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1 Introduction

At RAN2#86 the support for inter-cell and inter-frequency ProSe Device Discovery deployments was partly touched upon. Amongst the RAN2 agreements concerning synchronous and asynchronous network deployment [1], it is worthwhile to highlight the following:

· The serving cell may provide in SIB information which neighbour frequencies support ProSe discovery.
· FFS: what information is required for other deployments and how much data that will comprise (feasible for SIB?)
Besides enabling inter-frequency and inter-cell discovery – which are the baseline to effectively leverage Device Discovery amongst the users connected to the network –, it is of particular interest to favour discovery of devices associated with different PLMNs. This paper revolves around support for inter-PLMN discovery.
2 Discussion on Inter-PLMN discovery support
2.1 Drivers

The proximity discovery functionality is particularly attractive to operators when looking at the commercial use of proximity-based services and applications. These are the result of an emerging social trend, and they are increasingly gaining momentum in the mobile market (see Deutsche Telekom’s “LTE radar” concept in [2][3]).  
To fully ensure commercial success of D2D discovery, inter-PLMN discovery represents a further step to enhance proximity services by covering a larger number of mobile subscribers.  The main drivers to introduce inter-PLMN discovery are the following:
· Particularly in case of open discovery, the possibility to discover UEs associated with different PLMNs is instrumental to enlarging the number of discovered subscribers, thus fostering the utilization of proximity-based services.
· Service interoperability between different mobile operators is key to fulfilling revenue expectations and leveraging economies-of-scale.
· In TS 23.303[4] SA2 has already agreed the UE may be authorized to monitor multiple PLMN (“Local PLMNs”). If so, the UE start monitoring discovery requests in the discovery resources allocated by those PLMNs.
Given the above, the proposal would be:

Proposal 1
Support of Inter-PLMN discovery for monitoring UEs to be introduced in Rel-12.
2.2 Stage-2 Considerations
Based on TS 23.303 [4], UEs are expected to monitor discovery resources of other authorized PLMNs (Local PLMNs). A typical and realistic scenario would be that of having PLMN operating on different frequency carriers. Besides obtaining via upper layers the authorization to monitor other PLMNs, inter-PLMN discovery can be seen as a specific case of inter-frequency discovery where information about neighbour frequencies supporting ProSe discovery is provided to the UEs. This means that the monitoring UE will tune its receiver on a frequency which does not belong to its own PLMN, and will monitor discovery signals generated by announcing UEs camping on a different PLMN. 
As agreed in [5], the eNB provides D2D reception discovery resources in SIB to enable D2D discovery. To support inter-PLMN discovery, the serving cell shall provide the reception discovery resources by indicating not the only the frequency but also the corresponding PLMN, as clearly proposed in [6]. In this fashion the UE can verify whether it is authorized to monitor discovery signals from that PLMN, and if this is the case it will start monitoring on the indicated frequency. 
Proposal 2
For each frequency supporting ProSe Discovery the serving cell may provide the corresponding PLMN ID in SIB.

Different PLMNs would likely configure different discovery resource pools (e.g. periodicity, number of discovery subframes, D2DSS) on different frequencies. UE’s monitoring of inter-frequency D2D discovery would be enabled if a serving cell provides UE with information from which UE can identify reception pool for concerned frequency and monitor D2D signals on that frequency. As no standardized solution for inter-cell/PLMN coordination is included in Rel-12, the serving eNB can obtain information about reception resource pool of other PLMNs and estimate the corresponding time gap via O&M.
Proposal 3
For each frequency supporting ProSe Discovery the serving cell may provide information from which UE can identify reception pool for the concerned frequency and monitor discovery signals on that frequency. 

It is noted that in order to support inter-frequency D2D discovery RAN2 should discuss and conclude how UE should identify the reception pool and monitor discovery signals on the concerned frequency, and the conclusions will be applicable to inter-PLMN discovery as well. 
3 Summary of Proposals

The following proposals are presented:
Proposal 1
Support of Inter-PLMN discovery for monitoring UEs is to be introduced in Rel-12.

Proposal 2
For each frequency supporting ProSe Discovery the serving cell may provide the corresponding PLMN ID in SIB.

Proposal 3
For each frequency supporting ProSe Discovery the serving cell may provide information from which UE can identify reception pool for the concerned frequency and monitor discovery signals on that frequency. 
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