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1
Multi-hop Relay for Public Safety
1.1 Description

Communications are the lifeblood of first responders. Getting operational assistance, medical aid, and locating first responders is critical to saving the lives, both the lives of citizens and the first responders themselves. The ability of first responders to operate off-network with at least one UE remaining in direct communication with the network as a relay (relay UE) is one of the critical needs to safety in addition to maintaining communications among all personnel in off-network scenario. The chance that the UE of one of the first responders loses contact with the relay UE exists, even though that UE can still communicate with other UEs in the first responder group. This is particularly true in incidents in rural areas or within large buildings, multi-hop sidelink communication can be critical in these situations. Consider the following scenario.

1.2 Scenario
First responders are called to an incident involving a plane crash in a rural area. A command post is set up at the site of the crash and first responders discover that passengers are spread over a large area. The person at the crash site (officer A) maintains contact with the network using his device as a relay UE. The others spread out to look for survivors. Even though, officers B and C travel far from the crash site, they can still communicate with the command post via officers B and A’s Relay UE functionalities.
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Officer C discovers a crash survivor that is near death and needs immediate attention and evacuation. Continuous communication with the responding helicopter is necessary to direct the helicopter to the correct location. Without the use of multi-hop relay, all relaying of information, including telemetry from medical devices must somehow occur manually by being sent by officer C to officer B, and having officer B repeat the information via the officer A relay UE to the helicopter and the responding medical team. With the use of multi-hop relay, officer C can communicate directly with the helicopter and medical team, including relaying telemetry information from medical devices.
Due to the multi-hop functionality as described here, the medical team receives the telemetry data and provides medical directions to officer C who aids the crash survivor and saves the person's life.

A similar use case can be envisioned when all officers are off network as shown below where officers B and C act as Relay UEs for officer D while officer A maintains contact with the command post.
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1.2 Scenario Summary
In emergency situations, as first responders lose contact with the relay UE, the chain of communication is severed, increasing the risk of human casualties. Luckily, with the help of multi-hop relay, first responders can re-establish that critical line of communication. 

Multi-hop UE-to-Network and UE-to-UE communications can potentially become a straightforward way to support other applications as described in https://www.3gpp.org/ftp//Specs/archive/22_series/22.866/22866-h10.zip
2. Potential Requirements

· Communication between one UE and the network via one or more other UE relays. 
· Communication among all UEs while in off-network scenario via one or more relay UEs.
· The network operator shall be able to define the maximum number of hops supported in their networks when using relay UEs.
· Please see section 6.9.2.1 of 3GPP TS 22.261 V18.0.0 (2020-09) for additional requirements.
3. Conclusion

Accurately contacting a first responder or a civilian who is injured or incapacitated during mission critical operations has long been a goal of public safety, regardless of whether they have direct contact with the network or not. Not providing multi-hop functionality will mean that people will lose lives needlessly. Providing multi-hop provides a solution to a wide range of scenarios that, while perhaps less common, nevertheless involve someone's life.
The requirements listed in clause 2 above must be included in the revised WID RP-212712.
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