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1 Introduction
In the RAN2 85bis meeting the following was agreed on resource allocation for D2D discovery:

	Agreements
0
The eNB may provide D2D reception discovery resources in SIB. These may cover resources used for D2D transmission in this cell as well as resources used in neighbour cells. (Details FFS)

For UEs in IDLE…

1a
The eNB may provide a Type 1 transmission resource pool in SIB. UEs that are authorized for D2D Discovery use these resources in IDLE. 

1b
The eNB may indicate in SIB that it supports D2D but does not provide transmission resources. UEs need to enter RRC Connected in order to request D2D transmission resources.
For UEs in CONNECTED…

2a
A UE authorized to perform D2D discovery transmission indicates to the eNB that it wants to perform D2D discovery transmissions and further information (FFS)

2b
eNB validates whether UE is authorized for D2D discovery transmission using the UE context received from MME (pending RAN3 decision)

2c
the eNB may configure the UE to use a Type 1 transmission resource pool or dedicated Type 2B transmission resources via dedicated signalling (or no resource) .

2d
the resources allocated by the eNB are valid until a) the eNB de-configures them or b) the UE enters IDLE.  (FFS whether resources may remain valid even in IDLE)




This contribusion will further discuss signalling flows and scenarios for both type 1 and type 2B resource allocation issues of D2D discovery.
2 Discussion
2.1 type 1 discovery resources 
In the last RAN2 meeting, some companies suggested to randomize the discovery resource that UE transmits the discovery message in order to minimze the collision for type 1 discovery[2], and some companies provides the mechanisms to fulfill the randomization of the useage of discovery resource that UE transmits the discovery message[1]. But however, it is identified, that the mechanism for randomization of the resource, shall be based on a standardized algorithm so as to ensure the uniqueness of the resource in the same time for different UEs as far as possible. And on the other hand, this requirement has no impact to the specification as it is an UE implementation issue. 
Proposal 1: for type 1, UE select Prose discovery resource base on standardized algorithm
Observation 1: the algorithm will be left for UE implementation and has no impact to the specification. 
For type 1 discovery approach, a discovery procedure where resources for discovery signal transmission are allocated on a non UE specific basi, and the Prose resources are allocated to all the UEs by system information. A detailed diagram regarding the type 1 discovery procedure is illustrated below:
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Figure 1. Type 1 resource allocation for D2D Discovery
The diagram above includes UE discovery procedure in a closed box because we belive that the monitoring UE doesn’t distinguish the discovery request message of type 1 or type 2B since the type 1 and type 2B discovery request message are the same. For both type 1 Prose discovery procedure, the UE autonomously selects the resource from the broadcasted resource pool and send Discovery Request message to the target eNB; for type 2B Prose discovery procedure, the eNode B allocates resources on a per UE basis. Both of these two cases, to the target UE, it doesn’t see the difference of the Discovery Request messages between from type 1 UE and type 2B UE. Therefore, we shall be able to define a general procedure of D2D discovery regardless how the UE selects the Prose discovery resource from the resource pool(type 1 or type 2B).
Observation 2: the monitoring UE doesn’t distinguish the discovery request message of type 1 or type 2B. 
A simple diagram of D2D discovery procedure regardless type 1 or type 2B which may be invoked by figure 1 is illustrated below.
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Figure 2. D2D discovery procedure
In the last RAN2 meeting, some companies suggested the release rules and procedures for type 2B[3], in this paper we will discuss the release of type 1. In type 1 resource pool allocation, UE autonomously selects the resource for discovery message transmission from the resource pool broadcasted by the eNB which is shared by many UEs, and collisions are acceptable. Since collisions are acceptable, and the resource is allocated for all UEs rather than a specific UE like type 2B, then there would be no need to design rules or procedures to release the resource. However, since the Prose discovery resource pool is allocated for all UEs, there may be some malicious UE that always occupies resources for the use of discovery, which increase the rate of collision very much. In this case, too much radio resources are consumed and also it is unfair to other UEs. So it is suggested to avoid one UE occupies the prose discovery resource too much. 
Observation 3: there is no need to design rules or procedures to release the type 1 discovery resource. 
Proposal 2: RAN2 is asked to develop a machanism to avoid a single UE consume type 1 discovery resource too frequently. 
Proposal 3: RAN2 is asked to take into account diagrams of type 1 D2D discovery procedure. 
2.2 type 2B discovery resources 
For type 2B discovery approach, a discovery procedure where resources for discovery signal transmission are semi-persistently allocated on a UE specific basis, and the Prose resources are allocated to a specific UEs by didicated message. 
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Figure 3. Type 2B resource allocation for D2D Discovery
From the above diagram, UE B should request the eNB to allocate dedicated resources to response UE A the discovery message. However if the eNB doesn't allocate the dedicated resources for UE B due to for instance subscription limitation, current load status, etc, UE B would select discovery resources from type 1 resource pool to transmit the D2D Discovery Response to UE A. 
Proposal 4: RAN2 is asked to discussed the above type2B discovery resources allocation procedure. 

