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Abstract: New use case for out of service UEs in process monitoring and plant asset management in TR22.832.
1. Introduction

The use cases of process monitoring and plant asset management have been described in TS22.104, Annex A.2.3.2/A.2.3.3, as well as TS22.261 Annex D.3. These use cases are characterized by a large service area of several km^2, with a large number of devices and typical transfer intervals of 100ms or more. Further, the vertical industries such as chemical refining and downstream oil and gas often use large metallic structures that create shadowing for wireless signals. This shadowing can create localized coverage holes within the intended coverage area.

3GPP has considered the use of indirect communication to extend service to out-of-coverage devices for public safety applications in LTE (TS22.278, Section 7A.2) and also in NR, with the LTE solution already specified in Rel-13 and the NR solution being under discussion for specification for Rel-17.

This contribution proposes indirect communication to provide service to UEs that are outside gNB coverage in the process monitoring and plant asset management scenarios. It should also be noted that legacy wireless technologies deployed currently in process monitoring use cases such as 802.15.4 based WirelessHART and ISA100.11a are capable of relay functions.

2. TR22.866 Requirements

A set of requirements for relaying in process automation is available in TR22.866, Section 5.1, where the remote UE is provided service via the assistance of Relay UEs. The overall description of the use case is in line with the material in TR22.804 and TS22.261.

In the present document, we raise two issues

Issue 1: Whether it is sufficient for eCAV to only refer to the relays requirement in TR22.866, or should the scenario be explicitly restated in eCAV? If eCAV only refers, then the requirements in TR22.866 should be adjusted based on input from eCAV work.

Issue 2: Need for a simplified (or prioritized) set of requirements that has lower complexity than Section 5.1 of TR22.866. This is important given the ongoing prioritization of work in downstream SA and RAN WGs for Rel-17.

2.1 Issue 1: Use case description in 22.866

The text in 22.866 does not refer to the use-cases for process industries identified in TS22.104, Annex A.2.3, as well as TS22.261 Annex D.3. It also does not explicitly refer to the specific requirements for process industries identified in Table 5.2-1 in TS22.104. The requirements in TR22.866 are also much broader than the process automation use cases that were discussed previously for CAV.

Proposal 1: Create a new use case section for process automation with relaying for eCAV. Refer text proposal included at end of this paper.
2.2 Issue 2: Simplified requirements

One hop relay instead of multi-hop relay: In process automation environments the network deployment is expected to be planned and coverage holes are likely to be infrequent and small. Single hop relay should therefore to be sufficient to provide coverage extension to UEs that don’t see gNB coverage.

Proposal 2: The requirement for multi-hop and single-hop relays should be listed separately, and the requirement for multi-hop should be lower priority than single-hop. Refer TR22.866 [PR 5.1.6-1].
Single-operator or multi-operator relay: In process automation, the network could be a non-public or a public network. In either case, the remote UE and the Relay UE should belong to the same operator.  

Proposal 3: The requirement for relaying UE and remote UE belonging to different operators should be down-prioritized. Refer TR22.866 [PR 5.1.6-6].
Throughput and latency requirements: The description in TR22.866 includes several use-cases including AR/VR as well as process automation. Providing high-throughput services such as AR/VR over indirect communication adds additional complexity compared with focusing on the process automation use-cases.

Proposal 4: The performance requirements should focus on the plant and asset management use cases discussed in TR22.104.

---------- Use Case template ----------
5.x
Service to out-of-coverage UEs for process monitoring and plant asset management
5.x.1
Description

The use cases of process industries have been described in TS22.104, Annex A.2.3, as well as TS22.261 Annex D.3. These use cases are characterized by a large service area of several km^2, with a large number of devices. The associated performance requirements are provided in Table 5.2-1 in TS22.104.

Further, the process industries such as chemical refining, downstream oil and gas often use large metallic structures that create shadowing for wireless signals. This shadowing can create localized coverage holes within the intended coverage area where the gNB signal is not available.

The use of indirect communication can allow UEs that are near the coverage hole to extend service to UEs that are within the coverage hole.

5.x.2
Pre-conditions

UE1 and UE2 are deployed for process monitoring or plant asset management.

UE1 is in a coverage hole and cannot directly receive service from any gNB

UE2 receives service from a gNB

UE1 and UE2 are nearby and within range for indirect communication.

5.x.3
Service Flows

Network configures UE2 to act as a relay, subject to UE2 capabilities
UE1 receives indirect communication signal from UE2

UE1 establishes indirect communication connection with UE2 and obtains service using this indirect communication and UE2’s connection to the gNB. This process is under network control.
5.x.4
Post-conditions

UE1 can exchange process monitoring or asset management data with the network with the assistance from UE2.
5.x.5
Existing features partly or fully covering the use case functionality

None in Rel-16.

Potential requirements for Rel-17 in TR 22.866, Section 5.1

5.x.6
Potential New Requirements needed to support the use case

[PR-5.x.A] 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 TS22.104, Table 5.2-1 Annex A.2.3.2 and A.2.3.3.
