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1
Introduction
According to the approved LTE ProSe SI RP-122009 [1], RAN2 is expected to be involved in the following aspects for ProSe discovery.

3) Identify and evaluate options, solutions and enhancements to the LTE RAN protocols within network coverage [RAN2 primary, RAN3 secondary]:
a) to enable proximal device discovery among devices under continuous network management and control 
       …

7) For the purposes of addressing public safety requirements, identify and study the additional enhancements and control mechanisms required to realize discovery and communication outside network coverage [RAN1, RAN2]

The use cases/scenarios and related requirements for ProSe discovery have been discussed in SA1 and can be found in [2] and [3]. This paper addresses the definitions and implications of ProSe discovery and discusses RAN2 work needed for support ProSe discovery.
2
Definition and implications of ProSe discovery
Regarding to ProSe discovery, in TS 22.278 it is defined as follows (not a full list) [3],

ProSe Discovery identifies that ProSe-enabled UEs are in proximity of each other, using E-UTRA (with or without E-UTRAN) or EPC when permission, authorisation and proximity criteria are fulfilled. The proximity criteria can be configured by the operator. 

The use of ProSe Discovery must be authorised by the operator, and the authorisation can be on a "per UE" basis, or a "per UE per application" basis. An authorised application can interact with the ProSe Discovery feature to request the use of certain ProSe Discovery preferences.

The network controls the use of E-UTRAN resources used for ProSe Discovery for a ProSe-enabled UE served by E-UTRAN. 

ProSe Discovery can be used as a standalone process (i.e. it is not necessarily followed by ProSe Communication) or as an enabler for other services.

Figure 1 shows one example of ProSe discovery in case with network coverage and controlled by the network. In this figure, the discoverable UE transmits the discovery signal and the discovering UE can use this signal for proximity detection and then may involve network side to identify the discoverable UE.
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Figure 1. ProSe discovery example in network controlled scenario

According to the definitions above, for network-controlled scenario where there is network coverage, RAN2 should focus on the ProSe discovery solutions using E-UTRA. ProSe discovery solution using EPC may be transparent to RAN2, i.e. no RAN2 work is needed.
Also, in order to reduce RAN2 work load, ProSe discovery solution in RAN2 should be scalable for different cases e.g. whether ProSe discovery is immediately followed by ProSe communication or not. In other words, common solution should be considered if possible.
Observation 1: Common solution should be targeted for designing ProSe discovery solution of different cases for example whether ProSe discovery is immediately followed by ProSe communication or not.
As to ProSe discovery, from RAN2 point of view, two functions may be needed including proximity detection and UE identification.

· Proximity detection  
The function enables the discovering UE to know that there is a discoverable UE in proximity, but the discovering UE does not know “who it is” for the discoverable UE.
· Proximity detection can be achieved by the discovering UE to detect a discovery signal transmitted by the discoverable UE. Transmission/reception of discovery signal belongs to the scope of RAN1. For RAN2, the work may be investigating some assistance and control in E-UTRAN level to facilitate the proximity detection for UEs in either RRC_Idle or RRC_Connected mode. Assistance and control of RRC_Connected mode UEs can be done e.g. via RRC signalling messages and for idle mode UEs, broadcasting system information or paging might be adopted.
· UE identification  
This function is for the purpose of determining the identity of the discoverable UE assuming proximity detection has been done.  
· From RAN2 point of view, if UE needs assistance from the network to discover meaningful UE identifier, the UE should ask help from the network by sharing the information about the discoverable UE which it has detected so far. This is the case for in network coverage. In case of out of NW coverage, there is no possibility to get assistance from network side and UE identification has to be done by among the UEs or in certain pre-configured way.
Observation 2: For ProSe discovery, the necessary functions are proximity detection and UE identification which need to be specified for idle and connected mode UEs for in coverage scenario. For UEs out of coverage, proximity and UE identification functions can be realized by UEs themselves. 

