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1 Introduction
In RAN2 #91 the following agreements [1] were made for the inter carrier discovery:

RAN2 #91 Agreements:

· Serving eNB is not mandated to provide discovery transmission resources for all carriers signalled in its SIB19.  

· If SIB19 doesn’t provide discovery transmission resources for the allowed carriers listed in the SIB19, the network can signal whether the UE should autonomously read the SIB19 of the signaled carrier or if the UE is expected to request resources from the serving cell for that carrier.  
· The UE is not expected to connect to the other PLMN to perform discovery transmission.  The UE should remain connected to the serving PLMN. 
· If the UE autonomously reads SIB19 of the other carrier to acquire tx resources and that carrier doesn’t provide discovery transmission resources in SIB19, the UE is not allowed to transmit on that carrier.
In this paper we discuss the following remaining issues of inter carrier discovery:
· What should be the UE behavior for inter carrier discovery transmission when SIB 19 is not broadcasted by serving cell?

· Whether UE needs to detect a cell on other carrier even if discovery resources of other carrier are signaled by serving cell?
2 Discussion
2.1 Resources for Inter Carrier (Intra/Inter PLMN) Discovery Transmissions

According to RAN2 #91 agreements, if SIB19 doesn’t provide discovery transmission resources for the allowed carriers listed in the SIB19, the network can signal whether the UE should autonomously read the SIB19 of the signaled carrier or if the UE is expected to request resources from the serving cell for that carrier. It is possible that UE may be camped on a cell in which serving eNB does not broadcast SIB 19. Hence, UE does not receive any signaling from network indicating whether the UE should autonomously read the SIB19 of the signaled carrier or if the UE is expected to request resources from the serving cell for that carrier. In this case what should be the UE behavior?
Commercial discovery: In RAN2 #89 bis, it was agreed that list of frequencies on which UE is allowed to perform inter carrier discovery transmission is broadcasted in SIB 19. 
If SIB 19 is not broadcasted by the serving cell, then there are two options:

Option 1: UE does not perform inter carrier discovery transmission. 

Option 2: UE first detects a cell meeting S criterion on other carrier, reads SIB 19 transmitted by the detected cell on other carrier to acquire the discovery resource configuration for discovery transmissions and then transmit using the acquired resources. 

According to RAN2 #89bis, option 1 seems to be the expected UE behavior. RAN2 should confirm if option 1 is the expected UE behavior or not. If not, then, is the UE allowed to perform inter carrier discovery transmission using option 2?
Proposal 1: RAN 2 should discuss and confirm whether option 1 is the expected UE behavior or not for inter carrier commercial discovery if the SIB 19 is not broadcasted by serving cell. If not, then is the UE allowed to perform inter carrier discovery transmission using option 2?
PS discovery: In RAN2 #89 bis, it was agreed that PS carrier for PS discovery is pre-configured. In this case UE has information about the PS carrier. So if SIB 19 is not broadcasted by the serving cell then UE first detects a cell meeting S criterion on PS carrier, reads SIB 19 transmitted by the detected cell on PS carrier to acquire the discovery resource configuration for discovery transmissions and then transmit using the acquired resources. 

Proposal 2: RAN 2 should discuss and confirm whether following is the expected UE behavior or not for inter carrier PS discovery:
· If SIB 19 is not broadcasted by the serving cell then UE first detects a cell meeting S criterion on PS carrier, reads SIB 19 transmitted by the detected cell on PS carrier to acquire the discovery resource configuration for discovery transmissions and then transmit using the acquired resources. 
2.2 Cell Selection for Inter Carrier (Intra/Inter PLMN) Discovery Transmissions

According to RAN2 #90 agreements, serving eNB may signal discovery resource configuration for other carrier(s) using broadcast or dedicated signalling. One of the issues to be discussed in this case is whether UE needs to detect a cell on other carrier even if discovery resources of other carrier are signaled by serving cell. Cell detection may be needed in following scenarios:

· Multiple cells may be there on same carrier and each may have different discovery resource configuration: UE needs to detect cell and use the resources corresponding to detected cell from the discovery resources signaled by the serving cell.
· UE may or may not be in coverage of other carrier. For PS discovery, UE needs to transmit using pre-configured resources if UE is not in coverage of PS ProSe carrier. So UE needs to detect cell.
· Multiple Type 1 resources pools with RSRP based selection criterion may be configured in discovery resource configuration of other carrier signalled by the serving cell. UE needs to detect cell on other carrier and measure RSRP of detected cell for resource pool selection.
· Serving cell timing may not be synchronised with timing on other carrier. So UE needs to detect cell and acquires the timing for discovery transmission on other carrier by using the PSS/SSS transmitted by cell in other carrier. 

Proposal 3:   UE detects a cell meeting S criterion on other carrier, and if a cell is detected then only UE uses the discovery resources of other carrier signaled by the serving eNB. 
3 Conclusions
In this paper we have discussed remaining issues of inter carrier discovery. We propose the following:

Proposal 1: RAN 2 should discuss and confirm whether option 1 is the expected UE behavior or not for inter carrier commercial discovery if the SIB 19 is not broadcasted by serving cell. If not, then is the UE allowed to perform inter-carrier discovery transmission using option 2?
Proposal 2: RAN 2 should discuss and confirm whether following is the expected UE behavior or not for inter carrier PS discovery:
· If SIB 19 is not broadcasted by the serving cell then UE first detects a cell meeting S criterion on PS carrier, reads SIB 19 transmitted by the detected cell on PS carrier to acquire the discovery resource configuration for discovery transmissions and then transmit using the acquired resources. 
Proposal 3:   UE detects a cell meeting S criterion on other carrier, and if a cell is detected then only UE uses the discovery resources of other carrier signaled by the serving eNB. 
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