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Discussion
1 Introduction
This paper discusses the details of discovery on non-primary frequency. 
2 Discussion

Supported type and configuration 

We first discuss which type of discovery operation on non-primary frequency can be supported for RRC_IDLE and for RRC_CONNECTED UE. 
For discovery announcement on non-primary frequency by UE in RRC_CONNECTED, both types of discovery announcement can be supported, and serving eNB can control the type of discovery announcement to be used by the UE on non-primary frequency by providing either of type1 TX configuration or type2 configuration via dedicated signaling. 
Proposal 1
For UE in RRC_CONNECTED, both types of discovery announcement can be supported. 

Proposal 2
Serving eNB can provide UE in RRC_CONNECTED with either Type1 or Type2 configuration applicable for discovery announcement on non-primary frequency via dedicated signaling. 

UE in RRC_CONNECTED may be interested in discovery announcement or monitoring on multiple non-primary frequencies. Then the UE should be able to indicate discovery interest for more than one frequency in a SideUEInformation message, and otherwise UE needs to trigger the message many times to indicate different frequency. From eNB side, instead of providing discovery configuration applicable only for one frequency, it would be beneficial in terms of signaling overhead if serving eNB can provide discovery configuration applicable for more than one frequency.  
Proposal 3
UE can indicate discovery interest for more than one frequency in SideUEInformation.   

Proposal 4
Serving eNB can provide UE in RRC_CONNECTED with discovery configuration applicable for one or more frequency via dedicated signaling. 

For discovery announcement on non-primary frequency by UE in RRC_IDLE, only type1 can be supported, and serving eNB can provide type1 discovery announcement via broadcast signaling. 
As a signaling option, SIB19 extension or introduction of new SIB can be considered. We prefer new SIB signaling, considering that some UE may not be interested in inter-frequency discovery operation, and in this case the UE can avoid reading unnecessary information by acquisition of only legacy SIB19.  

Proposal 5
Serving eNB can provide UE in RRC_IDLE with either Type1 configuration applicable for discovery announcement on non-primary frequency via new SIB. 

The discovery configuration of type1 and type2 for non-primary frequency would be almost the same as the Rel-12 discovery configurations of type and type2 respectively, with the addition of frequency information indicating the applicable frequency of the configuration. 
Proposal 6
Discovery configuration for non-primary frequency consists of a list of Rel-12 discovery configuration for each non-primary frequency, with the addition of frequency information within each entry of the list. 

Pool selection
If Type1 announcement on non-primary frequency is configured with multiple TX pools and the pool selection is configured to be rsrpBased , UE needs to select the one pool to use by RSRP measurements. For discovery announcement on PCell in Rel-12, RSRP measurement of the PCell is used. The principle of this behavior is that UE shall refer to the dmeasurement 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 7
UE shall use RSRP of the cell selected for ProSe on the concerned frequency where UE is interested to announce discovery. 
In order to perform the RSRP measurements of the cell selected for ProSe, the UE needs to know 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 8
A cell may signal measurement bandwidth of other frequency that is not included in SIB5.
UE capabilities
We need to consider extending the Rel-12 discovery capabilities signaling. Given that sidelink gap is introduced, one option is to introduce sidelink gap capability signaling per band/band combination while reusing most of the Rel-12 discovery capability signaling. Another option is to introduce a new capability signaling for Rel-13 discovery that would be similar to sidelink communication capability signaling, with introduction of sidelink capability signaling as well. We think the first option would be enough.  
Proposal 9
Rel-13 discovery capability signaling is based on the Rel-12 discovery capability signaling, with introduction of sidelink gap capability signaling. 
3 Conclusion

Proposal 1
For UE in RRC_CONNECTED, both types of discovery announcement can be supported. 

Proposal 2
Serving eNB can provide UE in RRC_CONNECTED with either Type1 or Type2 configuration applicable for discovery announcement on non-primary frequency via dedicated signaling. 

Proposal 3
UE can indicate discovery interest for more than one frequency in SideUEInformation.   

Proposal 4
Serving eNB can provide UE in RRC_CONNECTED with discovery configuration applicable for one or more frequency via dedicated signaling. 

Proposal 5
Serving eNB can provide UE in RRC_IDLE with either Type1 configuration applicable for discovery announcement on non-primary frequency via new SIB. 

Proposal 6
Discovery configuration for non-primary frequency consists of a list of Rel-12 discovery configuration for each non-primary frequency, with the addition of frequency information within each entry of the list. 

Proposal 7
UE shall use RSRP of the cell selected for ProSe on the concerned frequency where UE is interested to announce discovery. 
Proposal 8
A cell may signal measurement bandwidth of other frequency that is not included in SIB5.
Proposal 9
Rel-13 discovery capability signaling is based on the Rel-12 discovery capability signaling, with introduction of sidelink gap capability signaling. 
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