Proposal 5: if the eNB doesn't allocate the dedicated resources for the monitoring UE for discovery response, the monitoring UE selects discovery resources from type 1 resource pool to transmit the D2D Discovery Response to transmiting UE. . 

In the last RAN2 meeting, some companies suggested the release rules and procedures for type 2B[3], and some rules for the release of resource of Prose discovery type 2B were suggested. Here we will privide our point of view with respect to the scenarios of type 2B release.

1: eNB initiated release of assigned discovery resources

Justification: eNB shall be able to release the assigned discovery resources given the current load status, overall radio resources allocation status, etc. 

2: timer based elease of assigned discovery resources

Justification: The network may assign the discovery resources for a specific UE for a specific period of time, after the timer expires, the UE release the discovery resources on its own. 

3: upper layer indicates the UE to relaease the discovery resources

Justification: If the upper layer finished the D2D application and doesn’t expect D2D application again before the timer expires mentioned above, the upper layer may indicate the UE to initiate the release of assigned discovery resources. 

4: UE enters RRC_IDLE

Justification: this had been agreed in the RAN2#85 meeting.

Proposal 6: RAN2 is asked to agree the above type 2B resource release scenarios. 
In the case of type 2B, the eNB allocates the resource for each UE, hence the eNB shall be able to manage all the resources given the current load condition of cellular communication and D2D communication and discovery. Therefore he release procedure shall always be initiated by eNB so as to allow the eNB has the full knowledge of the resource allocation status of its own. If the UE needs to release the resources, UE shall trigger the eNB to release the resource. 
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Figure 4. eNB initiated resource release


[image: image5.emf]UE

Discovery resource release request 

eNB

eNB discovery resource release procedure


Figure 5. UE initiated resource release

Proposal 7: RAN2 is asked to agree that the eNB is only node to release the type 2B resources, UE can only trigger eNB to release the type 2B resources. 
3 Conclusion
This contribution discusses some issues for type 1 Prose discovery resource allocation machanisms with respect to the minimization of resource collision, resource release and one UE consume the resource too much.  
RAN2 is requested to take into account the following observations and discuss the following proposals.
Proposal 1: for type 1, UE select Prose discovery resource base on standardized algorithm
Observation 1: the algorithm will be left for UE implementation and has no impact to the specification. 

Observation 2: the monitoring UE doesn’t distinguish the discovery request message of type 1 or type 2B. 

Observation 3: there is no need to design rules or procedures to release the type 1 discovery resource. 

Proposal 2: RAN2 is asked to develop a machanism to avoid a single UE consume type 1 discovery resource too frequently. 

Proposal 3: RAN2 is asked to take into account diagrams of type 1 D2D discovery procedure. 

Proposal 4: RAN2 is asked to discussed the above type2B discovery resources allocation procedure. 

Proposal 5: if the eNB doesn't allocate the dedicated resources for the monitoring UE for discovery response, the monitoring UE selects discovery resources from type 1 resource pool to transmit the D2D Discovery Response to transmiting UE. . 

Proposal 6: RAN2 is asked to agree the above type 2B resource release scenarios. 
Proposal 7: RAN2 is asked to agree that the eNB is only node to release the type 2B resources, UE can only trigger eNB to release the type 2B resources. 
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