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1 Introduction
At RAN1#76, a compromise was agreed to support both scheduling-based and contention-based resource allocation process, depending on the UE location within the cell:

· From a transmitting UE perspective a UE can operate in two modes for resource allocation:
· Mode 1: eNodeB or rel-10 relay node schedules the exact resources used by a UE to transmit direct data and direct control information
· FFS: if semi-static resource pool restricting the available resources for data and/or control is needed
· Mode 2: a UE on its own selects resources from resource pools to transmit direct data and direct control information
· FFS if the resource pools for data and control are the same
· FFS: if semi-static and/or pre-configured resource pool restricting the available resources for data and/or control is needed
· D2D communication capable UE shall support at least Mode 1 for in-coverage

· D2D communication capable UE shall support Mode 2 for at least edge-of-coverage and/or out-of-coverage

· FFS: Definition of out-of-coverage, edge-of-coverage, in-coverage

In this contribution, we provide possible definitions for out-of-coverage, edge-of-coverage and in-coverage. We also explain how a UE switches between mode 1 and mode 2 when moving to a different coverage zone.
2 Coverage zones
The compromise defines 3 coverage zones, as shown in Figure 1.
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Figure 1. Coverage zones.
When in-coverage, the UE has a strong connection with the eNB. As it moves away from the center of the cell, it then moves into the edge-of-cell region. In this area, it still has coverage with the eNB. The UE receives its allocation from the eNB. However, if the eNB believes the UE will move out-of-coverage soon the eNB may permit the UE to switch its resource allocation from scheduling-based to contention-based to make sure that there is no D2D radio link failure (UE to eNB link connection is released) when the UE finally moves out-of-coverage. Finally, when the UE moves further away, it loses connection from the eNB and can rely on contention-based scheduling only.
In the following section, the thresholds to determine the coverage zones are given.

3 Threshold for the 3 coverage zones

Defining what in-coverage means is not an easy task since the UE may be able to receive some signals but not others. Furthermore, coverage can be different on the uplink and on the downlink. Fortunately, this problem was addressed in Rel-8 with the definition of the SRXLEV parameter for the purpose of determining if a UE was camping on a given cell [1]. A similar approach can be used to determine if a UE is in-coverage.
Definition: an in-coverage threshold ICT is defined in a similar way SRXLEV is defined for the purpose of cell selection [2]:

ICT = Qrxlevmeas – (Qrxlevmin + QD2Doffset, I) – Pcompensation
where:

	ICT
	In-coverage threshold (dB)

	Qrxlevmeas
	Measured cell RX level value (RSRP) from the serving/camping cell, or the highest measured cell RX level value (RSRP) if the UE is not camped on any cell.

	Qrxlevmin
	Minimum required RX level in the cell (dBm)

	QD2Doffset, I
	Offset used for D2D communication determination

	Pcompensation 
	max(PEMAX –PPowerClass, 0) (dB)

	PEMAX
	Maximum TX power level an UE may use when transmitting on the uplink in the cell (dBm) defined as PEMAX in [3]

	PPowerClass
	Maximum RF output power of the UE (dBm) according to the UE power class as defined in [3]


· Proposal 1: A UE is in-coverage if ICT> T1, where T1 is a threshold.
The only difference to the definition of SRXLEV is the offset parameter. With a proper selection of this offset parameter, it is possible to ensure that ICT is the same or lower than SRXLEV; thus, make sure that the in-coverage UEs are no farther than the cell center compared to the camping criteria. Thus, in some cases, a UE can camp on a cell without being in-coverage according to proposal 1. This enables to define an edge-of-cell coverage zone.
The out-of-coverage zone can be defined by using an out-of-coverage threshold (OCT) value, or another method to determine cellular coverage. The OCT could be defined in a similar manner as the ICT with a different offset value than QD2Doffset, I or equivalently, a different threshold for the ICT. However, this threshold should correspond to the cellular network coverage. 
· Proposal 2: A UE is out-of-coverage if ICT< T2, where T2 is a threshold corresponding to cellular coverage.

Finally, a UE neither in-coverage nor out-of-coverage is considered in edge-of-cell coverage:

· Proposal 3: A UE is at-edge-of-coverage if T1<ICT< T2.
Note that the offsets can be also captured in threshold values T1 and T2.
4 Transition between transmission modes
Now that coverage zones are defined, we explain how a UE switches from one mode to another.

Let’s first consider a UE being in-coverage. The UE uses mode-1 for D2D communications. When the UE moves to edge-of-cell coverage, the UE will indicate this change to the eNB and the eNB may permit the UE to enter edge-of-coverage operation. The UE then attempts to obtain resources with the contention mechanism from the corresponding resource pool.
When a UE moves from edge-of-cell to in-coverage, the UE can attempt to obtain resources by scheduling. Given that it can still rely on its previously contention-obtained resources before getting a resource grant from the network, the transition from mode-2 to mode-1 is seamless. During such a transition, the impact of contention-based transmission (within network coverage) on cellular communication should be minimized (e.g., by restricting the set of resources for contention-based transmission in such a setup). 
Transitions between edge-of-coverage and out-of-coverage may be of less importance as the impact on cellular is negligible. However, to ensure a good D2D performance, during transitions, transmissions can happen in a subset of previous resource pool or on a new predetermined pool. 
5 Conclusions

Coverage zones are defined based on a where defined:
· Proposal 1: A UE is in-coverage if ICT> T1, where T1 is a threshold.
· Proposal 2: A UE is out-of-coverage if ICT< T2, where T2 is a threshold.

· Proposal 3: A UE is at-edge-of-coverage if T1<ICT< T2.
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