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1. Introduction
Taking the time slots allocated to Rel-12 D2D into account, there is a need for RAN1 to determine the work scope regarding the public safety (PS) D2D communications based on the broadcasting. This paper addresses some technologies which RAN1 should consider for down-selection.
2. Work scopes for three different D2D scenarios
2.1. In-coverage PS D2D
From the perspective of text proposal for TR 36.843 [1], off-network operation seems to be inevitable for both in-coverage and out-of-coverage. Therefore, we have two issues regarding in-coverage PS D2D broadcasting.
1) Off-network (distributed or centralized)
2) Network-assisted D2D
Off-network direct mode can be implemented by either distributed or centralized manner. Whether it is based on centralized or not, it cannot be the same as the network-assisted D2D broadcasting.
Table 1. RAN1 work scope for in-coverage PS D2D broadcasting.
	
	In-coverage
	Out-of-coverage

	Off-network direct mode 1)
	In-scope
	In-scope

	Network-assisted D2D 2)
	In-scope or out-of-scope?
	N/A


N/A: Not available
1) Priority 1, 2) Priority 2 according to RP-131377 (Agreements form RAN Plenary #61) [2].
Proposal 1: It is necessary for RAN1 to determine whether the network-assisted D2D broadcasting for in-coverage is in-scope of Rel-12 or not.
2.2. Out-of-coverage PS D2D broadcasting
Table 2 and Figure 1 show possible technologies for out-of-coverage scenario
Table 2. RAN1 work scope for out-of-coverage PS D2D broadcasting.
	Scheduling
	Work scope

	Distributed (with Synchronization Header)
	In-scope or out-of-scope?

	Centralized (CH-based)
	In-scope or out-of-scope?
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Figure 1. Methods of off-network direct mode.
Proposal 2: It is necessary for RAN1 to determine the work scope of out-of-coverage PS D2D broadcasting according to Table 2 and Figure 1.
2.3. Partial-coverage PS D2D broadcasting
The priority of this issue is 3 according to the RP-131377 [2].
Candidate radio access technologies and multiplexing methods between backhaul and access links of UE-to-NW relay are listed in Table 3.
Table 3. RATs and multiplexing for partial-coverage.
	
	RAT
	Multiplexing

	Backhaul
	Un (RN/DeNB interface) or Uu (E-UTRAN air interface)
	Inband or Outband?

	Access
	Out-of-coverage D2D broadcasting or Modified Uu?
	


1) Which RAT for the access link?
Using out-of-coverage D2D broadcasting:
This is the simplest way to achieve partial-coverage. A UE, which is within coverage, having both LTE link and off-network D2D broadcast link can be considered as partial coverage as explained in Figure 2. In this case, there may be no work to do from the perspective of RAN1.
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Figure 2. Partial coverage.
Modified UTRA:
Since UEs under Rel-10 relay belongs to in-coverage scenario, Rel-10 relay as it is, cannot be considered as UE-to-NW relay. Therefore, whether the following features to be included or not to Rel-12 UE-to-NW relay should be determined.
· GCSE
· Resource control for UEs under UE-to-NW relay to broadcast (there is no direct broadcasting between UEs under Rel-10 relay).
· Some functionalities to support mobile Rel-12 UE-to-NW relay (Rel-10 relay is not intended to move).
Proposal 3: It is necessary for RAN1 to determine the work scope of partial-coverage between out-of-coverage D2D broadcasting and modified Uu for access link.
Proposal 4: RAN1 should determine what kind of features to include for modified Uu in access link, if down-selected.
2) Multiplexing:
If down-selected to out-of-coverage D2D broadcasting for access link, outband multiplexing should be used due to the following reasons.
· Assumed dedicated spectrum for off-network Direct Mode
· There is no way for off-network UEs to acquire synchronization from network. 
· TDM induces Tx/Rx interference in asynchronous network
If down-selected to Modified Uu for access link, TDM still induces Tx/Rx interference in asynchronous network
Proposal 5: In partial coverage, backhaul link and access link should be multiplexed using FDM.
3. Conclusions
Based on the observations discussed in this contribution, we propose:
· Proposal 1: It is necessary for RAN1 to determine whether the network-assisted D2D broadcasting for in-coverage is in-scope of Rel-12 or not.
· Proposal 2: It is necessary for RAN1 to determine the work scope of out-of-coverage PS D2D broadcasting according to Table 2 and Figure 1.
· Proposal 3: It is necessary for RAN1 to determine the work scope of partial-coverage between out-of-coverage D2D broadcasting and modified Uu for access link.
· Proposal 4: RAN1 should determine what kind of features to include for modified Uu in access link, if down-selected.
· Proposal 5: In partial coverage, backhaul link and access link should be multiplexed using FDM.
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