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1 Introduction

During last RAN WGs meetings and last RAN plenary, several meeting time was dedicated to better understand Public Safety (PS) use cases, scenarios and possible related implications to RAN SI phase. After last RAN plenary guidance, the main reference documents for PS scenarios and priorities are assumed to be [1] and [2].
The aim of this document is the attempt to rationalize future discussion and related work into RAN WGs. Therefore the proposed approach is hereafter summarized: 

· To analyse SA1 requirements in order to understand what is applicable to RAN SI
· To review the analysis of PS scenarios provided in RP-131377 in order to understand:
· Possible new scenarios to be captured in any case in a dedicated section of TR36.843
· Possible “infused” requirements that have to captured from an operator perspective

· Other requirements

Text proposal for TR36.843 is also provided.
2 Scenarios
Scenarios for PS (Public Safety) were discussed and included recently in Annex 4 in TR36.843. The ones particularly relevant, from an operator perspective, for existing LTE WAN impacts are reported in A.4.2.2 and again reported hereafter:

· 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. The LTE connectivity to EPC for out-of-network-coverage UEs are provided via UE-to-Network Relays.

Additional clarifications and related prioritisation are reported in RP-131377, as by last RAN plenary guidance.

In particular, for “Direct 1: many E UTRA Communication out of coverage” PS scenarios, the priority was indicated by main PS stakeholders to be related to the following cases:
1) “Little or no coverage - guaranteed communications through the network cannot be achieved either because of attenuation due to the local environment, the mobility of the users, or a simple lack of coverage. In these situations the priority is to maintain communications with those at the incident.  e.g. - In buildings, on trains, between vehicles, in rural environments, underground.”

2) “Fall Back - when there has been a complete network failure in an area that would typically have coverage. “ e.g.- Large Scale Natural Disasters, Power Cuts, Equipment Failures.

3) Extra Capacity - Used to provide extra capacity to manage some incidents. In existing systems there are certain system constraints that limit the number of groups and group members that can operate in an area, so the ability to communicate directly can provide extra capacity. e.g. - Large Metropolitan Areas.  

4) Local Communication Requirement - This is used in scenarios where there is no need to connect back to a control room or dispatch.

Case 1 is also considered relevant by PS stakeholders in case of in coverage cases, as explained:

“Considers implication of moving in and out of E-UTRAN coverage for Direct 1:many E-UTRA Communications as well as ‘network authorized’ use of network resources”.

In relationship to the scenarios, RP-131335 confirmed the assumption that “RAN is studying D2D communication support on a D2D specific carrier, as well as on a carrier also used for  LTE network coverage”.

Proposal 1: to include the above described scenarios in TR 36.843. Text proposal is provided in the Annex.

3 Requirements

3.1 Analysis of SA1 requirements
SA1 requirements for ProSe are reported in TS 22.278. 

With regards to radio usage and resource control, the following requirements were defined:
-
ProSe shall be able to accommodate potentially large numbers of concurrently participating ProSe-enabled UEs.
-
The impact of ProSe Discovery and ProSe Communication on E-UTRA radio usage, network usage and battery consumption should be minimized.
-
The system shall be capable of monitoring communication characteristics (e.g. channel condition, QoS of the path, volume of traffic etc.) on the ProSe E-UTRA Communication path, regardless of whether there is an existing data session on the EPS path. This requirement applies to any ProSe E-UTRA Communication between two ProSe-enabled UEs, ProSe Group Communication and ProSe Broadcast Communication.
-
The Radio Access Network shall control the radio resources associated with the ProSe E-UTRA Communication path. This requirement applies to any ProSe E-UTRA Communication between two ProSe-enabled UEs, ProSe Group Communication and ProSe Broadcast Communication.
-
The operator network shall be able to continuously control the use of E-UTRAN resources for ProSe Discovery and ProSe E-UTRA Communication between UEs, as long as these UEs are served by E-UTRAN and using operator's spectrum. This requirement applies to any ProSe E-UTRA Communication between two ProSe-enabled UEs, ProSe Group Communication and ProSe Broadcast Communication.
Proposal 2: it is proposed to include the above requirements in TR 36.843 for reference during the RAN feasibility study.

