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1 Introduction
Medium access control mechanism for D2D communication was discussed at last meeting and no agreement was reached. CSMA-like mechanism and coordinate access mechanism are two candidate approaches. This paper compares the two approaches in various scenarios.
2 Discussion
 Service requirements
When considering MAC mechanism selection for D2D communication, it is necessary to investigate the characteristics of the services carried on it. As it is well known, the D2D communication in R12 shall focus on the Public Safety scenario whose primary goal is to deliver lossy services like voice call with group call feature. This kind of service is generally transmitted at a very low packet rate with a fixed packet interval. It has stringent service quality requirement on the delay and jitter. The coordinated access provides methodical orderly access to the medium, whereas CSMA provides a somewhat chaotic, uncoordinated, and unordered access. Due to the potential collisions, CSMA may lead to long delay and it is hard to guarantee the quality of service. Compared with the CSMA mechanism, coordinated access is more suitable for services with stringent delay requirements. Hence, it is safe to say that coordinated access outperforms the CSMA mechanism with regards to the QoS assurance. 
Observation 1: Due to the characteristic of the service delivered through D2D communication, coordinated access is preferred in terms of ensuring QoS requirements. 
Medium access control mechanism comparison 
In this section, we will provide a comparison between the CSMA and coordinated access mechanisms. Before that, it is necessary to investigate which resources could be used for D2D communication. It was agreed at RAN2#83 that “D2D direct communication cannot be restricted to a dedicated carrier, i.e., D2D direct communication may appear on the same carrier as regular LTE”. Whether a dedicated or a non dedicated resource will be used may greatly impact the efficiency of the two medium access control mechanisms. As shown in Figure 1, if a non dedicated resource (also called the shared resource) is used for both cellular and D2D communication, the potential interference between cellular and D2D communication should be considered when selecting the appropriate medium access control mechanism. So it is proposed that both the dedicated and shared resource should be taken into account during the evaluation of the medium access control mechanism.
Proposal 1: Both the dedicated and shared resources should be taken into account during the evaluation of the medium access control mechanism.

[image: image1.emf]eNB

Shared resouce 

Dedicated resouce 


Figure 1. Typical scenario with different resources and coverage.
On the other hand, the medium access control mechanism evaluation should consider different coverage scenarios. The efficiency of coordinated access and CSMA mechanism for out of coverage, partial coverage and in coverage (as shown in Figure 1) should be studied and compared. 
Table 1 presents the comparison for the medium access control according to the resource type and the scenarios. As it can be seen from this table, the big advantage of CSMA based approach is that it is simple to implement and can be applied to all scenarios. However it is hard to provide QoS assurance due to its contention based nature. Moreover, if the CSMA mechanism is used with shared resource, it may cause interference to the ongoing cellular communication for the in coverage and partial coverage scenario. On the contrary, the coordinated access provides better QoS assurance. However, it may lead to more signaling overhead for the resource allocation. And for the out of coverage scenario, the CCE (Central Control Entity) selection and maintenance issues need to be considered. As to the partial coverage scenario, if the coordinated access is to be supported for D2D group communication, one or more in-coverage UEs (e.g. a cell edge UE) need to be selected to periodically broadcast the radio resource information to be used by the out of coverage UEs (i.e. to act as a relay node, although only for the provision of the information about the resource allocation). In this way, the out of coverage UEs could receive the information to know where to receive or transmit D2D communication data packet. However, it needs to be investigated which of the cell edge UEs should be selected and when to broadcast the resource information. Also the periodicity of such broadcast information should be studied.
Table 1. Comparison for the MAC mechanism.
	
	 Out of coverage
	 Partial coverage
	In coverage

	
	Dedicated
	Shared
	Dedicated
	Shared
	Dedicated
	Shared

	CSMA
	Pros: simple to implement;
Cons: hard to meet QoS requirement.
	Pros: simple to implement;
Cons: hard to meet QoS requirement. 
Besides, it should be investigated how to get the info about the shared carrier.
	Pros: simple to implement;
Cons: hard to meet QoS requirement.
	Pros: simple to implement;
Cons: hard to meet QoS requirement; interference between cellular and D2D communication.
	Pros: simple to implement;
Cons: hard to meet QoS requirement.
	Pros: simple to implement;
Cons: hard to meet QoS requirement; interference between cellular and D2D communication.

	Coordinated 
	Pros: QoS assurance;
Cons: CCE (Central control entity) selection and maintenance; signaling overhead for resource allocation.
	Pros: QoS assurance; 
Cons: CCE selection and maintenance; signaling overhead for resource allocation.
	Pros: QoS assurance;
Cons: signaling overhead for resource allocation; (cell edge) UE selection for relaying resource allocation info.
	Pros: QoS assurance; 
Cons: signaling overhead for resource allocation; (cell edge) UE selection for relaying resource allocation info.
	Pros: QoS assurance;
Cons: idle mode support; signaling overhead for resource allocation.
	Pros: QoS assurance;
Cons: idle mode support; signaling overhead for resource allocation.


Based on the above comparison for D2D communication, we support the idea to adopt a coordinated access for D2D communication for the in-coverage scenario, and at the same time consider a CSMA-based mechanism for D2D communication for the out-of-coverage scenario. As to the partial coverage scenario, the coordinated access is also preferred. However the coordination between the (cell edge) UE relaying the resource allocation information and the out of coverage UEs needs to be further studied. 
Proposal 2: For D2D communication, it is suggested to adopt a coordinated access mechanism for the in-coverage and partial coverage scenarios and a CSMA-based mechanism for the out-of-coverage scenario.
3 Conclusion
Observation 1: Due to the characteristic of the service delivered through D2D communication, coordinated access is preferred in terms of ensuring QoS requirements. 
Proposal 1: Both the dedicated and shared resources should be taken into account during the evaluation of the medium access control mechanism.
Proposal 2: For D2D communication, it is suggested to adopt a coordinated access mechanism for the in-coverage and partial coverage scenarios and a CSMA-based mechanism for the out-of-coverage scenario.
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