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1
Introduction
In previous RAN1/2 meetings, two options for discovery resource allocation have been proposed as follows:

· Type 1: a discovery procedure where resources for discovery signal transmission are allocated on a non UE specific basis
· Type 2: a discovery procedure where resources for discovery signal transmission are allocated on a per UE specific basis
· Type 2A: Resources are allocated for each specific transmission instance of discovery signals
· Type 2B: Resources are semi-persistently allocated for discovery signal transmission
So far there has been no conclusion on which of above options should be supported in Rel-12. According to the agenda of RAN2 #85[1] which states “Clarify message/data flows in particular for type2”, this paper discusses the message/data flow for Type 2 resource allocation especially Type 2B.      
2
Different options for discovery resource allocation
In RAN2#84, the general message flow for Type 2 resource allocation was proposed in [2]. For Type 2 resource allocation, we think the message/data flows may depend on which network node is responsible for coordinating/assigning the discovery resources.  There are two possible options, e.g., either eNB or D2D server may act as the node to allocate discovery resources.  The D2D server is a logical node which can control multiple eNBs and may be located in EPC, e.g., it may be collocated with ProSe Function [3] or MME.
· Option 1: eNB allocates the discovery resource

For this option, each eNB allocates the radio resources for discovery on a per-cell basis.  An example signalling procedure for option 1 is shown as follow.
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Figure 1: Message flow - eNB allocates discovery resources

As each eNB allocates the radio resource for the UEs by itself, it may or may not know the discovery radio resource allocation in neighbouring eNBs depending on if there is coordination or not on discovery resource allocation in differerent cells.  This means that when UE changes the serving cell or camped cell, the resources may be reallocated if the radio resources used in different cells are not coordinated beforehand.  If the discovery resource from neighboring eNBs can be overlapped, the discovering UE may just need to monitor the common discovery resource pool. Otherwise, UEs at cell edge needs to find out the resource usage in neighboring cells in one way or another in order to support inter-cell discovery.  The overhead for control and coordination in network side, e.g., among multiple eNBs controlled by D2D server as in Option 2, can be reduced as only coordination on resource pool may be needed among neighboring eNBs.  Meanwhile, with this option, the ProSe-enabled UE needs to initiate discovery resource request to the eNB and then eNB can terminate the request.  This can be done in AS level without CN impact and requires no S1 or NAS signalling overhead.  However, comparing to Option 2, this option is not well suitable for multi-operator scenario.  The reason is that in multi-operator scenario the D2D server may need to coordinate inter-operator discovery at EPC level and eNB may not be the suitable for this role.
· Option 2: D2D server allocates the discovery resource

For this option, one D2D server which may control multiple eNBs can allocate the radio resources for discovery not on a per-cell basis.  Instead, discovery resources in multiple cells can be controlled by D2D server as one centralized node.   This means, the D2D server is aware of the radio resources allocated for the ProSe-enabled UEs and also their serving eNB.  An example signalling procedure for this option is shown in Figure 2.
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Figure 2: Message flow - D2D server allocates discovery resources
With this option, when UE changes the serving cell or camped cell, there is possibility to avoid reallocation of radio resources for ProSe discovery if the radio resources allocated by D2D server are not changed.  On the other hand, the resource pool used for discovery may be larger and UE may need to monitor the larger discovery resource pool.  To support ProSe discovery, the ProSe-enabled UE needs to initiate discovery resource request to the D2D server.  To suppor this option, in addition to AS signalling, S1 or NAS signalling maybe needed to support the discovery resource request and response. This means CN may have impacts for resource allocation in this option.  In spite of the shortcomings, the option is more suitable for multi-operator scenario.  In multi-operator scenario, D2D server or ProSe Function can accommodate the functions to coordinate the inter-operator discovery as an EPC node.
It is noted that for both option 1 and option 2, UE may also need to monitor the resource pool of neighboring cells which is required for inter-cell discovery. 
3. Comparison of two options
From the above analysis, the main differences of two options can be summarized in the following table.

	
	Option 1
	Option 2

	Pros.
	· The eNB allocates the discovery resources on a per-cell basis and the resource pool can be smaller compared with Option 2.
· No involvement of CN for resource allocation.
	· More efficient in multi-operator scenario.

	Cons.
	· Can be applied but comparing to option 2, less suitable for multi-operator scenario.
	· D2D server/ProSe Function allocates the discovery resources on a multi-cell basis and UE may need to monitor larger resource pool for discovery.
· CN involvement for resource allocation.


5. Conclusions

The following observations and proposals are made for RAN2 discussion and decision.
Proposal 1: RAN2 should discuss the pros. and cons. of the two options and take into account the above analysis.
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