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Summary
The requirements for the use case family on "higher reliability, higher availability and lower latency" have not been vetted, and there is a lot of overlap and confusion between the traffic scenarios and requirements. The agreed categorisation into use case families further complicated the structure.
This document adds PR numbers to the potential requirements in clause 5.2.3, then copies them selectively and with updates to clause 7 on consolidated potential requirements, and suggests reasonable and justified values for the requirements. Some requirements, unfortunately, still lack validated numerical values.

The potential requirements have been treated as follows:
· [001] The following requirement almost duplicates existing requirements in clause 5.1. It applies to conventional industrial control and human interaction. When copying to clause 7, the requirement has been made exact, but there is no concrete reference. The NMGN White paper suggests 1 ms. This value has been used.
The 3GPP system shall support very low latency (1 ms). [5]
· [002] The following requirement almost duplicates existing requirements in clause 5.1. It applies to conventional industrial control. There is no need to copy this requirement to clause 7.
The 3GPP system shall support very high reliability

· [003] The following requirement duplicates existing requirements in clause 5.1. It can be understood to apply to all use case families. There is no need to copy this requirement to clause 7.
The 3GPP system shall support very high availability

· [004] The following requirement applies to conventional industrial control, human interaction, remote control, and prioritised communications. It should be noted that the data rate requirement cannot be uplink only, because both the recipient and the sender are likely to use the wireless connection. The NMGN White paper suggests 10 Mbps. This value has been used.
The 3GPP system shall support high uplink and downlink data rates (10 Mbps per device) in a dense environment. [5]
· [005] The following requirement applies to extreme industrial control, conventional industrial control, human interaction, and remote control, i.e., all cases were the data transfer has to be highly optimised for speed and efficiency.
The 3GPP system shall support local content, applications, and services.

· [006] The following requirement was unclear and contained several requirements. When copying to clause 7, it has been expanded to two requirements and a note. It applies to prioritised communications. The NMGN White paper suggests 10 ms and 10 Mbps. Those values have been used.
The 3GPP system shall support very low latency (10 ms) [5]

The 3GPP system shall support high throughput (10 Mbps) [5]

NOTE: The device speed is relatively high,e.g. up to 120 km/h.
· [007] The following requirement can be simplified. When copying to clause 7, the condition has been covered by a note. It applies to prioritised communications.
The 3GPP system shall support service continuity.

· [008] The following requirement can be simplified and cleaned up. When copying to clause 7, the condition has been covered by a note. It applies to prioritised communications.
The 3GPP system shall support very high reliability (99,999 % or higher) [3][4].

· [009] The following requirement can be simplified. When copying to clause 7, the mobility condition has been covered by a note. It applies to prioritised communications.
The 3GPP system shall support high availability (approximately 100 % of the time on the road). [4]
· [010] The following requirement was a duplicate. It is not needed. It applies to prioritised communications. Most sources mention the more modest 10 ms latency requirement.
The 3GPP system shall support low end-to-end latency ranging from 1 ms up to 10 ms [3] even in the high mobility scenario.

· [011] The following requirement contains two requirements. When copying it to clause 7, it has been expanded to two requirements. It applies to prioritised communications.
The 3GPP system shall support dynamic resource utilization in the cloud.
The 3GPP system shall support local content, applications, and services.
The 3GPP system shall support dynamic resource utilization in the cloud.
· [N/A] The following requirements were missing from the potential requirements but they can be found in the use case 5.12 on "connectivity for drones" in TR 22.891. The requirements are a mixture of requirements for controlling the drones, and for sending a video stream from the drones. They have been covered by other BBs and use case families already. They have been added to the clause on potential requirements, with some rewording, for completeness sake.
The 3GPP system shall support:

- Round trip latency less than [150 ms], including all network components. 

- Due to consequences of failure being loss of property or life, reliability goal is [near 100%.] 

- Reliability to be at the same level for current aviation Air Traffic Control (ATC). Link supports command and control of vehicles in controlled airspace. 

- Priority, Precedence, Preemption (PPP) mechanisms shall be used to ensure sufficient reliability metrics are reached. 

- Position accuracy within [10 cm] to avoid damage to property or life in densely populated areas.

