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Abstract of the contribution: This paper proposes to add ProSe communication support for cyber-physical control applications per requirements stated in TS 22.104 in the FS_5G_ProSe work stream. 
1 Introduction

There is a list of requirements which have been identified for cyber-physical control application in vertical domains at Stage 1. The current FS_5G_ProSe work does not cover the certain specific needs from the vertical domains. This discussion paper aims at bringing awareness to the needs of the verticals in ProSe communication and trigger the discussions on how these requirements may be fulfilled by the planned ProSe work in release 17 and to see if additional work is needed.  
2 Discussion
In TR 22.832 “Study on enhancements for cyber-physical control applications in vertical domains” (FS_eCAV), a use case on “Cooperative carrying of work pieces” was studied for smart manufacturing. Mobile robots / AGVs need to work together in order to carry the large or heavy work pieces. The details of the use case can be found in TR 22.832 Clause 5.11 [1].
This category of use cases as well as other ProSe related use cases lead to new requirements on 5GS in terms of ProSe communication. In TS 22.104 [2], Clause 7, the requirements are listed, also as shown below: 
7.2.1
General

The 5G system shall allow UEs to use ProSe communication when the UEs are not served by a RAN.
The 5G system shall be able to support ProSe communication between UEs in close proximity using spectrum different than the spectrum being used for the 5GC-based communication.

The 5G system shall be able to support ProSe communication for 5G LAN-type private communication.

The 5G system shall be able to support multicast communication between the UEs within the group of UEs connected by ProSe communication.

7.2.2
Network performance

The 5G system shall be able to support direct wireless communication (ProSe) between a group of UEs for periodic deterministic communication (both unicast and multicast) with respective service performance requirements in Table 5.2-1 (related to cooperative carrying).

The 5G system shall be able to support mobility of the group of UEs connected by ProSe communication with respective service performance requirements in Table 5.2-1 (related to cooperative carrying).

The 5G system shall be able to support ProSe communication with respective service performance requirements in Table 5.2-1 (related to cooperative carrying) between UEs up to 50 m distance.

7.2.3 Clock synchronization

The 5G system shall be able to support time synchronization (working clock domain) between the UEs within the group of UEs connected by ProSe communication.

7.2.4 Service Continuity

The 5G system shall be able to support service continuity of a group of UEs using ProSe communication with respective service performance requirements in Table 5.2-1 (related to cooperative carrying) when the group moves between a non-public network and a PLMN (subject to operator policies and agreement between the operators and service providers).

7.2.5 Indirect communication

The 5G system shall be able to support indirect 3GPP communication with respective service performance requirements in Table 5.2-1 (related to cooperative carrying) between UEs out of transmission range by one intermediate UE.

The 5G system shall be able to provide service to an out-of-coverage UE via indirect communication while meeting the performance requirements specified for the process automation use cases in Table 5.2-1 (related to Annex A.2.3.2 and A.2.3.3).

These requirements need to be analyzed by the stage 2 working group to see a) which are already supported or can be supported with the exisitng objectives/key issues in FS_5G_ProSe; b) which are not yet considered but may be realised with minimal effort and can be included in rel-17 work; c) which are the requirements which needs to be postponed to rel-18; d) which are requirements which need to be addressed by some other study/work items/groups.  
3 Proposal
The stage 1 requirements need to be analyzed by the stage 2 working group to see a) which are already supported or can be supported with the exisitng objectives/key issues in FS_5G_ProSe; b) which are not yet considered but may be realised with minimal effort and can be included in rel-17 work; c) which are the requirements which needs to be postponed to rel-18; d) which are requirements which need to be addressed by some other study/work items/groups.  
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