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Abstract: it is proposed to discuss the pros/cons of the different resource allocation schemes and give high level principles for the centralized one.
1. Introduction
From last RAN2#83 Barcelona meeting, centralized resource allocation or autonomous resource allocation (e.g. CSMA like) had been discussed for D2D communication.  The following point from the Chair’s was made and is proposed to be discussed hereby.
	We will further investigate the complexity (and possibly efficiency) of different resource allocation schemes (fully scheduled; semi-persistent; CSMA like; …) and also the consequences for control plane and UP protocols.


On another hand, recent RAN#61 September meeting endorsed in [RP-131377] broadcast and group communication as highest priority for ongoing Release. This document is proposed in this perspective.
2. Discussion

The section first proposes to give an overview of the pros and cons of the two main resource allocations schemes from submitted tdocs from the previous meeting and then describes general principles of the centralized resource allocation approach which seems to be the most straightforward in RAN2.
2.1. Reminder of SA/RAN level requirements
Both from SA1 requirements in [0] as follows:
“The Radio Access Network shall control the radio resources associated with the E-UTRA ProSe Communications path. 
The operator network shall be able to continuously control the use of E-UTRAN resources for ProSe Discovery and ProSe Communication between UEs, as long as both of these UEs are under E-UTRAN coverage and using operator’s spectrum.” 
and RAN requirement in [RP-131377] as follows:
“There is an expectation that when a UE is served by the E-UTRA network, the network will perform radio resource allocation for Proximity Services Communication […]”,
resource allocation from the Network is anyways one to-be-provided option.
2.2. Pros/Cons of resource allocation schemes

The Table below is an attempt to sum up the pros and cons of the two main resource allocation schemes from submitted tdocs from the previous meeting.

	Resource allocation scheme
	Pros
	Cons

	Centralized resource allocation
(an entity allocates radio resources for UEs in the range)
	
	

	In-coverage: done by eNB

	+“interference and resource management is needed for the UE broadcast communication to maintain performance” [1] (similar point in [5]), such handling is easier when done by the eNB than UE
+(*) Level of control (e.g. per each transmission on subframe basis) can be left to network decision [2]
	-“increases complexity and control overhead” [2]

	Out-of-coverage: done by (a) cluster head UE(s)]
	+will work if the network makes use of out-band resources for D2D communication [2]
	-“Without network control, ensuring that D2D communication between different pairs of UEs do not interfere with one another is challenging.” [4]
-Functions as follows shown in [3]  would need to be specified in order to ensure a centralized resource allocation scheme: (re)selection of and camping on a cluster head UE, synchronization provider to the group members, connection handling of the cluster head UE with multiple UEs
-(*) How much the cluster head UE can control (e.g. per each transmission on subframe basis) group/broadcast D2D resources would need to be specified. At least such control can not be as efficient as that of the eNB.

	Autonomous Resource allocation
(each UE allocates itself radio resources)

	+will work if the network makes use of out-band resources for D2D communication [2]
	-“opportunistically transmitting on a channel may not provide receivers with immediate indications of which broadcast channel is of interest for them […]. This may complicate reception and/or impact battery life” from [1].
-(*) same description as above


Table: Pros/cons of Centralized Vs. Autonomous Resource allocation scheme from RAN2#83 tdocs
From this Table, it can be derived some challenging issues that the autonomous resource allocation scheme may not be able to address unlike the centralized resource allocation scheme: 
· Challenging issue 1: Optimization of the radio resource usage between cellular and D2D, and within D2D communications while fulfilling the QoS requirements;
· Challenging issue 2: Intra/inter-cell interference between on one hand, cellular communications and D2D communications and on another hand, within D2D communications;

· Challenging issue 3: Minimization of UE power consumption while performing D2D operations. 
This is why we propose to further elaborate on the centralized resource allocation method.
2.3. Centralized resource allocation method
This section describes some high level principles (in Figure below) of the centralized resource allocation method.
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Figure: Overview procedure for Centralized Resource allocation method
Step 0 consists in radio resources pre-configuration for D2D purpose by a central node, i.e. the eNB in usual in-radio coverage scenario or by a cluster head UE in Public Safety scenario. 
Step 1 consists of UE requesting resource to be allocated for D2D purpose (discovery or communication). For discovery (respectively communication), such UE would like to transmit to any UEs (respectively to UEs in his group) in the range.
Step 2 consists of resource scheduling by the central node.
Step 3 consists of the resource granting to the UE requesting resource at Step 1. 
Step 4 consists of also providing such resource allocation of the previous UE to proximate UEs so that the latter can get synchronized and receive the UE further transmission at Step 5. 
Step 3 and Step 4 would be performed so as to fulfil the RAN requirement in [RP-131377]: “Dissemination of radio resource allocations and updates needs to be performed with a period of the order of seconds to meet the performance expectations of public safety users given typical rates of arrival by users at an incident.”
2.3.1. Qualitative analysis of Centralized resource allocation method
The benefits of such method are:

· In addressing the Challenging issues 1 and 2 to efficiently manage the radio resources (while fulfilling the QoS requirements, which an autonomous resource allocation method may not be able to achieve) using the necessary granularity (per resource block, sub-frame or radio frame), cellular resources along with D2D resources as well as intra D2D resources, while flexibily adapt to the requests of ProSe UEs. As such this allocation method provides a deterministic approach for the resource allocation. Compared to autonomous resource allocation scheme (which anyway may lead to collision in resource allocation at some point in time depending on the number of UEs in which case a central node would typically reconfigure for more resources to be autonomously allocated), resources will not be reserved unnecessarily when UEs are not transmitting any D2D information.
· In addressing the Challenging issue 3 (Minimization of the UE power consumption): With this allocation method, if UEs has nothing to transmit then the Network would not notify the D2D UEs for monitoring and UEs having waken up would go to sleeping mode again to save power consumption. Compared with the autonomous resource allocation, UE has to listen to D2D resource even if D2D UEs are not transmitting any D2D information.
· Compatible with discovery or broadcast/group communication: This scheme can apply to discovery or broadcast/group communication scenarios because the basic principle is that a UE requests to get resource for D2D operations to a central node which can be an eNB or a UE, that can allocate such and notify other UEs of such allocation. It can apply to out-of-coverage or in-coverage scenarios where the central node differs. 

3. Conclusion
We propose that RAN2 agrees on the following:
Proposal: Capture the section 2.3 to TR.
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