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1 Introduction

In [1], the following objectives are related to RAN 2:
1) Identify and evaluate options, solutions and enhancements to the LTE RAN protocols within network coverage [RAN2 primary, RAN3 secondary]:
a) to enable proximal device discovery among devices under continuous network management and control, 
b) to enable direct communication connection establishment between devices under continuous network management and control,  
c) to allow service continuity to/from the macro network
2) For the purposes of addressing public safety requirements, identify and study the additional enhancements and control mechanisms required to realize discovery and communication outside network coverage [RAN1, RAN2]

And the following high level classification of requirements between non-public safety and pubic safety is laid out for D2D discovery and communication within network coverage and outside network coverage.
	
	Within network coverage
	Outside network coverage

	Discovery
	Non public safety & 
public safety requirements
	Public safety only

	Direct Communication
	At least public safety requirements 
	Public safety only


In this contribution, the possible D2D scenarios that need to be considered by RAN 2 are discussed  

2 Discussion

2.1 Scenarios from SA2

The following possible scenarios are listed in the SA2 TR [1] for D2D communication with no UE relay: 
	Scenarios
	UE1
	UE2
	Descriptions
	Data path
	Example

	1A
	Out
	Out
	Both UEs are out-of-network coverage
	Direct
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	1B
	In
	Out
	UE1 is within network coverage while UE2 is out-of-network coverage
	Direct
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	1C
	In
	In
	Both UEs are same PLMN and in the same cell
	Direct
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	1D
	In
	In
	Both UEs are same PLMN, but in different Cell   
	Direct
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	1E
	In
	In
	Both UEs are different PLMN and in different Cell 
Both UEs are in both cells’ coverage         
	Direct
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	1F
	In
	In
	Both UEs are different PLMN and in different Cell 
One UE is in both cells’ coverage and the other UE is in serving cell’s coverage
	Direct
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	1G
	In
	In 
	Both UEs are different PLMN and in different Cell 
Both UE are in its own serving cell’s coverage
	Direct
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· In = in coverage, Out = out of coverage 
In the next section, these scenarios are analysed from RAN 2 perspective. 
2.2 Analysis of the SA2 scenarios
The scenarios 1A-1D are the basic scenarios for D2D discovery and communications. Scenario 1A is for out-of-network coverage, Scenario 1B is for partial coverage while Scenarios 1C and 1D are for within network coverage.  
In the inter-PLMN scenarios (Scenarios 1E-1G), the 2 UEs may be using different carrier frequency to communicate with their respective PLMN. But for D2D, one UE will have to use the carrier frequency (more specifically is the UL carrier frequency) of the other UE for D2D communication. Hence, one UE will be in network coverage of the carrier frequency which is used for D2D communication while the other UE under the coverage of another carrier frequency will seem like it is out of network coverage. All these scenarios thus are the same as Scenario 1B which is partial network coverage. 
Observation: Inter-PLMN D2D scenarios can be covered by partial network coverage scenarios. 
2.3 UE Relay scenarios
In the SA2 TR [1], the UE relay scenarios have not been included. The following relay scenarios also need to be considered. There are three scenarios as shown below.

	(i)
	Out
	Out
	Both UEs are out-of-network coverage while the UE relay is within network coverage.
	Direct but via UE relay
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	(ii)
	Out
	In
	UE1 is out-of-network coverage while the UE2 and UE relay is within network coverage.
	Direct but via UE relay
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	(iii)
	Out
	Out 
	Both UEs and the UE relay are out-of-network coverage  
	Direct but via UE relay
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For the UE relay scenarios above, the relay function needs to be further discussed.
Based on the analysis above, 
Proposal 1: Based on the observation, it is proposed that RAN2 considers the SA2 Scenarios (1A) – (1D) in the RAN 2 study of D2D. 
Proposal 2: It is also proposed that RAN 2 consider UE relay scenarios to be included in the RAN 2 D2D study.   
3 Conclusions

It is proposed to discuss the following observations and proposals:
Observation: Inter-PLMN D2D scenarios can be covered by partial network coverage scenarios.
Proposal#1: Based on the observation, it is proposed that RAN 2 considers only the scenarios (i) – (iv) below in the RAN 2 study of D2D:

	Scenarios
	UE1
	UE2
	Descriptions
	Data path
	Example

	(i)
	Out
	Out
	Both UEs are out-of-network coverage
	Direct
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	(ii)
	In
	Out
	UE1 is within network coverage while UE2 is out-of-network coverage
	Direct
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	(iii)
	In
	In
	Both UEs are same PLMN and in the same cell
	Direct
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	(iv)
	In
	In
	Both UEs are same PLMN, but in different Cell   
	Direct
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Proposal#2: It is also proposed that RAN 2 consider UE relay scenarios to be included in the RAN 2 D2D study.   
	(v)
	Out
	Out
	Both UEs are out-of-network coverage while the UE relay is within network coverage.
	Direct but via UE relay
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	(vi)
	Out
	In
	UE1 is out-of-network coverage while the UE2 and UE relay is within network coverage.
	Direct but via UE relay
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	(vii)
	Out
	Out 
	Both UEs and the UE relay are out-of-network coverage  
	Direct but via UE relay
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