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1. Introduction
In RAN1#73 meeting, radio resource used for device-to-device communication was discussed and concluded as follows [1]. 
Conclusions:

· It is assumed that D2D operates in UL spectrum (in the case of FDD) or UL subframes of the cell giving coverage (in the case of TDD except when out of coverage)

· Use of DL subframes in the case of TDD can be studied further

· It is assumed that D2D transmission/reception does not use full duplex on a given carrier

The scope of the above conclusion was clarified to apply to “D2D operation” and not just to discovery [2]. Moreover, one of aspects of D2D communication on D2D link needing study/decision is: 
· 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?

This contribution addresses scenarios, proposals and observations for scheduling / resource allocation in D2D operation while 1) out of network coverage, 2) under network coverage and 3) partially under network coverage. 
2. Discussion on resource allocation
2.1 Out of network coverage 
While all D2D UEs are 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)? 
Fig. 1 shows that all D2D UEs are not in coverage of network. In this case, interference from eNB to these D2D UEs is limited because it is called out of network coverage. 
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Fig. 1  Out of network coverage
However, it is possible to have interference between UEs within the eNB’s coverage and these D2D UEs no matter either one of them are transmitting, especially while D2D UEs are nearby network coverage. 
Observation #1: Interference between UEs within the eNB’s coverage and these D2D UEs no matter either one of them are transmitting in case of out of network coverage. 

It might be needed to have further simulation for evaluating interference between UEs within the eNB’s coverage and these D2D UEs. But, in general, UE-to-UE interference will not cause dominant interference to its communication. In case it is out of network coverage, scheduling / resource allocation by eNB is not feasible. Accordingly, transmission can be all contention-based or with a simple scheduling between D2D UEs. 
Proposal #1: Transmission can be all contention-based or with a simple scheduling between D2D UEs in case of out of network coverage.
2.2 Under network coverage 

Under network coverage, scheduling of radio resource ought to be control by network (i.e. eNB). At least radio resource used for D2D link transmissions are scheduled by eNB. In case all D2D UEs are under network coverage, it is possible to schedule all D2D transmission/reception of each UE by eNB. This approach should be prioritized if it doesn’t induce heavy signalling overhead. 
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Fig. 2  Under network coverage
Proposal #2: At least radio resource used for D2D link transmissions are scheduled by eNB in case of under network coverage.
Observation #2: It is possible to schedule all D2D transmission/reception of each UE by eNB in case of under network coverage.

2.3 Partially under network coverage 

Fig. 3 illustrates a possible situation that partially D2D UEs are under network coverage, but the others are not. Under network coverage, scheduling of radio resource could be control by network (i.e. eNB). But for those D2D UEs out of network coverage, how to schedule radio resource between them become an issue to resolve. 
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Fig. 3  Partially under network coverage
Considering interference from D2D operation to cellular system, radio resource used for D2D link transmissions should still be scheduled by eNB. 
Proposal #3: Radio resource used for D2D link transmissions should still be scheduled by eNB in case of partially under network coverage. 

3. Conclusions

This contribution addresses scenarios, proposals and observations for scheduling / resource allocation in D2D operation while 1) out of network coverage, 2) under network coverage and 3) partially under network coverage. Observations and proposals are concluded as follows: 
Observation #1: Interference between UEs within the eNB’s coverage and these D2D UEs no matter either one of them are transmitting in case of out of network coverage. 

Observation #2: It is possible to schedule all D2D transmission/reception of each UE by eNB in case of under network coverage.

Proposal #1: Transmission can be all contention-based or with a simple scheduling between D2D UEs in case of out of network coverage.

Proposal #2: At least radio resource used for D2D link transmissions are scheduled by eNB in case of under network coverage.

Proposal #3: Radio resource used for D2D link transmissions should still be scheduled by eNB in case of partially under network coverage. 
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