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1 Introduction
During the discussions at RAN1#74, RAN1 indicate the desire to include the essence of the use cases on Public Safety ProSe Communication stated in section 2 & 3 of [3] to TR 36.843. 
This contribution provides the related text proposal. Note, the text proposal included here is based on the latest available version of the TR 36.843 [1] and the agreed additions from RAN1#73bis in [2]. 
The main changes to the original text in [3] are:
· Alignment with definitions on ProSe Communication of [4] (i.e. ProSe E-UTRA Communication for 2 ProSe-enabled UEs vs. ProSe Group Communication for >2 ProSe-enabled UEs).

· Clarifications of several terms – including especially the definition of “coverage” (i.e. ProSe Communication vs. LTE network coverage)

· Changes to the radio resource allocation description in collaboration with the US Department of Commerce (not hinting at specific solutions)
2 Text Proposal 
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A.4
Public Safety ProSe Communication Use Cases 
This is an informative appendix included for providing background on the use cases discussed in the TR.

In this appendix, the input provided in [6] is included based on ProSe Communication definitions in [5], that read as:
ProSe Communication: a communication between two or more ProSe-enabled UEs in proximity by means of a ProSe Communication path. Unless explicitly stated otherwise, the term "ProSe Communication" refers to any/all of the following:

-     ProSe E-UTRA Communication between only two ProSe-enabled UEs; or 

-     ProSe Group Communication or ProSe Broadcast Communication among Public Safety ProSe-enabled UEs; or

-     ProSe-assisted WLAN direct communication.

ProSe E-UTRA Communication: a ProSe Communication using a ProSe E-UTRA Communication path.

ProSe Group Communication: a one-to-many ProSe E-UTRA Communication, between more than two Public Safety ProSe-enabled UEs in proximity, by means of a common ProSe E-UTRA Communication path established between the Public Safety ProSe-enabled UEs.
ProSe Broadcast Communication: a one-to-all ProSe E-UTRA Communication, between all authorized Public Safety ProSe-enabled UEs in proximity, by means of a common ProSe E-UTRA Communication Path established between these Public Safety UEs.
A.4.1
Typical Public Safety Use Cases and Scenarios of ProSe Communication
According to definitions and requirements in [5], Device-to-Device (D2D) ProSe Communication (1) is directly between Public Safety ProSe-enabled UEs using E-UTRA regardless of whether or not a priori ProSe Discovery is used, and (2) can be autonomously enabled by Public Safety users when authorized. This section identifies typical public safety use cases of D2D ProSe Communication.
A.4.1.1
General Description of Public Safety ProSe Communication Scenarios
PTT voice is the most critical means of communications for first responders in emergency situations and cannot be compromised. Although the focus of applications over D2D ProSe Communication is PTT voice communications, other forms of ProSe Communication applications are important too. In [7], general descriptions of scenarios for PTT off-network communications are following:

“While the NPSBN (National Public Safety Broadband Network) will be a primary, reliable transport of public safety voice and data, there are many situations where voice and data communications will be required in areas where the NPSBN is not available. NPSBN Users (NPSBN-U) may be outside of the range of the fixed network, such as first responders in a rural area assisting in a response to a plane crash or police officers inside a residence responding to a domestic issue. Off-network voice communications must be immediately accessible to users in the absence of the NPSBN. This includes areas and locations where the ability to access non-terrestrial communications can be impaired such as within building and other enclosed areas where non-terrestrial communications may not be available. Additionally, there may be times when users may wish to communicate off-network. Today, firefighters often join a local communications network, which does not leverage the fixed network, but rather, relies on either direct communications between the user devices or communications via a local repeater on-scene. Firefighters can voluntarily leave the fixed network either due to the unpredictable coverage of the fixed network, or if the coverage of direct communications or the local repeater is well known, based on experience.

There will be occasions where a user may be within network coverage and will need to communicate with users who are on the network and off-network, such as an Incident Commander (IC) supporting fire response activities. These users must be able to communicate to users on the fixed network, such as dispatch, as well as the local users who are off-network or when it is desirable to provide voice, data and video connections between users without connection to the network even if within network coverage.

