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1. Introduction
In last RAN2#83 meeting, we agreed to focus on a D2D Discovery mechanism for in-coverage. And there are some open issues to further be discussed [1].

=>
We will discuss further the benefits and drawbacks of Type 1 and Type 2 allocation from RAN2 point of view.
=>        We need to decide whether there is a PULL model or only a PUSH model. 
=>       We should clarify the data flow, i.e., which protocol layer provides the discovery bit string to be submitted? To which protocol layer should a received discovery beacon be delivered. How is the interaction with the lower layer (L1). 

=>
We should discuss whether IDLE mode can/should be supported. Depends on resource allocation and may depend on other aspects such as legal intercept. We should discuss the resource efficiency of both schemes.
In this contribution, we would like to discuss considerations on RRC state and resource allocation for D2D Discovery.
2. Discussion
In the following discussion, Announcing UEs transmit beacons during D2D discovery procedures and Monitoring UEs receive beacons.

2.1. Whether to support  Idle Mode
There is no doubt that UEs in RRC connected mode can participate in D2D discovery procedures. However, there is no consensus whether these UEs can be in RRC idle mode. This issue can be analyzed from the following two aspects.
1) Benefit 
The number of UE participating in D2D discovery procedures may be large. And the period when a UE acts as an Announcing UE or a Monitoring UE may be long, e.g. a few minutes or hours. Keeping a lot of D2D discovery UEs in RRC connected mode may occupy more radio resources and increase signaling overload. Furthermore, if UEs in RRC idle mode need to enter into RRC connected mode for D2D discovery procedure, more signaling overload is introduced. The UE power consumption will also be affected if the UE has to enter into and keep in RRC connected mode. Therefore, it is benefit for UEs in RRC idle mode to participate in D2D discovery procedure.
2) Technical aspect
· Can an Announcing UE be in idle mode?

Announcing UEs broadcast D2D discovery beacon on specific discovery radio resources. They need to know discovery radio resources and be authorized to use it. If Announcing UEs compete with each other in D2D discovery resource pool, UEs can be authorized via the ProSe registration procedure and get discovery radio resources via SIB. In this case Announcing UEs can be in idle mode. In the other hand, if Announcing UEs obtain available D2D discovery radio resource via semi-persistent or dynamic allocation under network control, they should be in RRC connected mode to listen resource allocation information. Therefore, whether an Announcing UE can be in idle mode depends on the announcing radio resource allocation type.

· Can a Monitoring UE be in idle mode?

Monitoring UEs don’t send anything, only monitor discovery radio resources. It is sufficient for Monitoring UEs to be authorized to monitor D2D discovery signaling in advance via ProSe registration procedure or after monitoring procedures. And Monitoring UEs can get discovery monitoring resources via SIB. Then Monitoring UEs blindly monitor D2D discovery signaling without network assistant. Therefore, Monitoring UE can be work in idle mode.

Proposal 1: UEs can receive D2D discover signaling in RRC idle mode.

Proposal 2: Whether a UE can transmit D2D discovery signaling in idle mode depends on the announcing radio resource allocation type.
2.2. Resource Allocation Methods
 There are two types of D2D discovery resource allocation [2].
· Type1: Contention based fashion

It is a discovery procedure where resources for discovery signal transmission are allocated on a non UE specific basis. UEs contend with each other in D2D discovery resource pool for the available radio resource.

· Type2: Dedicated fashion

During discovery procedure resources for discovery signal transmission are allocated on a per UE specific basis. Resources can be semi-persistently or dynamically allocated for discovery signal transmission.

The possible benefits and drawbacks of Type1 and Type2 resource allocation are analyzed below.
With Type1:

· Lower resource efficiency. Collision events are inevitable with contention based fashion. Especially as the number of D2D discovery UE increases, the rate of collision increases which will increase the D2D discovery delay and reduce the utilization rate of resources. In addition, suitable D2D discovery resource pool could not to be allocated because network may not know the number of D2D Announcing UE. D2D discovery may share the common radio resources with general LTE communication. If too many resources are allocated for D2D discovery, the utilization rate of D2D discovery resources is reduced and further the performance of WAN is influenced.
· Lower signaling overhead. eNB only need to broadcast D2D discovery resource pool.

· Lower requirements of RRC mode of UEs. RRC idle UEs can announce and monitor D2D discovery signaling without entering into RRC connected mode.
· Less or no signaling exchange between eNBs.

With Type2:

· Higher resource efficiency. Network allocates the dedicated resources for each Announcing UE. This can reduce the rate of collision and interference.

· Higher signaling overhead. Network needs to inform at least every Announcing UE with dedicated signaling for D2D discovery resource allocation. Particularly with dynamic resource allocation, the larger signaling overhead is introduced.
· Higher requirements of RRC mode of UEs. Because UEs need to receive information of resource allocation from network, they have to keep in RRC connected mode.
· More signaling exchange between eNBs. Inter-cell discovery is a common scenario. In order to avoid interference and get the D2D discovery monitoring resource, allocated D2D discovery resources need to be exchanged between eNBs.
The brief comparisons between the two resource types are shown in Table 1.
Table 1 Comparisons of the resource allocation types
	
	Type 1
	Type 2

	Resource Efficiency
	Lower (
	Higher (

	Signaling Overhead
	Lower (
	Higher (

	Requirement of RRC State
	Lower (
	Higher (

	Signalling Exchanged between eNBs
	Less  (
	More  (


Proposal 3: Suggest RAN2 to consider the benefits and drawbacks of Type1 and Type2 in Table1.
3. Conclusion

According to the analysis in section 2, it is proposed:
Proposal 1: UEs can receive D2D discover signaling in RRC idle mode.

Proposal 2: Whether a UE can transmit D2D discovery signaling in idle mode depends on the announcing radio resource allocation type.

Proposal 3: Suggest RAN2 to consider the benefits and drawbacks of Type1 and Type2 in Table1.
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