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Abstract: This document proposes a new uses case on handover in Multi-modality Interaction System and the related requirements, which guarantee a continuous service and increases charging accuracy.
---------- Use Case template ----------
5.x
Handover in Multi-Modality Interaction System
5.x.1
Description
A multi-modality interaction system can be deployed in many scenarios, e.g. V2X, where a group of sensors equipped on a mobile vehicle report the monitoring data to the application server. And the application server evaluates the monitoring data received from all the sensors and generates instructions for the motion control. Skipping a sensor from data aggregation would affect the accuracy of motion control. 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 application servers can always acquire all the available modality inputs with the requested QoS, especially while executing a handover. For example, a multi-modality input may not be available as the sensor is suffering from radio link failure or the QoS of one modality inputs can’t be guaranteed in the target cell (Note the sensors may equipped in a moving vehicle). 
Hence, it is necessary to study an efficient handover scheme in 5G network to improve the availability and the reliability in Multi-Modality Interaction System. It also increases charging accuracy in the operator network, as the successful establishment of the connection of part of the modality inputs doesn’t mean the successful delivery of the multi-modality service.
5.x.2
Pre-conditions

A multi-modality interaction system consisting of following elements, each of them has 5G capability.
· 3 active sensors, e.g. 3 UEs: capture monitoring data and  report the data to the application server for a complete TACMM service;
· 1 moving vehicle: equipped with these sensors;
· 1 application server: evaluates the monitoring data received from all sensors and generates  instructions for the motion control on the moving vehicle;
· Different priorities for 3 sensors, e.g. higher priority for sensor 1/2 and lower priority for sensor 3.
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Figure 1: Vehicle in multi-modality interaction system 
5.x.3
Service Flow
1. Three sensors equipped in the vehicle capture monitoring data and report the data to the application server. 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. The vehicle moves from one 5G RAN to another 5G RAN (target RAN), but the target RAN’s radio resource is limited. Sensor 2 and sensor 3 handover to the target RAN successfully while sensor 1 may be at the risk of being rejected due to the limited radio resource in the target RAN.
3. Since the server needs data from all 3 sensors to make accurate decisions, based on operator policy, the 5G system either grants  sensor 1 with the required QoS to guarantee the integrated service continuity or reject the handover of all sensors to the target RAN.
4. If, with resource limited, the lower priority sensor (sensor 3) couldn’t hand over successfully, the target RAN rejects the related multi-modality service, release the other connected modalities (sensor 1/2) for the same multi-modality service.
5. Else if  the handover failure sensor (sensor 1) with a higher priority, it depends on the related connected sensors’ priority whether the handover failure sensor can be connected successfully:
if another related higher priority sensor (sensor 2) has been connected successfully, the target RAN allocates resources to sensor 1 for a successful connection;
otherwise, the target RAN rejects the related multi-modality service, as a multi-modality service can’t be supported with any sensor out.
6. 
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Figure2: Handover for multi-modality interaction system
5.x.4
Post-conditions

Option A
Sensor 1 connects to the target RAN successfully;
Three sensors work collaboratively and the service continuity is guaranteed.
Option B

The multi-modality service is stopped.

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
[PR 5.X.6-1] The 5G system shall be able to identify the flows of one of multiple UEs subjected to a multi-modality service.

[PR 5.X.6-2] The 5G system shall be able to support coordinated connection/handover management for a group of UEs subject to the same multi-modality service (e.g., to prioritize the connection/handover of one sensor when other connections/handovers are established in the case of resource constraint).
[PR 5.X.6-3] The 5G system shall support different sensors for a same multi-modality service to be given different QoS.
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