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1. Introduction
In the last RAN2 meeting, resource allocation mechanisms for D2D communication were discussed and the following were agreed [1].
	Agreements
1
UEs in-coverage and out-of-coverage need to be aware of a resource pool (time/frequency) for D2D communication reception. 

FFS how UEs are configured with the reception pool. 

FFS how transmission resources are handled/allocated.




In this contribution, we discuss on the Tx/Rx resource pools for in-coverage, partial-in-coverage and out-of-coverage cases. The issues of interests are listed below:
· Spectrum used for D2D communication, dedicated or shared with LTE?
· Which spectrum can be used as pre-defined resource?

· How the resource can be allocated to the Tx and Rx UE?
2. Discussion
2.1. Spectrum used for D2D communication
There is one agreement reached on the previous RAN2 meeting [2] that is we assume 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. Based on this agreement, there are three possible cases for spectrum used by D2D communications, i.e., 

· Resources within licensed LTE spectrum 

·   shared LTE carrier, i.e., the D2D and traditional cellular uplink transmissions are scheduled by TDM or FDM way in the same carrier

·   dedicated LTE carrier, i.e., some carrier licensed by an operator is used only for D2D but not used for traditional cellular communication

· Resources that is not licensed to LTE operators 

·   dedicated public safety (PS) spectrum, i.e., spectrum used only for PS and is not licensed to operators

2.2. Spectrum used as pre-defined resource 
In this section, which spectrum can be used as pre-defined resource will be discussed:
· First of all, it is certainly that dedicated PS spectrum can be used as pre-defined resource for out-of-coverage or partial-in-coverage cases. Even for in-coverage case, it is possible that PS spectrum is desirable for D2D communication, e.g., due to high traffic load in LTE carrier, or UE in-coverage needs to communicate with other UEs potentially out of network coverage. 
· Secondly, if needs further discussion whether the licensed LTE spectrum can be used as pre-defined resource, i.e., in shared or dedicated LTE carrier. 

·   Dedicated LTE carrier: Such predefined resources may be useful for a specific scenario where is no dedicate PS spectrum is available in the area or not supported by some of the D2D devices. 
·   Shared LTE carrier: If resources are predefined in shared LTE carrier, it needs further discussions how eNB can control or adjust the portion of resources assigned for D2D. For example, a potential issue with such resources is that if a UE assume itself out of network coverage (e.g., failed to receive any system information including D2D resource configurations), it may start to use the predefined resources in shared LTE carrier, which is out of the control of the network. Therefore, predefined resources in the shared LTE carrier require more considerations.  
Proposal 1 
Dedicated public safety spectrum can be used as pre-defined resource for D2D communication, and whether licensed LTE spectrum can be used as pre-defined resource for D2D communication needs further clarification. 
If D2D communication resources are predefined in dedicated PS spectrum, whether/how they are used seems not related to LTE operations. 

Proposal 2 
LTE network does not control the use of dedicated public safety spectrum for D2D communication. 
2.3. Tx resource allocation for D2D transmission
Dedicated PS spectrum 

If resources are predefined in the dedicated PS spectrum, it is possible to use these resources for D2D transmission no matter the Tx UE is in- or out-of-coverage. 

LTE carriers
If a UE is in coverage, resources for D2D transmission can be configured by the network. Shared and/or dedicated LTE carrier (see section 2.1) can be configured by eNB based on spectrum availability and traffic load situation. Currently, there is still no agreement on whether distributed or localized resource allocation will be used. If distributed resource allocation is used, it had better to notify the Tx pool to UE by SIB. And if centralized resource allocation is used, Tx UE should be in RRC-CONNECTED state in order to get the Tx resource via dedicated signaling. 
Proposal 3 
For in-coverage case, the Tx resource pools can be configured in shared and/or dedicated LTE carrier by eNB.  The Tx resource pools should be allocated to UE via SIB if only distributed resource allocation is applied and Tx resource can be allocated to UE via dedicated signaling if centralized resource allocation is applied.
In practice, a UE can have both configured resources in shared and/or dedicated LTE carrier and predefined resources in the dedicated PS spectrum.  For example, a group leader of firefighters may be in coverage and is aware of the configured Tx pools, but whether configured or predefined resources is chosen for D2D transmission depend on the real situation such as the likelihood of group members being out of coverage. The resource selection in this case shall be up to UE implementation. 
Proposal 4 
It is up to UE implementation to select the D2D communication resources from the predefined public safety spectrum or configured LTE licensed spectrum if both are available. 

If a UE is out of coverage, there are two possible ways to use the configured D2D Tx resource pool in the LTE carrier
· The UE receives the resource configuration from certain relay node, or

· The UE uses the resource configured by the network before it moves out of coverage

For the second way above, it needs further discussions how to release the resources at least when the shared LTE carrier is used for D2D communication, because otherwise it is difficult to adjust the portion of D2D resources in the shared carrier.  

Proposal 5 
whether a UE out of coverage can use the D2D Tx resource pools configured when the UE was still in coverage needs further discussion. 

2.4. Rx resource allocation for D2D reception
Dedicated PS spectrum 

Similar as the Tx pools, predefined resources in dedicated PS spectrum may be used as Rx pools no matter the Rx UE is in or out of coverage. 
LTE carriers

If the Rx UE is in-coverage, it had better allocate the D2D Rx resource pools to the Rx UEs via SIB and it can ensure both the RRC-IDLE UEs and RRC-CONNECTED UEs can acquire the Rx resource pools. But for RRC-CONNECTED UE, some optimizations can be considered for power saving, e.g. in case of localized resource allocation, Rx UE can report its interested groups to the CE and the CE can only allocate the Rx resource pools related to these group to it via dedicated signaling.

Proposal 6 
For in-coverage case, the Rx resource pools can be configured in shared and/or dedicated LTE carrier by eNB.  The Rx resource pools can be indicated to UE via SIB. Whether the Rx resource pools can be indicated via dedicated signaling is FFS.
If UE is aware of both resource pools in dedicated PS spectrum and LTE carrier, it is possible for the UE to monitor both pools. 
3. Conclusion
In this contribution, we discuss on the possible spectrum to use for D2D communication, i.e., dedicated PS spectrum and LTE carriers. The resource pools configuration is also discussed. The following are proposed based on the discussions. 
Proposal 1 
Dedicated public safety spectrum can be used as pre-defined resource for D2D communication, and whether licensed LTE spectrum can be used as pre-defined resource for D2D communication needs further clarification.
Proposal 2 
LTE network does not control the use of dedicated public safety spectrum for D2D communication.
Proposal 3 
For in-coverage case, the Tx resource pools can be configured in shared and/or dedicated LTE carrier by eNB.  The Tx resource pools should be allocated to UE via SIB if only distributed resource allocation is applied and Tx resource can be allocated to UE via dedicated signaling if centralized resource allocation is applied.
Proposal 4 
It is up to UE implementation to select the D2D communication resources from the predefined public safety spectrum or configured LTE licensed spectrum if both are available.
Proposal 5 
whether a UE out of coverage can use the D2D Tx resource pools configured when the UE was still in coverage needs further discussion.
Proposal 6 
For in-coverage case, the Rx resource pools can be configured in shared and/or dedicated LTE carrier by eNB.  The Rx resource pools can be indicated to UE via SIB. Whether the Rx resource pools can be indicated via dedicated signaling is FFS.
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