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1. Introduction
Based on the RAN1 #74 meeting agenda [1], agenda 7.2.8.1 mainly focuses on broadcast D2D communication for the public safety use case. As mentioned in TR 22.803 by SA, “this use case describes the scenario where a given UE initiates a ProSe Broadcast Communication transmission to all UEs within transmission range.”
In this contribution, we share our views on some related aspects regarding D2D broadcast communication for RAN1 point of view.
2. Related procedures of broadcast
The potential requirement for ProSe Broadcast in [2] is given by the following statement:

[PR.64] An authorized public safety UE shall be capable of sending a broadcast message to all authorized public safety UEs within transmission range, regardless of group membership, using ProSe Broadcast Communications in a single transmission.
Since this requirement makes a D2D broadcaster capable device to act like a traditional eNB at least when serving this function, some L1/L2 procedures are required to ensure basic feasibility. 
2.1. Synchronization
In order to demodulate the broadcast message, all the potential receiving UEs should acquire synchronization with the broadcast transmitter. For the use cases within network coverage, synchronization could be obtained from network (PSS/SSS, CRS). However, as for public safety use cases with partial or without network coverage, synchronization source should be the obligation of some capable UEs.
Although discovery step may not be necessary for D2D broadcast communication, discovery signal (DS) should be able to serve the synchronization function if network assisted synchronization is not available.
Proposal 1: Discovery signal should serve the synchronization function as well.
2.2. Resource allocation / Scheduling
Several types of resource allocation were summarized in [3]. Different options could fit different use cases. If we look for suitable resource allocation or scheduling scheme of D2D broadcast communication for public safety use case, dynamic scheduling and semi-static scheduling by network cannot be used here. Lacking network signaling support, some UE located out of eNB coverage would fail to get access to the message. Even for the device within network coverage, signaling overhead may lead to a large burden as well, considering the involved large device number.
Therefore, other options like pre-defined or configured resource set (or “resource pool” in [3]), cluster head centric control [5] could be worthwhile to further study for public safety use case. Both contention-based and non-contention-based scheme could be investigated further.
Proposal 2: Resource allocation for public safety without network coverage or with partial network coverage case should be investigated further.
2.3. Measurement 
For traditional cellular communication, RRM measurement is required to guarantee connection reliability and CSI measurement could assist MIMO mechanism and help better selection of MCS to fit the channel condition.  For more complicated D2D interference, in [4], related scenarios were analyzed. From our understanding, a proper handling of interference management based on better knowledge of channel condition is still important and could enhance the D2D communication.
As for D2D broadcast/group communication, things could be different from unicast communication. It is unrealistic to require each device to report the channel statuses tied to possibly more than one transmitters. However, the measurement work could be done by the transmitters and a few receivers as well. This pre-probing to the channel condition could benefit resource allocation and scheduling mentioned in section 2.2.
Proposal 3: Measurement should be further studied to assist the efficiency of D2D transmission.

2.4. Power control
Since the D2D broadcast communication is intended for all the authorized devices within transmission range, it seems nature to utilize full transmission power allowed by UE capability. However, the transmission range should depend on the actual scenarios and requirement. In addition, considering potentially adopted interference mitigation scheme, power control should be investigated further as part of the radio resource management.

Proposal 4: Power control should be further studied for the public safety use case.
3. Conclusion
In this contribution, we share our views on broadcast D2D communication for the public safety use case. Basically, the following proposals are highlighted:
Proposal 1: Discovery signal should serve the synchronization function as well.
Proposal 2: Resource allocation for public safety without network coverage or with partial network coverage case should be investigated further.
Proposal 3: Measurement should be further studied to assist the efficiency of D2D transmission.
Proposal 4: Power control should be further studied for the public safety use case.
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