Furthermore, since network operator has to cope with different traffic and interference conditions, the fulfilment of the previous requirements impose flexible mechanism to allocate and distribute radio resources between ProSe and other E-UTRAN UEs. Therefore the following consequential requirement is proposed: 

Proposal 3: to include the following consequential requirement.

The network shall be able to adaptively allocate resources between ProSe and other E-UTRAN services.

Wrt. to the usage of radio resources and the concurrent operation of ProSe and E-UTRAN services, 22.278 states:
-
Potential negative impact of ProSe on the E-UTRAN services should be minimized. This requirement applies to any ProSe E-UTRA Communication between two ProSe-enabled UEs, ProSe Group Communication, ProSe Broadcast Communication, and ProSe-assisted WLAN direct communication.
-
An authorised Public Safety ProSe-enabled UE shall be capable of communication using both the network infrastructure and ProSe Communication with Public Safety ProSe-enabled UEs not served by E-UTRAN in parallel.

Proposal 4: it is proposed to include the above requirements in TR 36.843 for reference during the RAN feasibility study.

Finally, the following service requirements that have implications on radio procedures are described in 22.278:

-
The operator shall be able to dynamically control the proximity criteria for ProSe Discovery. Examples of the criteria include radio range and geographic range.
-
The operator shall be able to dynamically control the proximity criteria for any ProSe E-UTRA Communication (including ProSe E-UTRA Communication between two ProSe-enabled UEs, ProSe Group Communication and ProSe Broadcast Communication). Examples of the criteria include: Communication Range, channel conditions, achievable QoS.
Proposal 5: it is proposed to include the above requirements in TR 36.843 for reference during the RAN feasibility study.

In particular, for discovery range classes, a specific service requirement was also identified. 
ProSe Discovery shall support a minimum of three range classes – for example short, medium and maximum range.
However the opportunity to identify specific range values at this early stage of the study item was discussed in RP-131377 and it was decided to address it when the results of the technical analysis are more stable. Hence it is proposed to rephrase the requirement as follows:
-
ProSe Discovery shall support a minimum of three range classes – for example short, medium and maximum range. The definition of range is FFS.
Proposal 6: to include the above requirement in TR 36.843

3.2 Other requirements

Lawful interception
In TS 22.278 the following requirement is reported:
“…When operating ProSe (in both public safety and general cases), the EPS shall be able to support regional or national regulatory requirements, (e.g. lawful interception, PWS).”
The support of mechanism ensuring lawful interception for discovery and direct communication at radio level, can have significant impact to RAN solution design. However exact implication depends on security architecture, which is being defined by SA2/SA3. Therefore the following is proposed:
Proposal 7: to send an LS to SA2/SA3 to ask for guidance wrt the SA1 requirement above.
Global circulation of terminals 
ITU-R recommendation M.1579-1 on “Global circulation of IMT-2000 terrestrial terminals” recommends the following:
“(…) terminals should use the receive-before-transmit principle or, when available, other technical means of avoiding harmful interference;”
Proposal 8: It is proposed to discuss the implication of such principle to ProSe Discovery and Direct Communication, especially for Public Safety ProSe-enabled UE (e.g. out-of-coverage scenarios). 
4 Conclusion
Use cases and scenarios prioritized at the last RAN plenary were discussed. Moreover requirements in S1 specifications relevant for RAN feasibility study and the related analysis provided at the RAN plenary in RP131717 were analysed.
It is proposed to capture use cases, scenarios and requirements in TR 36.843.
Text proposal is provided in the annex.

