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1 Introduction

The study on Proximity Services (ProSe) [1]

 REF _Ref360780436 \r \h 
[2] covers a wide range of challenges, e.g., in or out of WAN coverage, for commercial or for Public Safety applications, technology components of peer discovery and communication. The time allocated for ProSe work in Rel-12 is limited and therefore, given the aforementioned large scope of ProSe, we propose that the work in RAN2 is focused on broadcast communication to begin with. A possible solution for broadcast communication is provided in this paper. 

2 Discussion
The feasibility study for Proximity Services (ProSe) [2], comprises discovery and communication. Discovery is the process where two UEs near each other recognize each other and establish a connection that can be used for direct communication. Communication is defined as communication between UEs in proximity by means of a direct communication path established between the UEs, rather than via the legacy communication path.

One strong motivation for studying proximity services, and in particular device to device (D2D) communication, is to enable Public Safety personnel on site to efficiently communicate with each other even without network coverage during an incident, such as an accident or a natural disaster (e.g. earthquake, storm, flood). The incident may result in network failure or it may be so that the incident occurs in an area where there is no coverage. Although there are interesting use cases of ProSe for commercial scenarios, we believe that the benefits for Public Safety are much larger. Further, once the infrastructure for Public Safety ProSe is in place little more is required for commercial use. Hence, we propose that focus for RAN2 in Rel-12 is put on Public Safety use of ProSe.

Observation 1 The most critical part of ProSe RAN2 work in Rel-12 is to provide support for Public Safety use cases.
Based on this observation, we propose the following:
Proposal 1 Concerning ProSe in Rel-12, use cases for Public Safety are prioritized over commercial use cases.
2.1 Communication Modes

For D2D communication there are two different modes of communication namely:

-
D2D connection oriented communication, and
-
D2D connection-less communication
2.1.1 D2D Connection-oriented communication

This mode of communication implies that a logical and a physical data channel, or connection, need to be established in order to enable data communication. Therefore, this communication mode is targeting primarily one-to-one (unicast) communication and requires discovery, since the source and the target must be known for establishing such a connection. 
2.1.2 D2D Connection-less communication

With D2D connection-less communication, data can be sent from the source device to one or more other devices, without first ensuring that the recipients are available and ready to receive the data. This means that the connection-less communication mode does not require the discovery phase. The communication reliability may be increased by error correction mechanisms. 

2.1.3 Comparison of the two modes

Connection-less communication is particularly effective for multicast and broadcast transmissions and thus well-suited for group communication. Connection-less communication has an additional advantage in inter-PLMN scenarios where the two networks are typically asynchronous and establishing dedicated synchronous channels would be more challenging.
	Communication mode
	D2D connection-less
	D2D connection oriented

	WAN coverage
	Within
	Outside
	Within
	Outside

	Discovery phase needed
	(
	(
	(
	(

	L3 Control plane connection
	To eNB
	(
	To eNB
	FFS *

	DRB configuration*
	By eNB
	Preconfigured
	By eNB
	FFS *

	EPS bearer configuration
	By MME
	Preconfigured
	By MME
	Preconfigured

	Point-to-point
	(
	(
	(
	(

	Point-to-multipoint
	(
	(
	(
	(


Table 1 – Comparison between the two communication modes. 
*) The solution of unicast service outside network coverage is being investigated in RAN1 [3].

The above table shows some of the different modes of communication that may occur, depending on use case and available NW support. For Rel-12 the focus is on D2D connectionless communication. According to Section 5.2 of [2], D2D communications must support a variety of public safety use cases within/out of network coverage, which implies that D2D communications must be maintained when the communicating UEs are partially or completely outside network coverage. Hence, the table could include columns for partial coverage; however, the current columns should suffice for explaining the basics of the modes of communication.
For the Rel-12 work on D2D to be successful it is necessary to include functionality for basic broadcast communications (for Public Safety users). Having only discovery in the Rel-12 specification is of little use.
Observation 2 Without D2D communication there is no Public Safety support in Rel-12.
Proposal 2 Concerning the planning of the work, RAN2 starts the work on ProSe with broadcast communication and if time permits works with unicast communication.

D2D connection-less or broadcast communication requires no prior discovery [1][4]. The group of UEs that receive such broadcast communication would comprise all ProSe-enable UEs that are within coverage of the transmitter, although not necessarily within WAN coverage. There could be benefits of doing discovery before communication, e.g. in order to check that all UEs are within range. However, there are possibilities to provide some of this functionality on the application layer. A very simple method for the team to know who is on site is to reply orally via radio to all UEs.

