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Abstract: This use case introduces an off-network multi-hop relay scenario providing Mission Critical services outside of all network coverage.
x.1
Off-network multi-hop relay
x.1.1
Description

A rescue team has arrived at a plane crash site in a remote mountainous area without fixed network coverage. A multi-hop relay is used to provide communications between the rescue team and a med-evac team. The med-evac team’s helicopter is enroute to the crash site.
x.1.2
Pre-conditions

Ranger Richards is equipped with a body-worn camera connected to the MCVideo client in his MCX UE. 

Emergency Medical Technician (EMT) Edwards is equipped with a MCX UE for voice, video, and data.

Ranger Richards is speaking with, and streaming video to EMT Edwards via off-network multi-hop relays.

The relationship of each device is illustrated in x.1.2.
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Figure x.1.2: Off-network connectivity of the Users

x.1.3
Service Flows

Ranger Richards is on-scene at the crash site, which is at the bottom of a canyon far from the coverage of any 5G networks. Relay UEs have been placed by members of the rescue team in locations that allow communication to reach out of the canyon.   
While enroute to the crash site, the med-evac helicopter moves into coverage of the first relay, then into range of the second relay, and eventually into range of Ranger Richards UE.  Communications coverage is variable due to the mountainous terrain and the location of the crash site.
EMT Edwards assesses the situation by viewing the video and gives triage instructions to Ranger Richards and other members of the team via his MCX UE until he arrives at the site. 
EMT Edwards receives the voice and streaming video from Ranger Richards without interruption and without EMT Edwards realizing that there was a change in the underlying transport path.
x.1.4
Post-conditions

EMT Edwards arrives at the crash site and attends to the injured survivors. The survivors are transported to the hospital via the med-evac helicopter. Ranger Richards discontinues streaming video, and communications between Ranger Richards and EMT Edwards are terminated. 

x.1.5
Existing features partly or fully covering the use case functionality
MCPTT, MCVideo, MCData.
x.1.6
Potential New Requirements needed to support the use case
The 5G system shall support the relaying of MCPTT, MCVideo and MCData services between off-network UEs using a multi-hop chain of relay UEs.

The operating range of each relay UE in an off-network multi-hop chain of relay UEs in an outdoor scenario shall equal line-of-sight to other off-network UEs or relay UEs.

The 5G System shall minimize the interruption to communications when the number of hops in a multi-hop chain of off-network UEs changes. 
The 5G system shall provide detailed signal quality indication to the remote UEs about the individual links between the relay UEs in the multi-hop chain.

The 5G system shall allow co-existence of multiple chains of relay UEs in the same area.

The 5G system shall maintain service continuity when off-network UE traffic is relayed through a different off-network UE in the same chain of relay UEs.

The 5G system shall maintain service continuity when off-network UE traffic is relayed through a different chain of off-network relays than the original.
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