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1
Introduction
In out of coverage situation, one of the fundamental issues is the channel access and the resource allocation scheme. RAN1#74 concluded the following possibilities that remain still open after RAN1#74bis [1,2]:
	· Method for scheduling / resource allocation

· Out of network coverage, are all transmissions contention based, or are some scheduled (i.e. such that resource collisions are not possible within an area within which transmissions interfere with each other)? 

· Under network coverage, are at least some of the D2D link transmissions scheduled?



Furthermore, D2D communication for various traffic purposes such as for unicast, multicast/groupcast and broadcast is to be carried out by open loop broadcast transmission method in L1. For RAN1#75, the focus of the D2D communication agenda item is as follows:

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 the feasibility of distributed and centralized channel access methods and give our view respectively. 
2
Discussion
2.1
Channel access
Two main approaches are identified: 
1. distributed access
2. centralized access
While in the former, each potential transmitter carries out the resource allocation and channel access individually, in the latter option a centralized entity carries out the channel access (scheduling) for the potential transmitters it is serving based on requests/demands indicated by the transmitters. There can also be solutions in which both contention based and scheduling based approach are combined, as described for instance in [3]. 
As said, the scheduling based access requires a centralized entity, or a cluster head (CH), that acts as a kind of lightweight eNB for the UEs within proximity.[4, 5] However, it is foreseen that in the case of CH based approach each UE that is belonging to the cluster needs to setup and maintain a connection with the cluster head. For that, a kind of control plane connection and related signalling between the UEs and cluster head is needed. In an out of coverage case it cannot be ensured that the cluster head role would be persistently owned by one certain UE throughout the communication sessions but rather it’s expected that the role may need to be transferred between different UEs due to mobility of the UEs. Furthermore, each data transmission event by any of the UEs within a cluster needs to be preceded by a signalling flow to allow the potential transmitter to request resources for the transmission and the cluster head to grant the resources. Also, the cluster head needs to inform other UEs to be able to receive the scheduled transmission. A semi-persistent allocation scheme would relax the needed signalling depending on the duration and the allocations may be fixed. Still, in order to establish a D2D broadcast transmission by one UE, a relatively high amount of signalling is needed for both to the scheduling of the transmission itself and for the setup and maintenance of the logical connections within the cluster. However, based on understanding of RAN2 working assumptions, logical connections are not to be established and maintained among UEs before 1:M data transmission.[6] 

Furthermore, if one considers the choice between channel access methods from the receiver’s perspective, it still needs to carry out AGC per each detected transmission (either some control signal message from cluster head or actual broadcast transmission from some other UE within proximity) irrespective of whether cluster head based or fully distributed channel access is adopted. In other words, scheduled access does not alleviate the challenging radio front end processing per each detected transmission of a UE. 
Finally, the distributed channel access scheme would not require the above mentioned signalling and control plane functionality between the UEs in order to be able carry out D2D broadcast transmission. 

Observation 1: Scheduled access by means of cluster head possesses risk to introduce a relatively high amount of control signalling and connection maintenance functionality per each D2D broadcast transmission. 
Proposal 1: Adopt distributed channel access for D2D broadcast data transmissions in Rel12.

2.2
Distributed Channel Access
In distributed channel access it’s important to guarantee energy efficient operation and to avoid a situation that a UE needs to keep receiver active all the time for searching possible transmissions from other UEs. To enable that two states are defined for the channel (pre-configured radio resources) and that are determined by each UE independently: 
1. idle 
2. active 
The channel is in idle state when UE has not detected any activity on the channel. In the idle mode, UE applies a DRX cycle to provide energy efficient channel monitoring meaning that UE activates periodically the receiver for a certain time and if no activity is detected the UE deactivates the receiver for the rest of the idle mode DRX cycle. If the UE detects transmission from another UE it determines the channel to be in active state. When the UE has data to send and the channel is in idle state, the UE starts transmitting D2D synchronization signals (SSs) in periodical manner for a certain duration to allow UEs within communication range in idle mode to detect the activity on the channel. The length of the periodical initial transmission phase determines the DRX cycle length in idle state. The actual D2D broadcast data transmission takes then place after the initial transmission phase. The channel is active always when the UE detects activity and for the certain time after the last detected D2D broadcast data transmission on the channel. 
Using the above described idle and active state definition and initial transmission carried out in idle state would also enable master-slave type synchronization in which the UE that starts the transmission in idle state becomes a master UE for others in terms of timing synchronization. Other UEs synchronize to this master UE and a common timing can be utilized for the time channel being active. The master UE continues sending periodic synchronization signals as long as it determines the channel being active from data transmission perspective, i.e. the periodical synchronization signals are not transmitted any more after certain data transmission inactivity on the channel. 
The following figure depicts the above described functionality with four UEs {A, B, C, D} within communication range of each other. Initially all the UEs are determining the channel being in idle state. At some point a UE A has data to send and after accessing the channel (method is FFS) it starts sending the D2D SSs. After the initialization phase, the actual D2D broadcast transmission takes place. The UE A becomes a master UE and thus it continues sending periodically synchronization signals to provide common timing reference to other UEs. During the active state initiated by the UE A, also UE C has data to send. It accesses the channel and sends normal D2D broadcast transmission using the timing provided by UE A. After channel being inactive for the certain time UEs determine the channel being idle again and they start idle mode operation in which they search signals periodically according to (pre-)configured measurement period. 
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Figure 1 Distributed channel access for out of coverage.

Proposal 2: Define idle and active states for the communication channel(s) used in out of coverage situations. 
Proposal 3: Adopt master-slave synchronization scheme that is in effect for the duration of active time of the channel.

Proposal 4: Adopt synchronous channel access for the active state.
3
Conclusions
First, feasibility of centralized and distributed access for out of coverage D2D communication was discussed. Complexity in terms of required control signalling and cluster management in general in cluster head based access is seen as a remarkable overhead for out of coverage D2D communication and propose the following proposal. 
Proposal 1: Adopt distributed channel access for D2D broadcast transmissions in Rel12.
Then we provided a high level concept for distributed channel access that is based on temporary master-slave scheme with the following proposals. 
Proposal 2: Define idle and active states for the channel(s) used in out of coverage situations. 

Proposal 3: Adopt master-slave synchronization scheme that is in effect for the duration of active time of the channel.

Proposal 4: Adopt synchronous channel access for the active state.
4
References
[1] Final_Minutes_report_RAN1#74_v100
[2] Chairman’s Notes RAN1-74bis – final
[3] R1-134377, “Consideration on contention based and scheduling based allocation schemes in D2D,” Panasonic
[4] R1-134535, “D2D Communication without network coverage,” Nokia, NSN.
[5] R1-134270, “ProSe device-to-device broadcast operation,“ General Dynamics Broadband UK.
[6] RAN2-83bis Chairman Notes 2013-10-11 1630
_1444852042.vsd
active


UE A


UE B


UE C


UE D


RX on


RX on


RX on


RX on


RX on


RX on


RX on


RX on


Data to be sent


D2D TX


SSs without data


SSs with data


DRX cycle


DRX cycle


idle


RX on


RX on


RX on


idle


idle


idle


active


active


active


(*)



_1444852058.vsd
RX on


active


D2D TX


idle


idle


idle


Data inactivity time > T1


active


active


DRX cycle


RX on


RX on


RX on


D2D TX


RX on


Period of SSs sent by “master” UE


D2D TX


RX on


RX on


RX on


RX on


RX on


RX on


active


idle


(*)



