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1 Introduction

LTE D2D communication is developing in accordance with objectives described in RP-122009[1] as a promised solution meeting Public Safety uses cases. In RAN#61, some aspects are prioritized for the work on public safety uses cases for ProSe work in Release 12, including:

· Direct 1:many E-UTRA Communication out of coverage

· Direct 1:many E-UTRA Communication in E-UTRAN coverage
· UE to NW Relay
Therefore, to meet the requirement for public safety work, this document provides 1) ProSe-enabled UE functionality under the proximity service and 2) general scenarios related to UE to NW relaying including operation.
2 ProSe-enabled UE functionality
Table 1 summarises the ProSe-enabled UE functionality. As shown the table, the ProSe-enabled UE can communicate with eNB (using Uu) as well as other ProSe-enabled UE directly (using PC5). In addition, relaying functionality (i.e., essentially UE-to-NW relaying and additionally UE-to-UE relaying) may also be implemented to meet the requirement of public safety scenarios [4].  

Table 1 – ProSe-enabled UE functionality

	Functionality
	Usage
	Note

	UE functionality
	Communication with eNB
	Fundamental (essential) UE functionality using Uu

	D2D direct functionality (i.e., D2D communication)
	Communication between ProSe-enabled UEs directly (including direct 1:1 and 1:many communication in/out of coverage)
	Fundamental ProSe-enabled UE functionality using LTE D2D direct communication (PC5 identified in TR 23.703[3])

	UE-to-NW Relaying
	Communication between eNB and out-of-coverage UE
	Additional ProSe-enabled UE functionality (essential requirement Public Safety [4])

	UE-to-UE Relaying
	Communication between ProSe-enabled UEs
	Additional ProSe-enabled UE functionality (may be beyond Rel-12)


D2D direct functionality use cases are agreed in RAN2 #83 as a part of TP in TR 36.843. In addition, when at least one UE is out of E-UTRAN coverage, relaying functionality (especially UE-to-NW relaying) needs to consider for the purpose of:

· To avoid connection lost to the network due to mobility of UEs

· To provide service continuity to the UE (moving) out of coverage

Figure 1 shows the possible LTE D2D relaying scenarios, including UE-to-NW relaying (in Scenario 1 and 3) and UE-to-UE relaying (in Scenario 2). When an in-coverage UE communicates with out-of-coverage UE using PC5, the in-coverage UE communicates with eNB to relay between eNB and the out-of-coverage UE, as well as to communicate between eNB and the in-coverage UE itself. Scenario 1 shows an example of UE-to-NW relaying scenario, where UE1 is in coverage and UE2 is out of coverage. In this scenario, UE1 communicates with eNB using Uu for itself and the UE1 relays data between eNB and UE2 using a UE-to-NW relaying. Scenario 2 shows an example of UE-to-UE relaying scenario, where any UEs are not in the E-UTRAN coverage. In this scenario, all UEs communicate themselves using PC5, which includes direct communication and relaying via UE2. Note that UE3 in Scenario 3 is similar to UE1 in Scenario 1 as well as UE2 in Scenario 2. The UE3 in Scenario 3 has both the UE-to-NW relaying and UE-to-UE relaying capability. 
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Figure 1 – Relaying scenarios and functionality

3 ProSe relaying-related operation

Table 2 summarizes the LTE D2D relaying-related operation. As shown the table, when a UE moves out of E-UTRAN coverage, the connection between the UE and network can be provided via a ProSe-enabled UE capable of relaying. To support LTE D2D relaying in the perspective of RAN, some additional relaying operation needs to be considered as follows:

· Which ProSe-enabled UE shall perform relaying operation?
· What operation is required for the ProSe-enabled UE to perform relaying operation (see Table 2)

· How to maintain communication with eNB (i.e., UE functionality using Uu) as well as LTE D2D communication (i.e., direct communication and relaying)?

Table 2 – LTE D2D Relaying-related operation

	
	Note

	Why needs relaying in D2D?
	To provide connection between network and out-of-coverage UE

	When needs relaying in D2D?
	When (relayed) UE is out of E-UTRAN coverage

	By which performs relaying in D2D?
	Selected UE among ProSe-enabled UEs (capable of relaying functionality)

	What operation is required?
	- Interface between eNB and relaying UE, as well as between relaying UE and (out-of-coverage) UE

- Attaching procedure between eNB and ProSe-enabled UE

- Relaying between network and ProSe-enabled UE, as well as between ProSe-enabled UEs

- Out-of-coverage UE list management

- Data transmission to identify the destination of data 

· Relaying (in-coverage) UE

· Relayed (out-of-coverage) UE

	What else?
	- 1:many and/or 1:1

- Relaying UE (re-)selection including related operation during (re-)selection

- How to relay the data between eNB and out-of-coverage UE(s)

- How to distinguish data whether it is relayed or not


4 Conclusion
In this contribution, we discussed about LTE D2D ProSe to enable proximal communication between E-UTRAN and UE, as well as between UEs among ProSe-enabled UEs. As a general design principal, we propose: 

· Scenario 1, 2, 3 should be captured in TR 36.843 for LTE D2D ProSe.

· In terms of D2D communication, ProSe-enabled UE functionality should be further discussed including

· UE functionality (communication between eNB and UE)

· D2D direct functionality (i.e., D2D communication)
· Relaying functionality
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