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Introduction
When an emergency, disaster or any unexpected events occurs, communications infrastructure plays an essential role. In many critical incident related scenarios, the terrestrial infrastructure might be seriously compromised and cannot guarantee reliable communications for rescue teams.  During the first 72 hours of a response [1], communications maybe partially or completely disrupted due to damaged facilities, widespread power outages, and lack of access by restoration crews and equipment to the impacted area. To gain insight into potential technological solutions to this issue, the ability of deployable aerial communications architecture [1] can provide communications when the terrestrial communications infrastructure is severely damaged or unavailable. The vision for disasters involves an aerial capability that is deployable within the first 12-18 hours after a catastrophic event to temporarily restore critical communications, including broadband, for a period of 72-96 hours. When access roads and bridges are impassable, it could prevent deployable ground-based communications from entering the area. If deployable aerial communications systems were available, it can ensure the continued ability to communicate between Public Safety officers on the ground. This behaviour will be of the utmost importance.
Figure 1 depicts a network architecture combining aerial and terrestrial base station with wireless backhaul links [2]. Considering Figure 1 it can be seen that the system consists of 3 main aspects: [3]
a) Command entity.
b) Public Safety eNB realised as:
· Aerial eNB (AeNB): embedded in Low Altitude Platforms (LAPs) providing high data rates and coverage over large areas.
· Terrestrial eNB (TeNB): interoperable with conventional Public Safety systems (such as TETRA or P25) and sensor networks, enabling dedicated coverage.
c) Multimode-User Equipment (MM-UE): Multimode terminals with both LTE and conventional Public Safety communication capability such as TERTA or P25 voice and low data-rate services (ex. short message) and enabling direct mode communications (LTE ProSe) when outside of coverage.
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Figure 1 Aerial and Terrestrial Platform (Source: [2])

Discussion

During the San Francisco meeting, a new use case and related requirements [4] was proposed for Public Safety to support an aerial platform. However, there was no consensus during the meeting. Therefore, in this contribution, we propose a revised use case with related requirements to provide the aerial radio network coverage for public safety UEs for inclusion in the current TR 22.897 [5].
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Proposal
To include the following use case and requirements into section 5 of TR 22.897 V0.2.0.
*** First Change ***

3.1
Definitions

Aerial eNB (AeNB): An AeNB is an eNB deployed on an aerial platform, for example an aircraft. The AeNB may consist: base station, antennas, backhaul and support for local services. The AeNB is intended for Public Safety use providing coverage or additional capacity where: 1) coverage was never present (e.g. in an outlying area) or 2) where, for example, due to natural disaster coverage is no longer present.
5.x Isolated E-UTRAN Operation using an aerial platform use case
5.x.1 Description

This use case describes the situation where UEs can establish and maintain user traffic sessions via an Isolated AeNB mounted on an aerial platform. The UEs are within coverage of the AeNB but outside the coverage of terrestrial E-UTRAN coverage.
5.x.2 Pre-conditions

An AeNB is mounted on an aerial platform to offer Public Safety UEs on the ground wide area network access service.

The aerial platform is deployed in an incident area to ensure the continued ability to communicate between Public Safety officers on the ground.
Oscar, Peter, and Roger use Public Safety UEs, where Oscar’s and Peter’s UEs are within the coverage of the AeNB on the aerial platform but Roger’s UE is not in coverage of the aerial platform AeNB.
Roger’s UE is within the coverage of a ground-based eNB with backhaul connection.
The AeNB on the aerial platform is connected to the Evolved Packet Core (EPC) via a normal backhaul link such as an E-UTRA link or microwave link.
5.x.3 Service flows

Oscar wants to communicate with Peter. Both Oscar’s and Peter’s UEs establish a communication link with the AeNB on the aerial platform and communicate to each other.

Roger wants to communicate with Oscar and Peter. Roger’s UE establishes communication links with the ground-based eNB which possesses a backhaul connection.
A high-priority communication link for a group call between Roger, Oscar and Peter is established.

The backhaul link between the AeNB on aerial platform and EPC becomes temporarily unavailable.
Oscar and Peter’s UEs continue their existing communications via the AeNB on the aerial platform without a backhaul link, and temporary discontinue their existing communications with Roger’s UE.

The AeNB on the aerial platform is reconnected to the EPC via a redundant limited backhaul link, such as satellite link.
5.x.4 Post-conditions

Oscar’s and Peter’s UEs restore their existing communications with Roger’s UE via a redundant limited backhaul link (for example a satellite link) between the AeNB on the aerial platform and the ground-based eNB via the EPC.
5.x.5 Potential Requirements

Subject to operator policy, an AeNB mounted on an aerial platform shall be capable of maintaining existing communications between Public Safety UEs while the AeNB is without a backhaul link.
Subject to operator policy, an AeNB mounted on an aerial platform shall be capable of restoring the existing high-priority connection (for example a group call) via its limited backhaul link, such as a satellite link. Note: Potential requirements that might impact the limited backhaul link include:
1. Trigger event for the reconnection of the AeNB on an aerial platform to the limited backhaul link.

2. Security issues for the reconnection of the AeNB on the aerial platform to the backhaul. (e.g., VPN may be required for satellite link).
Subject to operator policy, the system shall be capable of supporting E-UTRA access link between a Public Safety UE and the AeNB mounted on the aerial platform. Note: Potential requirements that might impact the link between the AeNB and the UE for aerial access link include:

1. A ground-to-air channel model,

2. A high-power UE to communicate with the AeNB mounted on an aerial platform,

3. The ability to communicate with the AeNB mounted on an aerial platform when moving at high speed while supporting long range cells.

*** End of First Change ***