It is also proposed to verify with relevant SA WGs the impact on RAN work from requirements related to lawful interception and discuss possible implications of existing ITU-R recommendation on global circulation of terminals for Public Safety UEs.
5  References

[1] RP-131377:“Agreements from TSG RAN on work on Public Safety related use cases in Release 12”; 

[2] RP-131335:“Proposed text for RAN chairman report w.r.t. SA prioritisation “ 

[3] TS 22.278: “Service requirements for the Evolved Packet System (EPS)” 
6 Annex - Text Proposal for TR 36.843

X
Definitions
ProSe Communication path: the communication path supporting ProSe Communication. The communication path of a ProSe E-UTRA Communication (ProSe E-UTRA Communication path) could be established e.g. directly between the ProSe-enabled UEs using E-UTRA, or routed via local eNB(s).
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.
Y
Public Safety Use Cases and Scenarios

The following use cases are relevant for PS ProSe communication
Little or no coverage

Guaranteed communications through the network cannot be achieved either because of attenuation due to the local environment, the mobility of the users, or a simple lack of coverage. In these situations the priority is to maintain communications with those at the incident. e.g. in buildings, on trains, between vehicles, in rural environments, underground.

Fall Back

Used when there has been a complete network failure in an area that would typically have coverage. e.g.- Large Scale Natural Disasters, Power Cuts, Equipment Failures.

Extra Capacity

Used to provide extra capacity to manage some incidents. In existing systems there are certain system constraints that limit the number of groups and group members that can operate in an area, so the ability to communicate directly can provide extra capacity. e.g. - Large Metropolitan Areas”. 

Local Communication Requirement

This is used in scenarios where there is no need to connect back to a control room or dispatch.
Solutions for PS ProSe shall support the following scenarios:

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. The LTE connectivity to EPC for out-of-network-coverage UEs are provided via UE-to-Network Relays
Spectrum
PS ProSe discovery and communication can be delivered:

-
on PS ProSe specific carrier;

-
on a carrier also used for  LTE network coverage.
Z
Requirements

-
ProSe shall be able to accommodate potentially large numbers of concurrently participating ProSe-enabled UEs.

-
The impact of ProSe Discovery and ProSe Communication on E-UTRA radio usage, network usage and battery consumption should be minimized.

-
The system shall be capable of monitoring communication characteristics (e.g. channel condition, QoS of the path, volume of traffic etc.) on the ProSe E-UTRA Communication path, regardless of whether there is an existing data session on the EPS path. This requirement applies to any ProSe E-UTRA Communication between two ProSe-enabled UEs, ProSe Group Communication and ProSe Broadcast Communication.

-
The Radio Access Network shall control the radio resources associated with the ProSe E-UTRA Communication path. This requirement applies to any ProSe E-UTRA Communication between two ProSe-enabled UEs, ProSe Group Communication and ProSe Broadcast Communication.

-
The operator network shall be able to continuously control the use of E-UTRAN resources for ProSe Discovery and ProSe E-UTRA Communication between UEs, as long as these UEs are served by E-UTRAN and using operator's spectrum. This requirement applies to any ProSe E-UTRA Communication between two ProSe-enabled UEs, ProSe Group Communication and ProSe Broadcast Communication.

-
The network shall be able to dynamically allocate resources between ProSe and other E-UTRAN services.
-
Potential negative impact of ProSe on the E-UTRAN services should be minimized. This requirement applies to any ProSe E-UTRA Communication between two ProSe-enabled UEs, ProSe Group Communication, ProSe Broadcast Communication, and ProSe-assisted WLAN direct communication.

-
An authorised Public Safety ProSe-enabled UE shall be capable of communication using both the network infrastructure and ProSe Communication with Public Safety ProSe-enabled UEs not served by E-UTRAN in parallel.

-
The operator shall be able to dynamically control the proximity criteria for ProSe Discovery. Examples of the criteria include radio range and geographic range.

-
The operator shall be able to dynamically control the proximity criteria for any ProSe E-UTRA Communication (including ProSe E-UTRA Communication between two ProSe-enabled UEs, ProSe Group Communication and ProSe Broadcast Communication). Examples of the criteria include: Communication Range, channel conditions, achievable QoS.

-
ProSe Discovery shall support a minimum of three range classes – for example short, medium and maximum range. The definition of range is FFS.
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