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1
Introduction

In Rel-13, one objective of the new approved WI of Enhanced LTE Device to Device Proximity Services [1] is as follow:
1) Enhance D2D discovery support in the presence of multiple carriers and PLMNs:

a) Allow D2D transmissions in a non-serving carrier and/or secondary cell belonging to the same and possibly different PLMN as the serving cell [RAN2, RAN1, RAN3].
In this contribution, we make some analysis on the possible solutions to support D2D discovery in inter-frequency/inter-PLMN scenarios and give some proposals. 

2
Discussion

2.1
Background
In Rel-12,for inter-frequency/inter-PLMN scenarios, the following agreements are arrived:
	1a
SIB19 provides detailed ProSe discovery configuration for the carrier on which this SIB19 is sent (intra-frequency, inter- and intra-cell). 

1b
SIB19 provides a list of additional frequencies (EARFCNs and PLMN ID for inter-PLMN frequencies) on which ProSe discovery announcements are provided. The SIB19 does not contain the detailed ProSe configurations for those. 

1c
Both of the above are optional in SIB19


According to the above agreements, UE is required to read the SIB19 on the respective 
frequency if it wants to implement discovery transmission/reception on that frequency/ PLMN. If UE could not read system information of non-serving carrier, it could not support discovery operation on that frequency/PLMN. In the following section, we discuss how to support the inter-frequency/inter-PLMN discovery in the case where the UE can’t read the SIB on corresponding frequencies.
2.2
solutions
For in coverage discovery, there are two types of resource allocation, i.e.type 1 and type 2b.
1) type 1
For type1, to support discovery on inter-frequency/inter-PLMN scenario, a cell needs to provide detailed ProSe configuration for other carriers. There are two options for the PCell to provide the discovery configuration on other frequencies:
· Option a: ProSe configuration for other carriers is included in SIB19.
Currently, ProSe discovery configuration of serving cell includes the following information:


discRxPool-r12





ProseDiscPoolList16-r12,



discTxPoolCommon-r12



ProseDiscPoolList4-r12 


OPTIONAL,
-- Need OR



discTxPowerInfo-r12




ProseDiscTxPowerInfoList-r12 
OPTIONAL,
-- Need OR    


discSyncConfig-r12




ProseSyncConfigList16-r12

OPTIONAL
-- Need OR    
The size of ProSe discovery configuration information for one resource pool of one carrier is almost 130 bits. If ProSe configuration for other carriers is also included in SIB19, even only addition resource pool configuration for one more carrier, it would exceed 2216bits which is the maximum size of system information. So, this solution is not feasible

Observation 1: It is not feasible to include ProSe configuration for other carriers in SIB19.

· Option b: ProSe configuration for other carriers is sent to interested UE through dedicated RRC signalling.

In this solution, serving cell of the UE would send the ProSe configuration of other carriers only when UE indicates that it is interested in this carrier/PLMN. Since serving cell need not send all neighbour cells’ ProSe configuration, no redundant information would be transferred in the Uu interface. ProSe configuration for other carriers could be transferred by RRC signalling. Furthermore, messages transmitted with UM/AM mode can be segmented.
Observation 2: It is feasible to transfer the ProSe configuration for other carriers by RRC signalling.
The non-serving carrier and/or secondary cell may be in the same eNB with the serving cell of the UE. In this case, serving cell of UE have the ProSe configuration of this cell. On the other hand, if they are in different eNBs, serving cell need to get the ProSe configuration of other carriers through X2 interface beforehand.

Proposal1: For type 1, it is proposed to provide the discovery configuration on other carriers/PLMNs by RRC signalling for both intra-eNB and inter-eNB scenarios. For inter-eNB scenario, the ProSe configuration needs to be transferred between two neighbour cells through X2 interface.
2) Type 2b

In case of type 2b, UE may request resources for transmission of D2D discovery messages from the eNB via SidelinkUEInformation message and the eNB assigns the resource via RRCConnectionReconfiguration message. Only RRC signalling could be used to assign D2D discovery resource on other carriers/PLMNs.

Obsevation3: Only RRC signalling could be used to assign resource for D2D discovery on other carriers/PLMNs.
For type2b, since the resource is semi-static, if the non-serving carrier and the serving carrier is inter-eNB. The serving cell of the UE needs to request discovery resource through X2 interface every time which UE indicated it is interested in non-serving carrier. Considering the time tolerance and complexity, Dedicated discovery resource shall only be allocated by serving eNB. So, for inter-eNB scenario, type 2b could not be supported. AS to intra-eNB scenario, since the non-serving cell or secondary cell is in the same eNB with the serving cell, the allocation of discovery resource could be realized easily.

Proposal2: For type2b, it is proposed to support discovery on other carriers/PLMNs only for intra-eNB scenario. The inter-eNB scenario needs not to be supported.  
3
Conclusion
Based on the above analysis, we have the following proposals:
Proposal1: For type 1, it is proposed to provide the discovery configuration on other carriers/PLMNs for both intra-eNB and inter-eNB scenarios by RRC signalling. For inter-eNB scenario, the ProSe configuration needs to be transferred between two neighbour cells through X2 interface.

Proposal2: For type2b, it is proposed to support discovery on other carriers/PLMNs with RRC signalling only for intra-eNB scenario. The inter-eNB scenario needs not to be supported.  
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