requirements for SL positioning

	SL Positioning KPIs
	V2X
	Public Safety
	IIoT
	Commercial

	Horizontal Positioning Accuracy
	Set A (similar to "Set 2" defined in [3]): 1.5 m for 90% of UEs (absolute or relative)
	1 m for 90% of UEs (absolute or relative)
	Set A: 1 m for 90% of UEs (absolute or relative)
	1 m for 90% of UEs (absolute or relative)

	
	
	
	Set B: 0.2 m for 90% of UEs (absolute or relative)
	

	
	Set B (similar to "Set 3" defined in [3]): 0.5 m for 90% of UEs (absolute or relative)
	
	
	

	Vertical Positioning Accuracy
	Set A: 3 m for 90% of UEs (absolute or relative)

	2 m (absolute or relative between 2 UEs) for 90% of UEs
	Set A: 1 m for 90% of UEs (absolute or relative)
	2 m for 90% of UEs (absolute or relative)

	
	Set B: 2 m for 90% of UEs (absolute or relative)
	0.3 m (relative positioning change for 1 UE) for 90% of UEs
	Set B: 0.2 m for 90% of UEs (absolute or relative)
	

	Relative Speed
	
-
	
Up to 30 km/h
	
Up to 30 km/h
	
Up to 30 km/h

	Angle Accuracy
	Set A: Y = ±15° for 90% of the UEs

	
	Set B: Y = ±8° for 90% of the UEs

	NOTE 1: For evaluated SL positioning methods, the performance results in Annex B.1 are described in terms of: 
-	whether each of the two requirements are satisfied, and 
-	%-ile of UEs satisfying the target positioning accuracy for a requirement that may not be satisfied with 90%.
NOTE 2: Target positioning requirements may not necessarily be reached for all scenarios and deployments
NOTE 3: All positioning techniques may not achieve all positioning requirements in all scenarios.




For convenience, we also list the objectives of Rel-18 SL Positioning work item [3]:
· Specify SL PRS for support of sidelink positioning such that the SL PRS uses a comb-based (full RE mapping pattern is not precluded) frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS is used as a starting point.
· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA.
· Specify support of resource allocation for SL PRS.
· Specify procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC). 
· Specify signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions.
· Specify reporting signalling and procedures to facilitate support of SL positioning in all coverage scenarios and for PC5-only and joint PC5-Uu scenarios.
· Specify signalling to NG-RAN for sidelink positioning and ranging service authorizations as needed. 
· Specify corresponding new core requirements, as well as identifying and specify the impact on the existing RAN4 specification, including RRM measurements and procedures.

Observation 1 [bookmark: _Toc129595548]So far NR SL-related WIs (till Rel-18) have not focused on the requirements from 5G-ACIA.
Observation 2 [bookmark: _Toc129595549]Rel-16/17 URLLC and TSN already specify mechanisms for industrial factory applications via the Uu interface, which can support TSN communication with a time synchronicity budget of the 5GS that does not exceed 900ns and fulfil 0.5ms transmission latency of 99.9999%-99.999999% requirement.
Observation 3 [bookmark: _Toc129595550][bookmark: _Hlk129356313][bookmark: OLE_LINK6]Rel-18 Positioning WI is now working on SL positioning, which targets achieving the accurate requirement of < 1m with up to 100 MHz in the FR1 spectrum. 
[bookmark: OLE_LINK8]While considering we are at the stage of 1st quarter of 2023 and Rel-19 WS is incoming, we tend to think more related details can be discussed in Jun Rel-19 WS. Thus, we suggest/welcome companies interested in supporting device-to-device communication for industrial applications to propose corresponding study/work items to that WS. At that time, we can try to understand whether these requirements can be considered in 3GPP Rel-19 budget.

[image: ]
Figure Rel-19 timeline

[bookmark: _Toc129595551]RAN replies the LS by clarifying that 1) for ‘Cooperative Carrying Robots Use Case’, so far NR sidelink related WI has not addressed the related requirement; and 2) for ‘Relative Positioning Use Case’, Rel-18 Positioning WI (NR_pos_enh2) will specify SL positioning functionality. Companies interested in supporting device-to-device communication for industrial applications are welcome to propose corresponding study/work items considering the 3GPP Rel-19 timeline. 
[bookmark: _Toc129595552]A LS reply is sent to 5G-ACIA to reflect the observations and proposals above.
[bookmark: _Toc109213964]Conclusion
We have the following observations:
Observation 1	So far NR SL-related WIs (till Rel-18) have not focused on the requirements from 5G-ACIA.
Observation 2	Rel-16/17 URLLC and TSN already specify mechanisms for industrial factory applications via the Uu interface, which can support TSN communication with a time synchronicity budget of the 5GS that does not exceed 900ns and fulfil 0.5ms transmission latency of 99.9999%-99.999999% requirement.
Observation 3	Rel-18 Positioning WI is now working on SL positioning, which targets achieving the accurate requirement of < 1m with up to 100 MHz in the FR1 spectrum. 

We have the following proposals:
Proposal 1	RAN replies the LS by clarifying that 1) for ‘Cooperative Carrying Robots Use Case’, so far NR sidelink related WI has not addressed the related requirement; and 2) for ‘Relative Positioning Use Case’, Rel-18 Positioning WI (NR_pos_enh2) will specify SL positioning functionality. Companies interested in supporting device-to-device communication for industrial applications are welcome to propose corresponding study/work items considering the 3GPP Rel-19 timeline.
Proposal 2	A LS reply is sent to 5G-ACIA to reflect the observations and proposals above.

[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]Reference
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Annex

[bookmark: OLE_LINK1]Title:	Reply LS on Use Cases and requirements for industrial factory applications
Response to:	5G-ACIA LS on Use Cases and requirements for industrial factory applications (RP-223475)
Release:	-
Work Item:	-

Source:	3GPP TSG RAN
To:	5G-ACIA
Cc:	3GPP TSG SA, 3GPP TSG RAN WG1, 3GPP TSG RAN WG2
Contact Person:	
Name:	Zhe Fu
E-mail Address:	fuzhe@OPPO.com

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 	

Attachments:	None


1. Overall Description:
3GPP RAN would like to thank 5G-ACIA for their LS on Use Cases and requirements for industrial factory applications. 
3GPP RAN has discussed the use cases mentioned and would like to provide the following response.
· So far NR SL-related WIs (till Rel-18) have not focused on the requirements from 5G-ACIA.
· Rel-16/17 URLLC and TSN WI already specify mechanisms for industrial factory applications via the Uu interface, which can support TSN communication with a time synchronicity budget of the 5GS that does not exceed 900ns and fulfil 0.5ms transmission latency of 99.9999%-99.999999% requirement.
· Rel-18 Positioning WI is now working on SL positioning, which targets achieving the accurate requirement of < 1m with up to 100 MHz in the FR1 spectrum.
· RAN would like to clarify that 1) for ‘Cooperative Carrying Robots Use Case’, so far NR sidelink related WI has not addressed the related requirement; and 2) for ‘Relative Positioning Use Case’, Rel-18 Positioning WI (NR_pos_enh2) will specify SL positioning functionality. Companies interested in supporting device-to-device communication for industrial applications are welcome to propose corresponding study/work items considering the 3GPP Rel-19 timeline.

2. Actions:
To 5G Alliance for Connected Industries and Automation (5G-ACIA).
ACTION: 	3GPP RAN respectfully asks 5G-ACIA to take the above feedback into account.

3. Date of Next TSG-SA Meetings:
3GPP RAN#100				12 - 14 Jun 2023			Taipei
3GPP RAN#101         			          11 - 15 Sep 2023			India, IN
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