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1
Introduction
In RAN2#90 meeting [1], following agreements were made for inter-carrier and inter-PLMN ProSe discovery:

· For intra-PLMN and inter-PLMN, the serving eNB will signal which frequencies and PLMN the discovery transmissions are allowed to be performed.   The UE can read SIB19 of the other carriers to acquire the resources for direct discovery transmission.  

· For intra-PLMN or coordinated inter-PLMN, the serving eNB can provide direct discovery resource information for other carriers using dedicated signalling or broadcast signalling.  

· Similar to Rel-12, the UE is configured with the authorized PLMN by higher layers.   

· For PS discovery the allowed frequency is pre-configured in the UE.  The frequency can be the same frequency as PS communication.  

· A UE in RRC_CONNECTED shall indicate to the eNB the frequency in which direct discovery transmission is desired, for public safety use case. 

· The dual transceiver chain is not mandated for direct discovery transmissions on other carriers, for commercial use case.  

· For PS discovery the UE capability requirements should be aligned with the Rel-12 communication capabilities.     

· To enhance inter-carrier discovery performance for the non-dedicated transceiver case, gaps will be introduced to allow reusing an RF transmitter/receiver chain for direct discovery transmissions/receptions.   The gaps should be under network control.  FFS if the gap applies both for intra and inter-frequency.  

This contribution further discusses some issues on inter-carrier and inter-PLMN ProSe discovery.
2
Discussion
Rel-13 ‘ProSe enhancements’ WI opens a door to direct discovery transmission on non-PCell, which is not allowed in Rel-12. According to current agreements, serving eNB can provide discovery resources on other carriers using dedicated signalling or broadcast signalling. In our understanding, this will require some network coordination among different carriers, especially for the case where carriers from different PLMNs are under different eNBs. As UE always has an option to read SIB19 of other carriers to acquire discovery transmission resources, we consider it beneficial to loosen the requirements on tight network coordination. That is, for some carriers indicated by SIB19, direct discovery resources are not provided by the serving eNB but can instead rely on UE’s ability of reading SIB19 on those carriers.
Proposal 1: Serving eNB is not mandated to provide discovery transmission resources for all carriers signalled in its SIB19.

If proposal 1 can be agreed, then from signalling perspective, SIB19 needs to indicate the following different sets of carriers and PLMNs:
1) Set-1: carriers and PLMNs for which the serving eNB does not provide any discovery transmission resources. If UE is interested in discovery announcement on such carriers, it needs to read SIB19 of those carriers to acquire resources.

2) Set-2: carriers and PLMNs for which the serving eNB can provide discovery transmission resources via broadcast signalling. To support this, SIB19 needs to include discovery transmission resource pool for each of those carriers and PLMNs.
3) Set-3: carriers and PLMNs for which the serving eNB can provide discovery transmission resources via dedicated signalling. If UE is interested in discovery announcement on such carriers, it can send SidelinkUEInformation to the serving eNB to request resources. For idle mode UE, it can first enter into connected mode before sending SidelinkUEInformation to request resources.
It is noted that, different from set-2 carriers, for both set-1 and set-3 carriers, discovery transmission resources are not required to be provided in SIB19, but UE’s behaviours for these two carrier sets are different. Therefore, SIB19 needs to signal these carriers in separate lists.   

Proposal 2: SIB19 needs to signal carriers and PLMNs for set-1 and set-3 as independent lists in SIB19.
So far, RAN2 agreements mainly addressed the option of configuring inter-carrier and inter-PLMN information via SIB19. In addition to SIB configuration, UE may also be pre-configured with some frequency carriers by ProSe function. It is possible that some pre-configured carriers are not indicated in SIB19. Then the question is whether UE can perform discovery transmission on those carriers. In Rel-12, we had SIB19 broadcast a carrier list for ProSe discovery reception and we agreed that UE is only allowed to indicate discovery interest for carriers listed in SIB19. Similarly, we think that it would be simple to strictly follow SIB19 configuration for discovery transmission as well and restrict UE’s discovery transmission within the carriers listed in SIB19. We see no benefit to allow discovery transmission on carriers that the network does not support, especially for the case where UEs with no dedicated transceiver will need gaps which however should be under network control.
Proposal 3: UE is allowed to only perform discovery transmission on carriers listed in SIB19. 
3
Conclusion
In this contribution, we discuss the issue of inter-carrier and inter-PLMN ProSe discovery and make following proposals. 

Proposal 1: Serving eNB is not mandated to provide discovery transmission resources for all carriers signalled in its SIB19.

Proposal 2: SIB19 needs to signal carriers and PLMNs for set-1 and set-3 as independent lists in SIB19.
Proposal 3: UE is allowed to only perform discovery transmission on carriers listed in SIB19.
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