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1 Introduction
There are some conclusions on resource allocation in last RAN1 #74 meeting,
· Method for scheduling / resource allocation

· Out of network coverage, are all transmissions contention based, or are some scheduled (i.e. such that resource collisions are not possible within an area within which transmissions interfere with each other)? 

· Under network coverage, are at least some of the D2D link transmissions scheduled?
In this contribution we show our views on resource allocation scheme for broadcast transmission in out-of-network coverage case.  
2 Discussion
Scheduling based resource allocation is kind of centralized resource allocation manner and widely used in current LTE system for DL/UL resource allocation. Contention based resource allocation [1][2][3] is distributed manner and used in for example IEEE 802.11 system. In LTE, only few functions/channels, e.g., SR and RACH support contention based mechanisms. The detailed merit comparison could refer to table 1 in Appendix section, in which we can see each method of resource allocation has own advantages and disadvantages. These two methods do not mean they should be mutually exclusive. As we can see from RACH based scheduling request procedure in normal LTE, contention based resource is used for scheduling request and scheduling based mechanism is used for real transmission. The two resource allocation schemes cooperate very well.

In case of broadcast transmission in out-of-network coverage, such combination is still useful. RACH based resource could be used for scheduling request but real resource for broadcast transmission could be scheduled based. Such understanding is also quite aligned with current 3GPP way forward that there is no physical identification used for broadcasting.  To allocate the resource/scheduling based on C-RNTI (similar to current LTE) does require the group UE member management function at the master UE. This increases the complexity of master UE. In addition, to allocate the resource based on C-RNTI might not be categorized as broadcast transmission scheme. Instead, our proposal is that the scheduling based on contention resource ID. This is similar to RA-RNTI, which decided based on the contention resource usage.
Based on these considering, we propose combination of contention based and scheduling based resource allocation schemes for broadcasting transmission in case of out-of-network coverage. The detailed procedure is (as shown in Fig.1)
1) Slave UE synchronizes to master UE
2) Mater UE periodically broadcast where (time/frequency) is the PRACH like contention resource and where master UE may send message 2 like transmission
3) Slave UE receives above master UE's broadcasting information
4) Slave UE transmits PRACH like transmission in allowed resource as the resource request.
5) If master UE receives slave UE's PRACH like transmission, master UE sends message 2 type transmission for reply 

6) Slave UE sends buffer status report and so on in message 2 indicated resource. This may already include some application level information. If slave UE does not receive message 2 type transmission, this slave UE carries out back off procedure. Then repeat from 4).
7) Master UE allocates semi-static resource for this slave UE after the reception of step 6). This information will be received by all slave UEs (broadcast transmission). Using this information, the other slave UEs receive this slave UE's transmission in next 8).
8) Slave UE continuously transmits certain semi-static resource (kind of coarse resource allocation). 

For coarse resource allocation, we show two examples in Fig.2: same position (option 1) and varied position (option 2). But we need to know that "continuously" does not mean slave UE should use continuous time/frequency resource. Some periodic time/frequency resource (non-continuous) could be used as well. Such resource allocation scheme is friendly to overhead and delay reduction.
9) If certain amount of the packet is finished or certain amount of the time is passed, slave UE repeats from step 4). Master UE continuously behaves like step 2) and slave UE continuously behave like step 3). Therefore, slave UE knows the latest broadcast information.
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Figure 1 Proposed resource allocation procedure
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Figure 2 Coarse resource allocations
Above proposal is under master-slave structure, by which is easier for timing synchronization, collision reduction (in real transmission phase) and so on. The detailed analysis on master-slave structure could refer to our companion contribution [4]. 
3 Conclusion

In this paper we analyzed resource allocation schemes for D2D broadcasting communication in case of out-of-network coverage and propose
Proposal 1: The procedure described in this contribution should be taken as the baseline.
Proposal 2: Combination of contention based and scheduling based resource allocation schemes should be considered for D2D communication

Proposal 3: Coarse resource allocation should be considered for broadcasting transmission 

Proposal 4: Resource allocation is under master-slave structure 

Appendix 
Table 1 Comparison between scheduling based and contention based resource allocations
	
	Scheduling based resource allocation
	Contention based resource allocation

	Pros
	· Less spec impact 
· Good commonality with LTE framework
· High transmission efficiency
· Better interference coordination  
· Could be applied for all communication types, e.g., unicast, groupcast or broadcast 
	· May simplify the procedure/functions of D2D communication in case of groupcast/broadcast
· May reduce the delay of broadcasting especially in case of few collisions
· Broadcast/groupcast can be forwarded to group members far away

	Cons
	· Large overhead due to additional resource 
· grants
· Selection/reselection of the scheduler is necessary

· Broadcast/groupcast is not easily extendable among clusters
	· May generate poor transmission efficiency and large 
delay in case of large probability of collisions 

· Not friendly to design a common framework on 
· resource allocation for unicast, groupcast, broadcast

· Interference coordination is not possible 


Reference 

[1] R1-133031, “D2D Broadcast communication”, CATT
[2] R1-132990, “D2D Communication System design for groupcast, broadcast, and relay”, Alcatel-Lucent Shanghai 
Bell, Alcatel-Lucent
[3] R1-133117, “Discussion on D2D Group Communication”, Samsung
[4] R1-134378, “Master-slave structure and OFDMA for D2D communication”, Panasonic
5
4
3GPP


_1441729083.vsd
Slave UE


Master UE


1) synchronization


2) 3)  Broadcast the configuration of 
contention based channel and so on


4) Send PRACH as scheduling request


5) Send reply message (including indicated resource for response)


Back off if contention resolution fails


6) BSR and so on


7) Allocate semi-static resource


8) Transmission 


8) Transmission 


8) Transmission 



