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Abstract: this PCR proposes updates usecase 5.5 to support multi path / simultaneous connections
Background
The use case looks at a worker that works on a dangerous mining site.  
	5.5.5
Existing features partly or fully covering the use case functionality

Clause 6.3 Multiple Access Technologies

“Based on operator policy, the 5G system shall be able to provide simultaneous data transmission via different access technologies (e.g. NR, E-UTRA, non-3GPP), to access one or more 3GPP services”




In section 5.5.5 it eludes to that the multi-modal UEs / sensors etc could have simultaneous connections to the 5G network, however this is not clear from the use case.  In fact, in such a dangerous environment one could expect that no single point of failure should jeopardize a human life and that redundancy would be built into the system.  In addition, one could also expect that safety equipment is not dedicated to an individual but is “pooled” together such that when a miner comes to work they pick up the necessary personal protection equipment that is suitable for their body dimensions.  When such PPE is “pooled” together it could also be expected that there could be PPEs from different providers with different capabilities.

Text is added to the use case to capture pooling aspects, a failure occurring at the mining site and that PPE can use various different ways to communicate with the 5G network.

****start of changes****

5.5.2
Pre-conditions

Multi-modal UEs, with sensor, haptic and audio/visual capabilities, are interconnected, through the 5G Network provided by the MNO, both locally, or remotly over the MNO 5G Network. 
NOTE:
Multi-modal UE could be an individual or group of sensors or could be a traditional smartphone with sensors that connect to 5G network using direct device connections or indirect network connection.
The MNO provides service data flows for multimodal information delivered over one common session to different UEs. E.g., a single user may receive haptic information be sent to her/his haptic glove and belt and audio to be sent to her/his headset to help navigate the worker through the exclusion zone.
PPE equipment is not dedicated to a specific individual, any user at the start of their work can pick up any piece of PPE equipment e.g. Belt, gloves etc and use it for all or part of their day.  PPE equipment is obtained in batches from different manufacturers and can have different capabilities.
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Figure 5.5.2-1. Example of a personal exclusion zone
5.5.3
Service Flows

0.
A worker starts his day and is required to wear specific PPE, the workers collect the necessary PPE from its stored location(s), puts it on and then starts their tasks for the day.  The PPE connects to a monitoring and control unit in the facility.
1.
The worker using PPE connected to a monitoring and control unit walks through a mining site where multiple exclusion zones are defined to protect her/him from hazardous occurrences. As the worker gets closer to the exclusion zone, her/his PPE establishes a session to enable transmission of alarms to the monitoring and control unit, e.g., noise levels, visibility levels and user location

2. If a hazard situation is detected, on-site workers need to be alerted immediately and defined personal exclusion zone(s) should be communicated with the on-site miners according to their proximity to the exclusion zone. Thus, the monitoring system determines that the user must be alerted, through haptic and audio alerts, since the monitoring and control unit determined that those are the modal types the user can utilized safely in the dangerous environment
3. The monitoring and control system, navigates workers using both a trained haptic language instruction (single buzz on the right side: move right, single buzz on the left side: move left, etc.) set and audio/visual mechanism to enable the user to safely leave the hazard area.
4. While navigavating the hazard area one of the communication links fails due to an accident on the site, however the monitoring and control system continues to assist the worker to safely leave the hazard area.
5.5.4
Post-conditions

The site worker is safely navigated away from the dangerous exclusion zone as the 5G network enables the PPE to alert the monitoring and control unit of dangerous situations which triggers the monitor and control unit to use the 5G network to transmit multi modal commands to steer away site workers from dangerous exclusion zones.

5.5.5
Existing features partly or fully covering the use case functionality

In 3GPP TS 22.263 [4], there are requirements for supporting video, imaging, and audio for professional applications.

In 3GPP TS 22.261 [6] there are requirements to support the following:

 Clause 6.3 Multiple Access Technologies

“Based on operator policy, the 5G system shall be able to provide simultaneous data transmission via different access technologies (e.g. NR, E-UTRA, non-3GPP), to access one or more 3GPP services”

“The 5G system shall support a set of identities for a single user in order to provide a consistent set of policies and a single set of services across 3GPP and non-3GPP access type”

Clause 6.26.2.5 Traffic Types

“The 5G system shall support traffic scenarios typically found in a home setting (from sensors to video streaming, relatively low amount of UEs per group, many devices are used only occasionally) for 5G LAN-type service”
5.5.6
Potential New Requirements needed to support the use case

[PR. 5.5.6-1] The 5G network shall be able to provide a mechanism to route specific traffic types from multimodal applications over a single session for a user using two or more UEs with different multimodal capabilities .See key performance requirements in Table 5.5.6-1. Haptic (DL) information is communicated only from Remote Site to Local Site.
Table 5.5.6-1: Potential Key performance requirements for a personal exclusion zone in dangerous remote environments.

	Traffic Direction
	Traffic Type
	Packet Size
	Reliability (%)
	Latency (ms)
	Average Data rate

	UL/DL
	Video
	1.5 kB
	[99.999]
	<400 [11]
	1-100 Mbps

	UL/DL
	Audio
	50 B
	[99.9]
	<150 [11]
	5-512 kbps

	UL/DL
	VR
	MTU
	[99.9]
	<300 
	600 Mbps

	DL
	Haptic
	Tactile sigs.

1 DoF: 2-8 B

10 DoFs: 20-80 B

100 DoFs: 200-800 B
	[99.999]
	0-50 [11] [12]
	1-4k pkts/s 

(w/o compression)

100-500 pkts/s,

(w/ compression.)


Editor’s Note:
KPIs for personal exclusion zone in dangerous remote environments may need further discussion and verification.

Editor’s Note:
The use case must be reviewed to consider aspects on time synchronization.
[PR. 5.5.6-2] The 5G system shall be able to provide simultaneous data transmission via the same or different access technologies (e.g. NR, E-UTRA, non-3GPP, direct device connection, indirect device connection), to access one or more 3GPP services.

NOTE:
Simultaneous can be duplicate data or a single data stream that is split across the access technologies.  If one or both are supported is up to downstream group to determine.
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