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1
Introduction
Study Item on D2D concluded with following agreement for resource allocation in D2D communication [1].

	From a transmitting UE’s perspective, a UE can operate in two modes for resource allocation:
· Mode 1: eNodeB or Release-10 relay node schedules the exact resources used by a UE to transmit direct data and direct control information – supported at least in-coverage
· Mode 2: a UE on its own selects resources from resource pools to transmit direct data and direct control information – supported for edge-of-coverage and out-of-coverage



However to avoid confusing terminology, it is better to align naming convention used for discovery and communication. As Mode 2 in above agreement is more similar to Type 1 discovery resource allocation and Mode 1 is more similar to Type 2 discovery, it is better to change names of Mode 1 and Mode 2 as proposed below:

Proposal 1: names of Mode 1 and Mode 2 should be changed to Type 2 and Type 1 respectively to align terminology with discovery.

Here onward Type 1 (UE autonomous resource selection) and Type 2 (eNB scheduled resource allocation) are used through out this document.
Further, following coverage states have been defined in the agreement: (i) in-coverage (ii) edge-of-coverage (iii) out-of-coverage.  We note that the state edge-of-coverage needs to be defined only in the context of switching from Type 1 to Type 2 or vice versa.  Hence, we propose:
Proposal 2: an explicit definition of edge-of-coverage is NOT required – only the definitions of mechanisms of type switching are needed. 
Following Proposal 2, this contribution is structured as follows:

·  In Section 2, we propose definitions for out-of-coverage and in-coverage 

·  In Section 3, we propose mechanisms for switching between Type 1 and Type 2. 

· In Section 4, we propose mechanisms for switching between resource pool for Type 1 mechanisms  

2
Definitions of coverage states 
We propose the following definition for in-coverage and out-of-coverage.
Proposal 3: A UE is considered out-of-coverage if it is NOT able to receive PSS, SSS, MIB, SIBs (including SIB for D2D communication) from eNB; else it is considered in-coverage.  

As an example, TS 36.133 defines similar requirements based on RSRP for RLF detection as events Qout and Qin are defined using hypothetical PDCCH decoding thresholds  (see Section 7.6.2 of TS 36.133). We note that similar definition based on RSRP can be used for defining in-coverage and out-of-coverage states with hypothetical SIB decoding thresholds. 
3
Mechanisms for switching between Type  1 and 2
There are two transitions, as shown in Figure 1:
Switch from Type 2 to Type 1: when UE is moving from in-coverage towards out-of-coverage. (discussed in Sec 3.1)
Switch from Type 1 to Type 2: when UE is moving from out-of –coverage towards in-coverage (discussed in Sec 3.2).
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Figure 1: Different transition scenarios for Type switch 
There are some options for defining mechanism for this switch. As a design principle we should try to reuse existing procedures as much as possible with minimal change. 
3.1 Type 2 to Type 1 switch (In-coverage to out-of-coverage) 

When a UE is moving from in-coverage to out-of-coverage, we consider the following options for switching: 
Option 1: Detection by UE that it has lost either DL or UL
In this option UE relies on the fact that either its DL or UL is not reachable. It can be realised by either RSRP or no response to its resource request (in UL) for certain duration of time. However we note that this option is very close to existing RLF mechanism and is very prone to cause delay in mode switch. Hence it can not solve the issue of delay and loss of D2D communication for the type switch.
Observation 1: Option 1 (i.e. detection by UE that it has lost either DL or UL) is not reliable mechanism to switch mode from Type 2 to Type 1 to avoid disruption in D2D communication for long time.

Option 2: RLF type mechanism with modified parameters
In this option eNB can provide parameters related of number of out of synch and timer, so that before actual RLF happens UE can change the Mode. In this option only mode change will take place where as other procedures related to RLF are still performed when RLF criterion is satisfied. This option can also work however this lacks the ability to inform the eNB before UE changes the mode so that eNB can reclaim the allocated resources for data and/or scheduling assignment for this UE.

Observation 2: Option 2 (i.e. Mode Switch based RLF type mechanism with modified parameters) is simple and provides a smooth type switch. However it lacks the ability to inform eNB before UE changes the type from Type 2 to Type 1
Option 3: Measurement event and report based mode switch
In this option UE follows existing mechanism of measurement event and measurement report. When the received power reaches a configured threshold it reports to eNB and then UE transitions to Type 1. eNB can release the resources it allocated to this UE for D2D data and Scheduling assignment based on this report. This option is simple and uses existing mechanism to inform eNB before it changes mode from Type 2 to Type 1 so that eNB can release the resources.

Observation 3: Option 3 (i.e. Measurement report based mode switch) is simple and provides ability to inform eNB before UE changes the type from Type 2 to Type 1.
Based on Obeservations 1-3, we propose: 
Proposal 4: Measurement event and report based switch from Type 2 to Type 1 should be used. 
3.2 Type 1 to Type 2 switch (Out-of-coverage to in-coverage) 
We understand that switch from Type 1 to Type 2 can be handled more easily compared to mode switch from Type 2 to Type 1. The reason for this assumption is we can introduce a condition that when UE is moving from out-of-coverage (hence using Type 1) to in-coverage; UE will keep on using Type 1 until it get into RRC_CONNECTED state. Certain received power threshold can also be provided through SIB so that once this threshold is crossed, and UE transitions to RRC_CONNECTED state, and can switch from  Type 1 to Type 2.
Proposal 5: certain received power threshold is provided through SIB. Once this threshold is crossed, a UE gets into RRC_CONNECTED state, and switches from Type 1 to Type 2. A UE can keep on using Type 1 resources until it receives resources from eNB for Type 2.

4
Mechanisms for switching between Resource pool for Type  1
In this section, we propose mechanisms for switching within Type 1 communication. In particular:

· out-of -coverage to in-coverage: UE switches from pre-configured or SIB forwarded resource pool configuration to SIB confgured resource pool. 
· in -coverage to out-of-coverage: UE switches from SIB configured resource pool to pre-configured or SIB forwarded resource pool. 

We propose that these Type 1 transitions (between pre-configured or SIB-forwarded resource pool to SIB configured resource pool) is done based on the UE state transition between in-coverage and out-of-coverage in either direction.
Proposal 6: Type 1 transitions between pre-configured or SIB-forwarded resourcepool to SIB configured resource pool are done based on the UE state transition between in-coverage and out-of-coverage in either direction.
5
Conclusion 

In this document, we proposed definitions for in-coverage and out-of-coverage, and discussed how to define mechanism for switching from Type 1 to Type 2 or vice versa. 
We propose:
Proposal 1: names of Mode 1 and Mode 2 should be changed to Type 2 and Type 1 respectively to align terminology with discovery.

Proposal 2: an explicit definition of edge-of-coverage is NOT required – only the definitions of mechanisms of type switching are needed. 
Proposal 3: A UE is considered out-of-coverage if it is NOT able to receive PSS, SSS, MIB, SIBs (including SIB for D2D communication) from eNB; else it is considered in-coverage.  

Proposal 4: measurement report based switch from Type 2 to Type 1 should be used
Proposal 5: certain received power threshold is provided through SIB. Once this threshold is crossed, a UE gets into RRC_CONNECTED state, and switches from Type 1 to Type 2. A UE can keep on using Type 1 resources until it receives resources from eNB for Type 2.

Proposal 6: Type 1 transitions between pre-configured or SIB-forwarded resource pool to SIB configured resource pool are done based on the UE state transition between in-coverage and out-of-coverage in either direction.
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