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1 Introduction
As per the agenda item 7.5.1 c) in the proposed agenda for RAN2-84 the following needs to be discussed: 
“Compare resource allocation (type1 vs. type2a/b). How would they work (flow charts,…). Clarify message/data flows in particular for type2.” 
In this paper we discuss the various aspects of resource allocation for direct discovery including resource configuration and management, signaling impacts and resource selection for transmitting and receiving UEs.

2 Discussion

There are three types of discovery mechanism discussed in RAN1.
	· 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.



Type 2A resource allocation implies that resources are allocated for each specific transmission instance, which requires the UE to be in CONNECTED mode. Since RAN2 has already agreed to operation in IDLE mode, we think it would be beneficial to first consider resource allocation that supports both IDLE and CONNECTED modes. 
Type 1 allocation assumes the resource allocation can be provided using RRC signaling (e.g. SIB) and can be used by UEs in IDLE and CONNECTED modes. In comparison, the UE can be provided dedicated resources in a semi-persistent manner using Type 2B. The UEs could obtain the resources in CONNECTED mode, and utilize the semi-persistent allocation either in CONNECTED or after transitioning back to IDLE mode.
Thus, we focus the rest of the analysis on comparison of Type 1 and Type 2B.
2.1 Resource Utilization 
In RAN1 74 [5], an initial framework for resource allocation was agreed for evaluations for Type 1 resource allocation. From RAN2 perspective, support for Type 1 framework implies the NW would need to allocate a block of resources in a semi-static manner, and UEs perform a resource selection function to select a resource from the allocated resource block (e.g. by using some form of listen-before-talk), with the probability of the collisions depending on the design of the resource selection function in RAN1. 
In terms of signalling efficiency, especially in order to also support IDLE mode UEs, Type 1 is the most efficient and should be considered as a baseline.
An implication of non-UE specific resource allocation is the need to account for collisions due to uncoordinated resource selection between transmitting UEs. However, since discovery transmissions are expected to be repeated multiple times and thus can be considered somewhat robust to failures, some level of collisions may be considered acceptable.
Proposal 1: Agree that contention based non-UE specific semi-static resource allocation is considered a baseline for ProSe Discovery Resource Allocation for Rel-12.
In a dynamic network environment, it is important for efficient radio resource management to ensure that network is able to monitor the discovery resources utilization. However, for this, the eNB will need to be notified of activity level and site conditions. This is particularly important for the case where the resources are not UE-specific (e.g. Type 1 allocation) as the network may not be aware on a dynamic basis the number of ProSe TX UEs transmitting on the resources, due to e.g. mobility, autonomous initiation of discovery session by UE application layer, etc. Thus, there is a potential risk that the discovery performance is significantly affected if the network does not have the proper mechanism to density of active discovery sessions.
Observation 1:
The network must be aware of the density of ProSe TX UEs and active discovery sessions for a specific geographical location (e.g. Cell-level, ProSe Area level, etc.) to be able to manage discovery resources.  
Proposal 2:
For Type 1 allocation, RAN2 should discuss whether the UE needs to send an indication to the Network when autonomous discovery session is initiated or terminated.
For Type 1 resource allocation, one mechanism to ensure that the network is aware of active ProSe TX UEs, is for the UE to indicate when discovery session are started/stopped. Another alternative is to allow log based reporting, and the UE keeps track of active discovery sessions in IDLE mode, and periodically wakes up to inform the eNB. Periodic reports from all the UEs will allow the eNB to monitor and heuristically manage the resource pool. The report may include other parameters like number of active discovery sessions, report of neighboring discovery transmissions observed, etc. to allow the eNBs to map the resource utilization in the cell. 

Proposal 3:
Discuss whether the UE needs to perform event based or log-based reporting for Type 1 resource allocation.

Once the network recognizes congestion due to too many active ProSe transmitting UEs, one option is for the network to increase the resource pool. At some point, from a bandwidth point of view, this may no longer be efficient, and the network may need the additional flexibility of dedicated scheduling (i.e. Type 2 scheduling). 
Thus, depending on the use-cases, the support for dedicated resource scheduling may be deemed useful for discovery. We believe, in a future release, it may become necessary to introduce the support for Type 2B, and thus the implications should not be precluded while designing a Type 1 solution. This design principle will ensure Rel-12 UEs are able to discover devices from future UEs, even as the resource allocation method gets updated.
We believe this can be achieved as long as from the receiving UE perspective, the resource configuration design accounts for the possibility of future compatibility. From the receiving UE perspective, as long as the network configures the resources such that the Type 1 and Type 2 resources are managed as a part of a shared pool, the receiver can be designed to always monitor the complete resource pool for discovery beacons. The network can maintain the flexibility of re-partitioning the resource pool at any time, and based on the network conditions, the transmitting UE can be configured to use the resources configured by the network using dedicated signalling, and if not available, select from the common resource pool.
Proposal 4: Agree that as a design principle, the design of discovery procedures using Type 1 allocation in Release-12 does not preclude future updates to incorporate Type 2B.
2.2 Messaging Details 
Based on the observations above, Figure 1 shows the expected messaging for support for Type 1 and Type 2B allocation.
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Figure 1 Type 1 and Type 2 Resource Allocation Messaging Flow
Proposal 5: Capture the messaging flow for Type 1 and Type 2B in the TR.
3 Conclusion
This contribution compares the resource allocation options for discovery, and analyzes the way-forward for design for discovery.

RAN2 is requested to discuss and agree to the following proposals
Proposal 1: Agree that contention based non-UE specific semi-static resource allocation is considered a baseline for ProSe Discovery Resource Allocation for Rel-12.
Proposal 2:
Discuss whether the UE needs to send an indication to the Network when autonomous discovery session is initiated or terminated.
Proposal 3:
Discuss whether the UE needs to perform event based or log-based reporting for Type 1 resource allocation.

Proposal 4: Agree that as a design principle, the design of discovery procedures using Type 1 allocation in Release-12 does not preclude future updates to incorporate Type 2B.
Proposal 5: Capture the messaging flow for Type 1 and Type 2B in the TR.
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