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1
Introduction
Direct communication is one of the use cases under study as part of the LTE D2D ProSe study item [1]:
	
	Within network coverage
	Outside network coverage

	Discovery
	Non public safety & public safety requirements
	Public safety only

	Direct Communication
	At least public safety requirements
	Public safety only


Group communication and broadcast operation were as identified in [2] as potential ProSe applications to be supported for meeting public safety (PS) requirements. 
Discussion on use cases and requirements and use cases for D2D communication can be found in [3]. In this contribution, we focus on design aspects of D2D group communication to meet at least public safety requirements in and out of network coverage. 
2
Design considerations for D2D group communication
2.1 

Scenario characteristics
One of the key challenges of D2D operation for PS is the potential support of operation in multiple coverage scenarios including fully in-network, partially in-network, and out-of-network coverage scenarios as illustrated in Figure 1.  
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Figure 1. D2D group communication operation in various coverage scenarios 
Several distinctions which may be identified between the in-network and the out-of-network scenarios are the possibility of network assistance in group communication operation and the need for consideration of performance impact for legacy users and non-D2D communication links. Synchronization aspects may need evaluation for the out-of-network scenario and may be additionally relevant for the partial network coverage scenario as well. As noted in [3], if a unified design solution for the different scenarios is desirable, it is useful to evaluate potential design approaches in the different scenarios to highlight potential commonalities.  
Proposal
· Design aspects for PS D2D communication should take into account key characteristics of different coverage scenarios and network topologies such as network assistance, impact on non-D2D communication, and synchronization. 
2.2 
Broadcast and group communication operation
SA1 requirements for ProSe services are provided in TR-22.803 [2]. Two of the requirements which relate directly to D2D group communication are: 
“A ProSe-enabled public safety UE in or out of E-UTRAN coverage shall be capable of transmitting data to a group of ProSe-enabled public safety UEs directly using ProSe Group Communications.”
“An authorised public safety UE in or out of E-UTRAN coverage shall be capable of sending a broadcast message to all authorised public safety UEs within transmission range, regardless of group membership, using ProSe Broadcast Communications in a single transmission.”

Depending on the actual physical layer design for D2D communication different characterizations of distinctions between broadcast and group communication (group cast) may be possible. For example whether discovery precedes communication may be an important aspect for group communication operation if the intended receiving devices need to be first identified and group membership determined. However, in the case of broadcast operation, discovery may not be feasible or necessary and messages are sent without need to guarantee reception by all UEs within range. The potential for different performance targets as well as additional design complexity should be taken into account when differentiation of groupcast and broadcast operation is considered.
Proposal
· Performance targets and additional design complexity should be considered during initial evaluation of potential differentiating characteristics between D2D groupcast and broadcast operation.
2.3 
Resource allocation
Another important aspect is how the physical resources for D2D group communication are determined and indicated for both transmitting and receiving UEs. It is natural that both centralized and decentralized resource allocation approaches may be initially considered for D2D groupcast and broadcast design. However performance and design trade-offs should take into account multiple factors such as signalling overhead if control channels are present for group communication, scheduling latency and complexity, support for interference mitigation techniques, and practical operational applicability for ranges of group sizes in multiple coverage scenarios.
Whether or not it is necessary or useful to introduce feedback mechanisms between transmitting and receiving UEs participating in group communication is a further design consideration. The actual details of potential approaches should be based upon on the result of performance evaluations on the overall benefits of different types of feedback with realistic assumptions on overhead, delay, and practical channel estimation.
Proposals:
· Trade-offs between centralized and decentralized resource allocation approaches should be considered for D2D groupcast and broadcast design in and out of network coverage

· Achievable performance gain of different control and feedback mechanisms should be compared against total control overhead, latency, implementation complexity, and operational applicability for ranges of group sizes in multiple coverage scenarios 
3   Conclusion

This contribution considered design aspects of D2D group communication. The following proposals were made: 
Proposals:
· Design aspects for PS D2D communication should take into account key characteristics of different coverage scenarios and network topologies such as network assistance, impact on non-D2D communication, and synchronization. 
· Performance targets and additional design complexity should be considered during initial evaluation of potential differentiating characteristics between D2D groupcast and broadcast operation.
· Trade-offs between centralized and decentralized resource allocation approaches should be considered for D2D groupcast and broadcast design in and out of network coverage

· Achievable performance gain of different control and feedback mechanisms should be compared against total control overhead, latency, implementation complexity, and operational applicability for ranges of group sizes in multiple coverage scenarios 
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