- Provide continuous wireless coverage, high speed uplink bandwidth at least [20Mbps], for a flying UE at low altitude of [10-1000] meters with the high speed as maximum as [300km/h]. 
Proposal

1) Add PR numbers to existing potential requirements

2) Copy relevant rewritten requirements into clause 7 on consolidated requirements

3) Add missing requirements

4) Justify performance requirements with references.

-------------------- PROPOSED CHANGES ---------------------
------------------------- 1ST CHANGE ----------------------------

5.2.3
Potential requirements

[PR 5.2.3-001] The 3GPP system shall support very low latency (~1 ms)

[PR 5.2.3-002] The 3GPP system shall support very high reliability

[PR 5.2.3-003] The 3GPP system shall support very high availability

[PR 5.2.3-004] The 3GPP system shall support high uplink data rate (tens of Mbps per device in a dense environment).

[PR 5.2.3-005] The 3GPP system shall support local processing of the traffic.

[PR 5.2.3-006] The 3GPP system shall support low latency and high throughput (100 Mbps) even in the high mobility scenario (e.g. up to 120 km/h).

[PR 5.2.3-007] The 3GPP system shall support service continuity in the high mobility scenario.

[PR 5.2.3-008] The 3GPP system shall support ultra-high reliability (99,999 % or higher) [3][4] even in the high mobility scenario.

[PR 5.2.3-009] The 3GPP system shall support high availability (approximately 100 % of the time on the road) [4] even in the high mobility scenario.

[PR 5.2.3-010] The 3GPP system shall support low end-to-end latency ranging from 1 ms up to 10 ms [3] even in the high mobility scenario.

[PR 5.2.3-011] The 3GPP system shall support dynamic resource utilization in the cloud and at the network edge (compute, storage, network and radio) for a given UE.
[PR 5.2.0-001] The 3GPP system shall support a moderate end-to-end latency (75 ms) and moderate uplink data rates (20 Mbps). [REF!]
[PR 5.2.0-002] The 3GPP system shall support very high reliability. [REF!]
[PR 5.2.0-003] The 3GPP system shall support the prioritisation of critical traffic over other traffic in the same network.

[PR 5.2.0-004] The 3GPP system shall support the isolation of critical traffic from other traffic in the same network.
NOTE 1: The device speed is relatively high, e.g., 200 km/h.
NOTE 2: Devices are airborne, at altitudes of, e.g., 10-1.000 m
------------------------- 2ND CHANGE ----------------------------

7.1
Introduction
7.2
Extreme industrial control
[CPR 5.2.3-005] The 3GPP system shall support local content, applications, and services.
7.3
Conventional industrial control
[CPR 5.2.3-001] The 3GPP system shall support very low latency (1 ms). [5]

[CPR 5.2.3-004] The 3GPP system shall support high uplink and downlink data rates (10 Mbps per device) in a dense environment. [5]
[CPR 5.2.3-005] The 3GPP system shall support local content, applications, and services.
7.4
Industrial automation

7.5
Human interaction

[CPR 5.2.3-001] The 3GPP system shall support very low latency (1 ms). [5]

[CPR 5.2.3-004] The 3GPP system shall support high uplink and downlink data rates (10 Mbps per device) in a dense environment. [5]
[CPR 5.2.3-005] The 3GPP system shall support local content, applications, and services.
7.6
Remote control

[CPR 5.2.3-004] The 3GPP system shall support high uplink and downlink data rates (10 Mbps per device) in a dense environment. [5]
[CPR 5.2.3-005] The 3GPP system shall support local content, applications, and services.
7.7
Prioritised communications
[CPR 5.2.3-004] The 3GPP system shall support high uplink and downlink data rates (10 Mbps per device) in a dense environment. [5]
[CPR 5.2.3-006a] The 3GPP system shall support very low latency (10 ms). [5]

[CPR 5.2.3-006b] The 3GPP system shall support high throughput (10 Mbps). [5]
[CPR 5.2.3-007] The 3GPP system shall support service continuity.
[CPR 5.2.3-008] The 3GPP system shall support very high reliability (99,999 % or higher) [3][4].
[CPR 5.2.3-009] The 3GPP system shall support high availability (approximately 100 % of the time on the road). [4]
NOTE: The device speed is relatively high, e.g. up to 120 km/h.
[CPR 5.2.3-011a] The 3GPP system shall support local content, applications, and services.
[CPR 5.2.3-011b] The 3GPP system shall support dynamic resource utilization in the cloud.

-------------------- END OF CHANGES ---------------------
