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Abstract: This document proposes a new uses case on Smart-Factory backup in Multi-modality Interaction System and the related requirements.
---------- Use Case template ----------
5.x
Smart-Factory backup in Multi-Modality Interaction System
5.x.1
Description
A multi-modality interaction system can be deployed in the smart factory where a group of sensors report the monitoring data to the controller. And the controller evaluates the monitoring data received from all the sensors and generates next instructions for the motion control where skipping a single sensor from data aggregation would affect the accuracy of motion control or even lead to a production line breakdown. For such case, the service robustness is very important.

However, in a wireless environment, e.g., mobile network, it is hard to guarantee that the multi-modality servers can always acquire all the available inputs with the requested QoS. For example, a multi-modality input may not available as the UE is suffering from radio link failure or handover to another cell (Note the sensors may equipped in a slow moving vehicle of the factory). Due to the strict latency and reliability requirement for multi-modality interaction, the taking over procedure should be finished within very short time (e.g., at survival time level). To achieve this, the 5G network is better for prompt actions than the application level as it is aware of the radio conditions.

 Hence, it is necessary to study an efficient backup scheme in 5G network to improve the availability and the reliability in Multi-Modality Interaction System.
5.x.2
Pre-conditions

A multi-modality interaction system consisting of following elements, each of them has 5G capability.
· 3 active sensors: captures monitoring data and  report the data to the controller;
· N back sensors with capabilities for backup: 

· Backup UE1 is the same device type with UE1 (e.g., for capturing voiceprint) ;

· Backup UE2 is the same device type with UE2 (e.g., for capturing video);
Servers involved in this scenario:

· Multi-modality controller: evaluates the monitoring data received from all sensors and generates next instructions for the motion control.
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Figure 1: parts of smart factory multi-modality interaction system 
5.x.3
Service Flows

1. UE1, UE2 and UE3 captures monitoring data and report the data to the controller. The multi-modality data is sent to the server simultaneously or at pre-defined interval (FFS, depends on the new survival time definition for synchronization).
2. UE1 is not able to serve the task any more, e.g., UE1 is experiencing radio link failure or handovers to another cell. When the 5G network detects this, a backup UE is triggered by the network to taking over and continue UE1’s task to achieve better service robustness for multi-modality base on operator’s policy or the APP policy.

More specifically, 5G network has gained pre-agreed policy with application that UE1’ input is mandatory and another UE (Backup UE1) is available with the capabilities to backup. 5G system can take the coordinated connection management for UEs subject to the same task based on operator’s policy. E.g., the subsequent backup UE1 is exempt from access restrictions to supplement the existing cooperative UEs even though the network is suffering from resource congestion if operator enables this coordination enhancement;
3. Backup UE1, UE2 and UE3 captures monitoring data and report the data to the controller. 
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Figure2: Backup for multi-modality interaction system
5.x.4
Post-conditions

The backup sensor starts capturing data and report the data to the controller;
The controller is not aware of the radio failure cases happened in 5G network and the service continuity is not impacted.

5.x.5
Existing features partly or fully covering the use case functionality
< Highlight existing features in the existing set of normative specifications that partly or fully cover this use case.>
5.x.6
Potential New Requirements needed to support the use case
The 5G network shall be able to provide backup for multi-modality data to achieve better service robustness based on:

-     Operator’s policy or the APP policy; 
-
Status of UE devices (e.g. RLF, handover);
-
Capabilities of other UE devices (e.g. UE devices with capabilities for backup).

The 5G system shall be able to support coordinated connection management for a group of UEs subject to the same multi-modality service (e.g., to facilitate the service connection establish for subsequent UEs promptly).
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