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1. Introduction
In RAN1 #73 Fukuoka meeting, discovery procedures were discussed from the aspect of resource allocation. Two types of discovery procedure were introduced [1].
At least the following two types of discovery procedure are defined for the purpose of terminology definition for use in further discussions/studies (note that these definitions are intended only to aid clarity and not to limit the scope of the study): 

· Type 1: a discovery procedure where resources for discovery signal transmission are allocated on a non UE specific basis

· Note: Resources can be for all UEs or group of UEs

· 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

Note that further details of how the resources are allocated and by which entity, and of how resources for transmission are selected within the allocated resources, are not restricted by these definitions. 

Discovery Type 1 has been discussed thoroughly and further details about Type 1 were agreed in the subsequent meetings. Discovery Type 2, although been defined, so far received less attention. In this paper, we share our view on Discovery Type 2.
2. Use case of Type 2 discovery
For Discovery Type 2, discovery resources are allocated on per UE basis, which means at least transmitting UE needs to establish RRC connection to get the resource allocation indication for discovery signal. While type 2 discovery may be less efficient for general use case of discovery, including when both transmission UEs and receiving UEs are RRC idle, it has the merit in some scenarios. 
One typical use case for Discovery Type 2 is the targeted discovery, which means there might be requirement for specific UE to transmit discovery signal. An example is the communication path switching use case as discussed in SA [SA TR]:
An operator offers a service which makes use of the ProSe feature, in which:

-
The operator is able to establish a new user traffic session using E-UTRA ProSe communication;
-
The operator is able to switch user traffic from an infrastructure communication path to an E-UTRA ProSe communication path.

In this use case, network may initial the discovery process, e.g. when the proximity of cellular communicated UEs has already been identified by network, and network would trigger the discovery between these UEs to confirm the over-air proximity or to acquire synchronization. Discovery Type 2 may perform better in terms of the efficiency and the flexibility.
Another example of targeted discovery is more straightforward. For example, monitoring UE only wants to know whether specific UEs are in proximity. These UEs are already in the monitoring UE’s mind. If only Type 1 is supported, announcing UEs have to transmit discovery signal all the time in order not to be missed, while monitoring UEs need to blindly scan the whole discovery resource pool continuously. For Discovery Type 2, however, dedicated discovery resources can be allocated to the UEs of interest to trigger the discovery process, which seems more efficient and feasible.
Proposal 1: considering the benefits possessed by Discovery Type 2 in special use cases, Discovery Type 2 should not be precluded in current stage and further studies need to be carried out.
3. Observations on resource allocation
For D2D UEs, resources used for Type 1 discovery may be allocated persistently since which are non-UE-specific. The resource allocation for Type 2 discovery can be further studied, with the following two options:

a) Option 1: resources are allocated separately from Type 1 discovery

This means discovery resource allocated for Discovery Type 2 is different from that of Discovery Type 2. Potential benefit may be that Type 2 discovery will be performed in more flexible manner. Resource allocation details can be studied further.
b) Option 2: resources are allocated based on Type 1 discovery

Option 2 means resource allocation is divided into two parts, one for discovery resource pool, which is similar to the resource allocation for Discovery Type 1. The other part is the UE-specific resource allocating. According to RAN1 agreements, Type 2 can be further classified as Type 2A and Type 2B.

Take Type 2A as an example. Resources are allocated for each specific transmission instance of discovery signals, which is quite similar to the RACH transmission triggered by DCI. A possible solution is to reuse similar triggering mechanism to indicate announcing UE the resource for the one transmission instance of discovery signals, i.e. use L1 signaling to trigger or allocate the discovery signal transmission based on the Type 1 allocated discovery resource pool. Major benefit of Option 2 is that the signaling process of Type 2 resource allocation can be simplified compared to Option 1.
Observation 1: for discovery type 2, UE-specific discovery resources can either be allocated based on the allocation of discovery resource pool of Type 1, or be allocated separately. 
4. Summary
In this paper, use cases were elaborated to justify the support of Discovery Type 2. Proposal and observation are summarized as follows regarding the study of discovery in the future.
Proposal 1: considering the benefits possessed by Discovery Type 2 in special use cases, Discovery Type 2 should not be precluded in current stage and further studies need to be carried out.
Observation 1: for discovery type 2, UE-specific discovery resources can either be allocated based on the allocation of discovery resource pool of Type 1, or be allocated separately. 
5. Reference
[1]. R1-132861, Final Report of 3GPP TSG RAN WG1 #73 v1.0.0, August 2013 

[2]. R1-13xxxx, Final Report of 3GPP TSG RAN WG1 #74 v1.0.0 
[3]. 3GPP Technical Report 22.803 c20 (Release-12), Feasibility study for Proximity Services (ProSe), June 2013. 
PAGE  
1/2

