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1 Introduction

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 [1][2]).
An important aspect of ProSe Discovery is that of providing announcing UEs with an authorized discovery range. The target of this contribution is to introduce in RAN specs the maximum allowed power levels the UE needs to set in connection with the authorised discovery ranges. 
2 Discussion on Multiple Power Levels and Discovery Ranges
2.1 Motivation
In TS 23.303[3, Section 4.5.1.1.2.2] the procedure related to the authorization for ProSe Direct Discovery (non-Public Safety UE) includes the list of authorized PLMNs and also the authorized discovery range. In particular, the ProSe Direct Discovery announcing authorization policy (for announcing UEs) contains the “Authorized discovery range for announcing per PLMN”.
The main advantage for operators is that different range classes, which ProSe Discovery is allowed to use, can be assigned on a subscription basis and, potentially, for different types of application. In the service requirements for the Evolved Packet System (EPS) [4] it is specified that ProSe Discovery shall support a minimum of three range classes – e.g. short, medium and maximum range. The range class is defined as a “rough indication of distance for use in ProSe Discovery, for example, based on geographical distance, radio conditions”.
A means to differentiate multiple discovery ranges is that of associating a maximum allowed power level with each of the available discovery ranges. As the maximum allowed transmission power for transmitting UEs can also be set by upper layers (parameter P-max, [5]), the eNB can provide the ProSe announcing UE with multiple power levels and such UEs will select the maximum transmission power that is associated with the authorized discovery range.
Proposal 1
Introduce in RAN specs multiple maximum allowed power levels for announcing UEs that are related to different authorised discovery ranges. 
2.2 Signalling Details
RAN1#77 [6] decided to specify open-loop power control for Type 1 and Type 2 discovery. Different values of P0 and alpha can be used for Type 1 and Type 2 discovery with the special possibility to set alpha = 0. Moreover, values of P0 and alpha that lead to transmission at Pcmax by all UEs are supported.

On top of UL power control an operator should be able to configure maximum allowed transmission levels which are to be associated with the specific discovery class range of the announcing UE. By assuming that 3 discovery ranges would suffice to cover different types of subscription, the eNB could provide announcing UEs with a set of 3 different P-max values defining the maximum allowed transmission power for ProSe announcing UEs. An example is given by the following:
· P-maxlarge for maximum range, e.g. maximum transmission power of 23 dBm. 
· P-maxmid  for medium range, e.g. maximum transmission power of 12 dBm.
· P-maxshort for short range, e.g. maximum transmission power of 0 dBm.
The P-max set can be provided via SIB to ProSe UEs. Based on the discovery range authorised by ProSe Function the announcing UE selects the corresponding value. The selected P-max is then used limit the announcing UE transmission power on the carrier frequencies configured for ProSe Discovery.
 Proposal 2
Introduce a set of three different P-max values for the maximum allowed transmission power for announcing UEs (e.g. P-maxlarge, P-maxmid  , P-maxshort). 
The P-max set is signalled via SIB in the serving cell. 
Proposal 3
The UE selects the P-max value from the P-max set based on the discovery range authorised by ProSe Function.
2.3 Alignment with Other WGs
In case the above proposals are agreed, RAN 2 should send a liaison statement to other 3GPP groups ( RAN1, SA2, CT1, CT4), informing them about the introduction of different power levels for various discovery ranges. The knowledge of the selected maximum power level (corresponding to authorised range) in the announcement could be used by the monitoring UE to roughly estimate the proximity of the announcing UE.  
Proposal 4
Send an LS to RAN1, SA2, CT1, CT4 to take into account the introduction of multiple power levels in Proposal 2 and 3.
3 Summary of Proposals

The following proposals are presented:
Proposal 1
Introduce in RAN specs multiple maximum allowed power levels for announcing UEs that are related to different authorised discovery ranges. 
 Proposal 2
Introduce a set of three different P-max values for the maximum allowed transmission power for announcing UEs (e.g. P-maxlarge, P-maxmid  , P-maxshort). 
The P-max set is signalled via SIB in the serving cell. 

Proposal 3
The UE selects the P-max value from the P-max set based on the discovery range authorised by ProSe Function.

Proposal 4
Send an LS to SA2, CT1, CT4 to take into account the introduction of multiple power levels in Proposal 2 and 3.
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