A relay function is critical for off-network communications when NPSBN coverage is not sufficient to support the public safety mission. In the case of firefighters who are responding to a wildfire while outside of the coverage of the fixed network, if one user becomes encircled by the wildfire and is beyond the range of the IC, but within the range of another device that can act as a relay, the endangered firefighter can still update his status to the IC.”
A.4.1.2 Typical Use Cases of Public Safety ProSe Communication
The D2D ProSe Communication are “communications in Direct Mode” that is separate from ProSe Communications via the network infrastructure as noted above. D2D ProSe Communication is a critical public safety need overall. 
For D2D ProSe Group Communication involving more than two Public Safety ProSe-enabled UEs, the Incident Commander will assign team members to specific groups of users (detailed to perform a specific task)  where each group is having independent ProSe Group Communication. This bifurcating of each team allows the incident commander to manage these groups more effectively and ensures that their communications are exclusive/pre-empted to their task. In current Public Safety LMR systems, off-network (Direct Mode) operations are often a method used for on-scene communications, in particular by the Fire Service, whether their existing trunked network is operational and has coverage in this particular area or not.
Furthermore, when a task force is manually switched to off-network (D2D ProSe Group Communication) that has had one or more of its team members move off D2D ProSe Communication-coverage (whether it was intentional or not), if a UE will provide the user an opportunity to determine which users are in- D2D ProSe Communication-coverage at any given time, users could use this capability to determine if the user they need to reach by seeing his status of availability and, if the user is not in- D2D ProSe Communication-coverage, a procedure is triggered to deterministically establish an alternative communication path to try to reach him. Additionally, UEs that are switched to D2D ProSe Communication (while being in-network-coverage) requires continuous LTE connectivity to EPC for messages, maps, pictures, video exchanges with group communications via the infrastructure LTE network. For those UEs that are out-off-network-coverage the EPC connectivity is provided by UE-to-Network Relays wherever feasible.

It is noteworthy that in a D2D (off network) environment, the incident commander could configure two users for private communication by setting them up with D2D ProSe E-UTRA Communication in Direct mode. D2D ProSe E-UTRA Communication is necessary and critical to Public Safety, which is mimics the Private Call in today’s Land Mobile Radio (LMR) trunked systems. This often is communication between a supervisor and one of the people under his command that is a member of the larger group. One use case could be Team Leader/supervisor of a police group operating off network communicating to a sniper on the roof giving a “shoot” or “don’t shoot” message at a critical moment. They may determine that immediate dialogue might not be beneficial to a larger group during that critical moment. Moreover, this feature is purposely used sparingly and only specific individuals/devices are assigned to D2D ProSe E-UTRA Communication, such that sharing information among the group of incident members is not jeopardized.
A.4.2
Typical Performance Values and E-UTRAN Characteristics for Public Safety of ProSe Communication
Typically needed performance values and E-UTRAN characteristics for Public Safety of D2D ProSe Communication are following.
A.4.2.1
Basic operations
· With concurrent on-network operation, there would not be more than 6-8 D2D ProSe Group Communication groups at an incident scene.

· With concurrent on-network operations, there should not be more than 12-16 users assigned to each D2D ProSe Group Communication group but the group size could be expanded to 50-70 users to accommodate a search and rescue team.

· With concurrent on-network operations, two incident service members may have an authorized “private call” using D2D ProSe E-UTRA Communication.

· Geographic area of operations for D2D ProSe Communication could be up to 1.5 mile radius per incident scene.

A.4.2.2
Coverage
· D2D ProSe Communication for Public Safety ProSe-enabled UEs is needed among in-network-coverage UEs, out-of-network-coverage UEs and a mixture of UEs in and out of network coverage.

· Determination is needed regarding within the D2D ProSe Communication which user(s) are in-D2D ProSe Communication-coverage at any given time.

· Maintaining concurrent D2D ProSe Communication (off-network) and LTE connectivity to EPC is required regardless of whether UEs are in network coverage or out-of-network-coverage (see [5]). The LTE connectivity to EPC for out-of-network-coverage UEs are provided via UE-to-Network Relays.
A.4.2.3
Applications
· D2D ProSe Communication for Public Safety needs to consider cases of in-network coverage, out-of-network coverage as well as a mix of UEs within and outside network coverage. 
· ProSe Communication for Public Safety can be directly between the ProSe-enabled UEs using E-UTRA regardless of whether or not a priori ProSe Discovery, and could be enabled by Public Safety ProSe-enabled users when authorized.
A.4.2.4
System Aspects
· The applications to be supported by D2D ProSe communication for Public Safety are voice, location, low speed data (SMS, report/query, sensor, etc.), and pictures (optional video if possible) with voice as the most critical means of communications.

· Emergency Alert is required. The alert would be sent to either the group leader or all other group members (undercover law enforcement operations, fireground operations). 
· Locate Team Member is required. That is the ability for the Team Leader to send a query to acquire the location of an unresponsive team member, the UE if functional would respond automatically, providing the location of the unresponsive team member to the team leader.
------------------------------------TEXT END -----------------------------------
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