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Introduction
This document discusses the impacts of Public Safety requirements to RAN, and introduces some additional use cases and requirements that are important to be included within any RAN work on ProSe, GCSE_LTE, or Public Safety. 
Discussion
Emergency situations commonly occur around the globe, putting millions of lives at risk.  The cellular network offers a unique and important opportunity to protect people during times of crisis and emergency.  In addition to providing voice and data services, cellular networks can save people’s lives.  

The design challenge is that the network coverage is commonly poor in the location where the emergency occurs.  Poor network coverage can occur due to infrastructure damaged due to a disaster event, such as a hurricane or tsunami.  It can also occur if an emergency occurs at the cell edge or outside of coverage area defined in the normal non-emergency sense, such as lost hikers or people trapped in a collapsed building.  In these situations, communication would dramatically reduce response time and save lives.  

At RAN#56 and during the “3GPP Release 12 and beyond” workshop there was a lot of interest shown in using LTE for providing Public Safety services.  Given this common understanding of interest, the initiative developed into two work items within SA WG1, specifically ProSe [1] and GCSE_LTE [2].  Some additional requirements for Public Safety have been presented at RAN #57 [3].  However, there are requirements that are not within the ProSe [1], GCSE_LTE [2], and [3] that also need to be addressed within RAN.  Potential use cases and requirements that impact RAN follow below.
Use Cases
The following use cases are important for RAN work on Public Safety: 

· A hurricane, earthquake, or tsunami has damaged an area.  Cellular network coverage can be reduced due to damage to infrastructure.  Users are trying to contact emergency response services for help, and are out of range for normal service.
· A group of users is trapped inside a collapsed building.  Coverage is reduced inside the rubble and each user is trying to send a message indicating their presence.

· The macro area is undamaged, but an emergency occurs in a poor coverage area of the cellular network.  Such an emergency can occur in an elevator, tunnel, parking garage, or in a remote area such as on a mountain or wilderness, where coverage may be insufficient for connection in the normal mode.
· Emergency response services are looking for a user transmitting a SOS message.  They could use dedicated equipment (such as mounted on a helicopter or a vessel) to detect the SOS transmission. 
· A group of friends having multiple UEs at a poor coverage area is trying to collaborate with one another to extend the coverage for a common purpose, e.g., download or upload of the same information. 
· A group of UEs at a poor coverage area but capable of making a connection to the LTE infrastructure using eCPS is trying to aid another group of UEs outside the coverage by serving as the Relay Group in emergency cases or as a volunteer action. 
In all the above cases, a group of users would benefit from transmitting or receiving common messages to enhance the quality of each UE’s connection. 
Requirements
Examples of potential requirements that might impact RAN include:

· Physical channels, frame structures, procedures, message formats, and transmission formats (e.g., low rate coding, modulation, and signalling scheme) to increase the link budget. 

· No explicit requirement for UE to complete NW attachment procedure prior to transmission of SOS signal 
· No explicit requirement for UE to establish time and frequency synchronization derived explicitly from the eNodeB signalling. 
· An emergency mode to include 
· detection of multiple simultaneous SOS signals

· D2D configurations to allow other UE’s to help detect SOS signals and forward (relay) them to the network.

· localize the origin of a SOS transmission
· UL/DL transmission formats and strategies that allow users to cooperatively transmit or receive a signal in a transparent or non-transparent manner, utilizing the multiple transmitters or receivers to improve the link budget.

· UL/DL transmission formats and strategies that allow a group of users to volunteer to serve as the Relay Group to support another group of users outside the coverage.

Proposals 
It is proposed that the above use cases and requirements are taken into account by TSG RAN during the Release 12 planning, to ensure that 3GPP can develop additions to specifications that meet the full expectations of the Public Safety community, in order that the 3GPP eco-system can address the needs of the market.
References 

[1] TR 22.803 v.1.0.0, Feasibility Study on Proximity-based Services 
[2] TS 22.468 v.0.1.0, Group Communication System Enablers for LTE
[3] RP-121284, Specification of LTE for Public Safety, and expectations on RAN 
PAGE  
4