Proposal 1:  RAN2 should discuss the functions for ProSe detection such as proximity detection and UE identification for both idle and connected UEs for in case of with NW coverage.  For UEs out of coverage, RAN2 should discuss how these functions can be realized by UEs without involvement of network.
In TS 22.278, definition of open v.s. restricted discovery is provided as follows:

· A discovering ProSe-enabled UE shall be able to determine whether or not another ProSe-enabled UE is of interest to it. A ProSe-enabled UE is of interest to a discovering ProSe-enabled UE if its proximity needs to be known by one or more authorised applications on the discovering ProSe-enabled UE.
· Subject to user and operator settings, a ProSe-enabled UE shall be able to be discoverable only by other ProSe-enabled UEs in proximity that are explicitly permitted by the discoverable ProSe-enabled UE.
· Note: 'explicitly permitted' refers to Restricted ProSe Discovery.
· Subject to user and operator settings, a ProSe-enabled UE shall be able to be discoverable by all other ProSe-enabled UEs in proximity without explicit permission. The ProSe-enabled UEs can be served by the same or different PLMN, including when roaming.
· Note:  'without explicit permission' refers to Open ProSe Discovery.
For open or restricted discovery in network controlled scenario, depending on the ProSe discovery use cases and application, after discovering UE detected the proximity of the discoverable UE through detection of discover signal, the discovering UE may contact network side to identify the discoverable UE and then conduct restriction check i.e. to get permission from the detected UE. The per-UE or per-application restriction check can be done above RAN level thus there may be no impact to RAN2.
Observation 3: For open and restricted discovery of in coverage scenario, as restriction check can be done above RAN level, there is no impact to RAN2 work.

From RAN2 point of view, to support ProSe discovery, in addition to the new functions supported by discovering and discoverable UEs, the functionality of eNB needs to be enhanced as well. According to the requirements from SA1, eNB needs to control the use of E-UTRAN resources for ProSe discovery for a ProSe-enabled UE served by E-UTRAN. Such control may include the control of discovery signal transmission/reception for ProSe-enabled UEs, allocation of TX resources for ProSe discovery etc.  To realize such control, enhancements in RRC may be needed.  Also, enhancements in S1 and X2 protocols may be needed from eNB point of view in order to support the case when two UEs are under different eNBs (this is in scope according to section 4.2 of [1]) and this may involve RAN3 work.

Observation 4: To support ProSe discovery, potential impacts on the standards are related to RRC, S1 and X2 protocols and hence RAN3 involvement may be necessary.

3
RAN2 work on ProSe discovery 

Basically, we think the work in RAN2 is as follows:

· To specify the function split in UE & eNB and also RRC signaling procedures to support ProSe discovery.
· To discuss signalling procedures for ProSe discovery and involve RAN3 when there are potential impacts to S1/X2 interfaces and if there are functions assumed in CN.
Proposal 2:  RAN2 should focus on the work of specifying the function split in UE & eNB and also RRC signaling procedures to support ProSe discovery and involve RAN3 when there are potential impacts to S1/X2 interfaces and if there are functions assumed in CN.  
4
Conclusions

The following observations and proposals are made for RAN2 discussion and decision.
Observation 1: Common solution should be targeted for ProSe discovery solution design of different cases for example whether ProSe discovery is immediately followed by ProSe communication or not.

Observation 2: For ProSe discovery, the necessary functions are proximity detection and UE identification which need to be specified for idle and connected mode UEs for in coverage scenario. For UEs out of coverage, proximity and UE identification functions can be realized by UEs themselves. 

Observation 3: For open and restricted discovery of in coverage scenario, as restriction check can be done above RAN level, there is no impact to RAN2 work.

Observation 4: To support ProSe discovery, potential impacts on the standards related to RRC, S1 and X2 protocols and hence RAN3 involvement may be necessary.

Proposal 1:  RAN2 should discuss the functions for ProSe detection such as proximity detection and UE identification for both idle and connected UEs for in coverage scenario.  For UEs out of coverage, RAN2 should discuss how these functions can be realized by UEs without involvement of network.

Proposal 2:  RAN2 should focus on the work of specifying the function split in UE & eNB and also RRC signaling procedures to support ProSe discovery and involve RAN3 when there are potential impacts to S1/X2 interfaces and if there are functions assumed in CN.
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