Proposal 3 Concerning the planning of the work, the studies of D2D Discovery and D2D Communication are performed individually.
2.2 Coverage scenarios
There are three main scenarios concerning coverage namely coverage, no coverage and partial coverage. Although they all are important for a functioning D2D system, there are differences between the scenarios.
The limited time for D2D in Rel-12 is a good reason for prioritizing between these different scenarios. In a scenario with coverage for all UEs it is already today possible to communicate. There may be reasons for optimizations; improving aspects of legacy communication. Hence, the priority of this scenario is low compared to others. In a scenario with no coverage it is not possible to communicate with legacy functionality. Here it is obvious that new functionality is needed and this scenario should have the highest priority. Finally, the scenario with partial coverage also renders communication difficult with legacy functionality and is therefore a scenario with high priority. The partial coverage scenario could be seen as an out of coverage scenario if D2D communication is provided on dedicated spectrum. Hence, this scenario is important but not as important as the out of coverage scenario.
Proposal 4 Concerning the coverage scenarios, the scenario “no coverage” is prioritized over the scenario “full coverage”.
3 A broadcast communication realization

Based on the above discussion we present a realization for a broadcast or walkie-talkie-type communication solution. In this mode of operation the transmitting UE broadcasts the message and address to all. This means that UEs within the range of the transmitting UE will be able to receive the broadcast.
In the following section we describe the general procedure and some fundamental functions needed for the procedure to be possible.

3.1 General requirements and configuration

For D2D broadcast communication UEs need to be ProSe enabled. Further, UEs that lack NW support need to be pre-configured with, among others, resources to use for transmission, what spectrum to use, and authentication/encryption keys. For UEs with NW support all settings can be provided by the NW or pre-configured. In this case, since the UE may be involved in other communication the NW would make sure that D2D and legacy UL communication do not interfere with each other.
The UEs involved in D2D communication need to identifiable. This identity can be preconfigured [2] in the device or provided by an application and then be included in the physical ProSe beacon, which is broadcasted to the neighbouring UE for identification. There will also be a need for new transport and logical channels to carry the beacons and data, respectively. 

3.2 Broadcast Data Transfer Procedure
The following steps may be envisioned for connection-less ProSe broadcast communication, which is common for both in and out of WAN coverage case.
1:
Synchronization

The broadcasting/multicasting UE acts as a synchronization source for target UEs, the identity of this broadcasting/multicasting UE is contained in the broadcasted beacon, along with other possible control information used for broadcast data reception.
2:
Scheduling assignment

A broadcast/multicast scheduling assignment is sent by this broadcasting/multicasting UE, which includes a ‘broadcast RNTI’ for target UEs to decode the control/data signal.
3:
Direct data communication

Data communication follows the scheduling assignment received in Step 2, without establishing a dedicated channel. The data is sent over a broadcast/multicast channel. Randomization of the data channel resources may be considered to enhance performance.
The communication occurs on the resources that are either pre-configured or given by the NW, for the case without coverage and with coverage, respectively. Once the receiving UE receives the beacon and scheduling assignment from the transmitter it has the necessary information, e.g. time difference, to adapt and listen to the transmitter properly, decode data. The receiving UE may also convey timing information to the eNB to ensure a reasonable division of resources between legacy and D2D traffic. A UE within coverage and RRC idle may receive a broadcast communication on the pre-configured resources. UEs within coverage need to be RRC Connected to transmit data, even for D2D communication. 
Proposal 5 Add the proposed D2D communication solution in section 3 to the TR
4 Conclusion
In this contribution we provide a brief introduction to some of the parts of D2D that the RAN plenary has prioritized for Rel-12. We also provide some suggestions on how to plan the D2D work for Rel-12. We think it is necessary to use the limited time as efficiently as possible in order to be able to complete D2D functionality for Rel-12.

An important observation from the above discussion is:
Observation 1
To provide support for Public Safety applications is the most critical part of ProSe RAN2 work in Rel-12.
Observation 2
Without D2D communication there is no Public Safety support in Rel-12.


Based on the discussion in section 2 we propose the following:
Proposal 1
Concerning ProSe in Rel-12, use cases for Public Safety are prioritized over commercial use cases.
Proposal 2
Concerning the planning of the work, RAN2 starts the work on ProSe with broadcast communication and if time permits works with unicast communication.
Proposal 3
Concerning the planning of the work, the studies of D2D Discovery and D2D Communication are performed individually.
Proposal 4
Concerning the coverage scenarios, the scenario “no coverage” is prioritized over the scenario “full coverage”.
Proposal 5
Add the proposed D2D communication solution in section 3 to the TR
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