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1
Introduction
In RAN#60 [1] it was agreed to focus on ProSe Broadcast transmission that can serve broadcast, groupcast and relay functionality (UE-to-Network relay relays ProSe Group communication traffic). In this contribution we propose basic physical layer concept for the broadcast transmission.
2
Discussion
ProSe broadcast transmission is considered as a single transmission that can be detected by any public safety ProSe-enabled UE that is in radio communication range of the transmitting public safety ProSe-enabled UE. The broadcast transmission may be performed in conditions where there is no network coverage, i.e. the transmitter and some or all of the receivers are not served by E-UTRAN, and thus one cannot assume any centralized and common synchronization source to synchronize the transmitter and receiver(s).
It can be assumed that UE will not know a priori which other UEs will be transmitting next, what the received power level is, the frequency offset of the received signal, etc. Thus it is envisioned that each signal transmitted by the UE to other UE(s) needs to have preamble, prefix, or similar that can be used by the receiver to make the required adaptations to the RF front end before the baseband processing of the received broadcast transmission content. The size of such a signal in time and frequency domains is for further study to enable sufficient means for Rx UEs to adapt to each transmission independently.
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Figure 1. High level illustration of ProSe Broadcast transmission content

Proposal 1: The ProSe (broadcast) transmission consists of preamble, synchronization and data parts. The preamble part is used for detecting the transmitted signal and for RF front-end processing like AGC. The preamble part can also be used for time synchronization and for coarse frequency synchronization. The synchronization part is for fine frequency synchronization. 
The bandwidth of the broadcast transmissions is proposed to follow the existing LTE downlink bandwidth alternatives: 1.4, 3, 5, … MHz. This enables the reuse of downlink receiver structure and operations for the reception. It is FFS whether a single bandwidth is sufficient for the ProSe broadcast transmission or whether it should be made configurable, e.g., on a per band basis. The required capacity per a single broadcast transmission may vary from one transmission to another and is FFS. However, it is a simpler and more practical approach having only a single bandwidth where the payload size per transmission can be varied by varying the transmissions length in time.
Proposal 2: ProSe (broadcast) transmission will use the existing LTE downlink bandwidth alternatives. 
To avoid collisions between transmissions from different UEs, distributed coordination mechanism(s) is/are needed. Typically such a mechanism consists of channel sensing and channel reservation. One possible solution in case of public safety operation is to adopt a master-slave approach. In that case the master UE provides the synchronization reference to other UEs (slaves) in proximity and additionally also other information needed for broadcast communication. Then a frame structure can be designed for ProSe operation which can follow the current LTE timing structure.  Whenever the UE has data to transmit and there is no other transmissions detected within a certain time, the UE starts acting as a master UE. Otherwise, it will adopt a slave role and synchronizes to the master UE.
Proposal 3: Adopt a master-slave approach in physical layer together with listen-before-talk type channel access. The master UE provides the synchronization reference for other public safety ProSe-enabled UEs in proximity.
3
Conclusions

In this contribution we discussed in high level the basic design principles needed for ProSe Broadcast transmission by the public safety ProSe-enabled UEs and have the following proposals:
Proposal 1: The ProSe (broadcast) transmission consists of preamble, synchronization and data parts. The preamble part is used for detecting the transmitted signal and for RF front-end processing like AGC. The preamble part can also be used for time synchronization and for coarse frequency synchronization. The synchronization part is for fine frequency synchronization. 
Proposal 2: ProSe (broadcast) transmission will use the existing LTE downlink bandwidth alternatives. 
Proposal 3: Adopt a master-slave approach in physical layer together with listen-before-talk type channel access. The master UE provides the synchronization reference for other public safety ProSe-enabled UEs in proximity.
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