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1 Introduction

According to section 7.2.8.1 of [1], D2D communication is expected to be discussed in RAN1#74 with the following scope:
“Focus on broadcast D2D communication for the public safety use case, on the understanding that that basic groupcast and relay functionality (for network-UE relay case) is supported by broadcast D2D communication

If possible, consider optimisations to enhance efficiency of the relay operation. 

Note that impact to existing operator services and resources is included in the evaluations”
In this contribution, we discuss requirements on resource allocation for broadcast and groupcast D2D communication for public safety use case based on the use cases defined in 3GPP TR 22.803 V12.2.0 [2].
2 ProSe Group & ProSe Broadcast use cases and Discussion:
SA1 requirement for ProSe services are provided in TR 22.803 [2].
In regard to ProSe group, there defines 3 requirements directly related to group communication as follows:
[PR.61] A Public Safety UE in or out of E-UTRAN coverage shall be capable of transmitting data to a group of Public Safety UEs using ProSe Group Communications with a single transmission, assuming they are within transmission range, authenticated and authorized.

[PR.62] A Public Safety UE in or out of E-UTRAN coverage shall be capable of transmitting data to a group of Public Safety UEs directly using ProSe Group Communications.

[PR.63] A Public Safety UE in or out of E-UTRAN coverage shall be capable of receiving a ProSe Group Communications transmission, of which it is a group member, regardless of whether or not it has been discovered by the transmitting UE.

In regard to ProSe broadcast, there defines 1 requirement directly related to broadcast as follows:
[PR.64] An authorized public safety UE in or out of E-UTRAN coverage 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.
Figure 1 illustrates one use case described in TR 22.803 [2] which shows a scenario where groupcasts and broadcast can coexist and overlap in terms of transmission range.
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Figure 1: ProSe Groupcast and Broadcast
According to the requirements captured above and the use cases described in [2], looking from physical layer design point of view, groupcast requires the transmitting D2D UE to discover at least one other D2D UE in the group prior to sending a group message or groupcast (transmitting group messages without discovering at least one other UE in the group is a waste of resources). On the other hand, broadcast does not require prior device discovery because broadcast message is sent without the need to guarantee reception by all D2D UEs within transmission range [3].

Observation 1: Device discovery prior to groupcast allows the efficient use of resources for groupcasting while the nature of broadcasting does not require prior device discovery.
Broadcasting may require periodically scheduled resources allocated for transmitting broadcast messages. Furthermore, the resources allocated for broadcasting should be known to and commonly monitored by all D2D UE(s) within the range regardless of groups they belong to. We see that similar requirements exist for device discovery resource allocation. Therefore, considering discovery resource (network allocated or predefined) is common for all D2D UE(s), and all D2D UE(s) may periodically monitor this resource(s), it may be possible to consider the physical design to allow sharing the discovery resource for broadcasting.
Proposal 1: Consider shared resource(s) (network allocated or predefined) allocation for device discovery and broadcasting.
Unlike network (eNodeB) broadcast, D2D broadcast may involve one or more transmitting D2D UEs who are authorised for broadcasting and co-exist in the same broadcasting region. Therefore, resource allocation and design for broadcasting should consider how to allocate broadcast resources and/or design for more than one D2D UE in a particular event. While sharing resources for discovery and broadcast may improve efficient resource utilisation, it may increase the design complexity of broadcast and device discovery. Therefore, we think that the initial evaluation of resource allocation for broadcasting should consider the trade-offs between performance and design complexity.
Proposal 2: Initial evaluation of resource allocation for broadcasting should consider the trade-offs between performance and design complexity.
In E-UTRAN coverage, resource allocation for groupcasting could be allocated by the overlaid network. As soon as an active group is forming by a group discovery, an eNodeB can allocate resource according to request from D2D group owner. Simultaneously, the eNodeB can indicate other UEs in the group about the possible group communication and the resource allocation and adjust the resource allocation according to the demand of that group. The network allocated resources can be cellular UL resources, cellular DL resources or dedicated resources for D2D communication that is not belong to either cellular UL or DL resources. The allocated resources within cellular UL or DL resources can be in the form of shared or dedicated.
For out of E-UTRAN coverage, resources for group communication can be pre-defined based on the group identity, attributes and characteristics.
Proposal 3: For in network coverage, Network-assisted resource allocation is preferred for group communication. This network allocated resource(s) can be cellular UL resources, cellular DL resources or dedicated resources for D2D communication that is not belong to cellular UL or DL resources. The allocated resources within cellular UL or DL resources can be in the form of shared or dedicated.
Proposal 4: For out of network coverage, resources for groupcasting can be predefined based on the group identity and attributes.
3 Conclusion
This contribution highlighted resource allocation requirements for broadcast and groupcast D2D communication for public safety use cases. Based on the discussion, following observation is made regarding the requirement for device discovery prior to communication.
Observation 1: Device discovery prior to groupcast allows the efficient use of resources for groupcasting while the nature of broadcasting does not require prior device discovery.

Further, following proposals are made regarding resource allocation for broadcast and groupcast D2D communication.
Proposal 1: Consider shared resource(s) (network allocated or predefined) allocation for device discovery and broadcasting.

Proposal 2: Initial evaluation of resource allocation for broadcasting should consider the trade-offs between performance and design complexity.
Proposal 3: For in network coverage, Network-assisted resource allocation is preferred for group communication. This network allocated resource(s) can be cellular UL resources, cellular DL resources or dedicated resources for D2D communication that is not belong to cellular UL or DL resources. The allocated resources within cellular UL or DL resources can be in the form of shared or dedicated.
Proposal 4: For out of network coverage, resources for groupcasting can be predefined based on the group identity and attributes.
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