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1 Introduction
This paper discusses inter-PLMLN discovery support. 
2 Discussion

In this paper, we assume that different PLMN is deployed on different frequency for ease of discussion. Then much of inter-PLMN discovery discussion can be seen as inter-frequency discovery discussion except for some upper layer functionalities. We also assume that UE is only supporting a single carrier operation. 
Let us assume that UE#1 is camping on a frequency#1 of PLMN_A, and UE#2 is camping on a frequency#2 of PLMN_B. 

· 
For transmission of discovery signal, each UE should follow D2D configuration of its serving cell. 

· 
For reception of discovery signals transmitted by UEs in cells of the same PLMN, UE needs to stay on its frequency. However, for reception of discovery signal transmitted by UEs in cells on the different PLMN, i.e. different frequencies by assumption, UE should leave its camping frequency and move to the target frequency and then come back to its previous camping frequency. 

2.1 Question1: Is UE allowed to receive discovery signals transmitted by UEs of other PLMNs 
In our view, this is possible from TS 23.303. UE can be configured with a list of PLMNs which discovery signals to monitor are belonging to. UE can ask ProSe Function for resolution of the received ProSe Application Code of the received discovery signal belonging to the PLMNs. 
2.2 Question2: Should It be possible/allowed for UE in idle mode to temporally jump to other frequency to monitor discovery signals and then come back?
As long as UE fulfills idle mode operation requirements (e.g. paging monitoring, measurements and cell reselection), we can allow UE to enjoy freedom of moving its operating frequency to target frequency so as to monitor discovery signals. If the UE know which frequencies provide D2D discovery service, it can move only to those/frequencies and attempt to receive discovery signal on those frequencies by best effort manner. Else if the UE does not know which frequency provides D2D discovery service, UE may have to exhaustively monitor all possible frequencies on which D2D discovery service may be provided and verify whether UE is allowed to monitor discovery signal from PLMN (list) in the SIB of cell on each frequency.  
To enable more power-efficient inter-frequency discovery monitoring, it is beneficial for UE to know paired information of {frequency, PLMN} such that UE can select or monitor smaller number of frequencies. This information can be provided by serving cell. 

. Proposal 1
Serving cell may provide paired information of {frequency, PLMN} list. The information is configured to eNB by OAM. 

. Proposal 2
Upon receiving the paired information of {frequency, PLMN} list, UE can use this information to decide which frequency to monitor for reception of inter-PLMN discovery signal. Selection of frequency is up to UE implementation. 
2.3 Question3: Should it be possible/allowed for UE in connected to temporally jump to other frequency to monitor discovery signals and then come back? 
When UE is in connected mode, UE cannot easily enjoy freedom of changing its operating frequency without explicit permission from its serving cell. To allow connected mode to monitor discovery on inter-frequency, UE should be configured with a sort of inactivity time duration for which UE is allowed to move to other frequency. Such time duration can be realized by DRX configuration or introducing a new gap used for inter-frequency discovery monitoring. The information in proposal1 is also applicable to UE in connected mode.   
. Proposal 3
Consider existing DRX configuration to allow UE to monitor inter-frequency discovery.  
2.4 Inter-PLMN discovery in Rel-12
Based on the discussion above, we can provide the conclusive remark as follows:

. Proposal 4
Inter-PLMN discovery is supported in Rel-12. Paired information of {frequency, PLMN} list is beneficial to optimize inter-PLMN performance and UE power-consumption. 
3 Proposals
 .Proposal 1
Serving cell may provide paired information of {frequency, PLMN} list. The information is configured to eNB by OAM. 

. Proposal 2
Upon receiving the paired information of {frequency, PLMN} list, UE can use this information to decide which frequency to monitor for reception of inter-PLMN discovery signal. Selection of frequency is up to UE implementation. 
. Proposal 3
Consider existing DRX configuration to allow UE to monitor inter-frequency discovery.    
. Proposal 4
Inter-PLMN discovery is supported in Rel-12. Paired information of {frequency, PLMN} list is beneficial to optimize inter-PLMN performance and UE power-consumption. 
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