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1 Introduction

At the last RAN2#90 meeting, it was agreed that signaling of resource information for other carriers is possible for inter-PLMN discovery transmission.
This document analyzes the requirements and proposes a solution to effectively enable inter-PLMN discovery operations.
2 Discussion 

At the last two meetings RAN2#89bis and RAN2#90, the following agreements were made with respect to inter-PLMN discovery transmission (see Annex):
1) If the network has inter-PLMN information then the network should have the option to configure the UE similar to the intra-PLMN case

2) We cannot assume that inter-PLMN coordination is always possible. The baseline scenario to consider is uncoordinated inter-PLMN.  

3) 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

4) 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

The background assumption for Rel-13 design is that the UE has to support the capability to read SIB19 from the target PLMN, (as already specified in Rel-12), in order to cover the uncoordinated scenario.
Moreover, in order to allow an efficient handling of transmission procedure at the UE side, the possibility to also indicate the resource information for carrier of other PLMN from the serving PLMN was introduced.
The motivation behind this additional signalling option was that UE operations could be simplified especially when multiple PLMN/frequency combinations are possible in a given area. 

This implies that ProSe configuration information of the target PLMN are available at the source PLMN.
Observation 1: ProSe configuration information of the target PLMN have to be made available at the source PLMN
If benefits on the UE operations can be acknowledged, nevertheless implications of the above mentioned options on the network side need further consideration.

Inter-PLMN coordination options were not discussed in RAN2. The common understanding since Rel-12 is that a sort of coordination among operators can be performed during the service provisioning and / or the network configuration phase. This implies that the coordination process is effective for configuration parameters having a long term persistence, e.g. frequency carriers (as needed for Rel-12 inter-PLMN discovery reception).

The discovery transmission case under definition for Rel-13 is different from the discovery reception because the serving PLMN is actually in control of radio resources of the target PLMN.
In order for the operator of the target PLMN to allow such control from another PLMN, it is required that the alignment between the target and serving PLMN does not constrain RRM strategy in the target PLMN. In other words, the resource allocation change in the target PLMN can be frequent enough to follow traffic variations.
Observation 2: inter-PLMN coordination for discovery transmission should support frequent updates of ProSe configuration information from the target PLMN to the serving PLMN
Inter-eNodeB coordination is being discussed in RAN3, mainly for intra-PLMN case. It is not clear whether inter-PLMN case is in scope of RAN3. In any case, from an operator point of view, inter-PLMN coordination at RAN level (e.g. via X2) is not trivial due to impact on network deployment and operations.
An alternative option could benefit from UE assistance to the serving PLMN. 
Few UEs, among those camped on the cell, could be selected and tasked to detect and report SIB19 in the target PLMN, so that the serving PLMN could derive if resource configuration information related to the target PLMN need to be updated.
Considering that the detection of SIB19 in the target PLMN is supported for the uncoordinated case, the additional UE capability in order to assist the serving PLMN would just be the reporting to the serving eNodeB following an indication by eNodeB.
It has to be noted that an explicit indication from the serving eNodeB is needed in order for the selected UEs to detect SIB19 in the serving PLMN even if resource configuration information are available in the serving PLMN

Since it should be sufficient to activate reporting from few UEs, the preferred option for UE configuration would rely on dedicated RRC signalling.

Proposal 1: eNodeB can configure UE to read SIB19 on target PLMN/frequency via dedicated RRC signalling.
As for the current assumption, SIB19 reading of the target PLMN can be performed by UEs in RRC_IDLE or in RRC_CONNECTED state. 

Proposal 2: if configured by the eNodeB, a UE reads SIB19 from the indicated PLMN/frequency in RRC_IDLE and in RRC_CONNECTED state.
Proposal 3: after reading the resource configuration from SIB19, the UE sends a report to the network. Detailed signalling mechanism is FFS.
3 Conclusion
Implications of inter-PLMN discovery transmission were analysed and the following is proposed to effectively support serving PLMN indicating discovery resource information of the target PLMN: 
Proposal 1: eNodeB can configure UE to read SIB19 on target PLMN/frequency via dedicated RRC signalling.
Proposal 2: if configured by eNodeB, a UE reads SIB19 from the indicated PLMN/frequency in RRC_IDLE and in RRC_CONNECTED state.
Proposal 3: after reading the resource configuration from SIB19, the UE sends a report to the network. Detailed signalling mechanism is for further study.
Annex – Agreements in RAN2#89bis and RAN2#90
	Agreements in RAN2#89bis
Intra-PLMN scenario 

·   The option to configure a UE via RRC signalling to transmit discovery in another carrier can be allowed.  The RRC signalling can be used to configure either Type 1 or Type 2 discovery configuration for non-primary carrier. 

Inter-PLMN scenario 

·  SA2 guidance may be required on whether inter-PLMN authorization for discovery transmission can be handled by higher layer

With network infrastructure

· If the network has inter-PLMN information then the network should have the option to configure the UE similar to the intra-PLMN case

· We cannot assume that inter-PLMN coordination is always possible.  The baseline scenario to consider is uncoordinated inter-PLMN.  

· For uncoordinated inter-PLMN scenarios with network infrastructure, the UE reads SIB19 of the concerned carrier frequency to learn the tx/rx resource pool to use.  FFS how the carrier frequency is configured in the UE.  

      Without network infrastructure 

The inter-PLMN scenario without network infrastructure (e.g. no eNB in the ProSe carrier) will be supported, assuming that out-of-coverage discovery is supported.


	Agreements in RAN2#90
· 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.  

· 
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