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Discussion
1 Introduction
Rel-13 eD2D objectives include the following:

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, RAN4].
This paper discusses the required enhancement to support discovery on non-PCell.
2 Discussion

2.1 Discovery on Inter-frequency in RRC_IDE 

Resource provisioning
When UE in RRC_IDLE wants to perform discovery on non-PCell, UE needs to acquire SIB19 from the cell unless we introduce enhancement. The acquisition of SIB19 requires the UE to access MIB, SIB1 beforehand. To avoid such in-efficient UE operation, we can consider that a serving cell may provide assistance information to the UE for discovery assistance. To actually allow UE to skip monitoring system information of any other cell than PCell even when UE is interested in non-PCell discovery, the eNB should have the option to signal full discovery parameters by which UE is enabled to perform the non-PCell discovery without reading system information on the concerned cell. Then the signaling option of providing transmission parameters (power control parameters) and synchronization parameters applicable for non-prmary carrier frequency should be also supported
Proposal 1
(Type1) eNB may provide, via broadcast signaling, type1 discovery resource information, transmission parameters, and synchronization parameter applicable for non-primary carrier frequency discovery.
Assistance for resource pool selection

The inter-frequency discovery announcement in RRC_IDLE may require RSRP-based resource pool selection, if rsrpBased is configured. For discovery announcement on PCell in Rel-12, UE uses RSRP measurements of the PCell for that purpose. The principle of this behaviors is that UE shall refer to the measurement result of the cell selected for ProSe. Extending this rule for inter-frequency, it is straightforward that UE shall use RSRP of the cell selected for ProSe on the concerned frequency where UE is interested to announce discovery (not PCell). This should be applicable for UE in RRC_IDLE and RRC_CONNECTED. 
Proposal 2
UE shall use RSRP of the cell selected for ProSe on the concerned frequency where UE is interested to announce discovery. 
The UE needs to know measurement bandwidth and carrier frequency to perform the RSRP measurements of the concerned inter-frequency. It is likely that carrier frequency of the concerned inter-frequency is provided in SIB19, paired with PLMN ID. As per the measurement bandwidth, if reselection frequency information in SIB5 includes the concerned frequency, the UE can utilize this information for RSRP measurements for resource pool selection purpose. In case of intra-PLMN/inter-frequency case, it is likely that the concerned carrier frequency to use for discovery announcement is already included in SIB5. 

For inter-PLMN/inter-frequency case, however, it is more valid assumption that the reselection information in SIB5 of the serving cell may not include the frequency information (bandwidth) of the concerned frequency, as the concerned frequency belongs to other PLMN. Then if UE is interested to announce discovery on a frequency that is not listed in SIB5 of its serving cell, UE needs to acquire measurement bandwidths of that frequency. UE may acquire this information from MIB of the concerned cell of the concerned inter-frequency in case e.g. its serving cell does not provide any discovery configuration applicable for the concerned frequency. But in other case, i.e. if serving cell is providing any discovery configuration applicable for the concerned inter-frequency, it should be able to also provide measurement bandwidth of that frequency.   

Proposal 3
A cell may broadcast in SIB19 measurement bandwidth of other frequency that is not include in SIB5.
2.2 Discovery on non-PCell in RRC_CONNECTED

Resource provisioning
The first question should be which resource allocation between type1 and type2 scheme should be supported for discovery on non-PCell by UE in RRC_CONNECTED. 

If signaling of type1 discovery configuration applicable for other carrier frequency is supported for RRC_IDLE UEs, the similar configuration option should be supported for RRC_CONNECTED UEs. This means that it should be possible for eNB to provide, via dedicated signaling, discovery configuration including type1 resource pool(s) (TX and/or RX) applicable for other carrier frequency, with or without discovery configuration applicable for primary carrier frequency. This signaling option allows the UE in RRC_CONNECTED to skip monitoring system information of the non-Pcell that would be otherwise required for discovery on non-PCell discovery. It is also noted that for carrier aggregation, UE is not required to monitor MIB/SIB of the secondary carrier. 
To actually allow UE to skip monitoring system information of any other cell than PCell even when UE is interested in non-PCell discovery, the eNB should have the option to signal full discovery parameters by which UE is enabled to perform the non-PCell discovery without reading system information on the concerned cell. Then the signaling option of providing transmission parameters (power control parameters) and synchronization parameters applicable for non-prmary carrier frequency should be also supported. 
Proposal 4
(Type1) eNB may provide, via dedicated signaling, type1 discovery resource information, transmission parameters, and synchronization parameter applicable for non-primary carrier frequency discovery.
We so far have not identified non-trivial complexity that should be added to support of type2 non-PCell discovery, on top of supporting type1 non-PCell discovery. 
Proposal 5
(Type2) eNB may provide, via dedicated signaling, type2 discovery resource information, transmission parameters, and synchronization parameter applicable for non-primary carrier frequency discovery.

Resource pool selection

When type1 is configured for non-PCell discovery, UE may need to perform RSRP measurements for pool selection. The proposal2 applies in this case.  
Similar to non-PCell discovery in RRC_IDLE, the measurement bandwidth information on the concerned non-primary carrier frequency is required for RSRP measurements. Given that the measurement bandwidth information of inter-frequency belonging to other PLMN(s) can be provided by its serving cell, no additional dedicated signaling seems necessary, i.e. the proposal3 can be applied in this case.   
3 Conclusion

Proposal 1
(Type1) eNB may provide, via broadcast signaling, type1 discovery resource information, transmission parameters, and synchronization parameter applicable for non-primary carrier frequency discovery.

Proposal 2
UE shall use RSRP of the cell selected for ProSe on the concerned frequency where UE is interested to announce discovery. 
Proposal 3
A cell may broadcast in SIB19 measurement bandwidth of other frequency that is not include in SIB5.
Proposal 4
(Type1) eNB may provide, via dedicated signaling, type1 discovery resource information, transmission parameters, and synchronization parameter applicable for non-primary carrier frequency discovery.

Proposal 5
(Type2) eNB may provide, via dedicated signaling, type2 discovery resource information, transmission parameters, and synchronization parameter applicable for non-primary carrier frequency discovery.
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