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1 Introduction

In this paper, we discuss the multiple-carrier discovery for intra/inter-PLMN ProSe from UE’s perspective.

According to RAN2’s chairman note [1], we have the following agreements

2 Discussion
Discovery cross carriers in intra-PLMN 
In this section, we assume the cross-carrier discovery is supported in intra-PLMN case. From UE’s perspective, what are the pros and cons. The intention is to find the balance in between.
Direct discovery transmission on serving carrier only
If direct discovery transmission is only supported on serving carrier, announcing UE has no other choose but transmits the discovery signals on the serving carrier. There is no need to introduce the cross-carrier scheduling. The benefit of this is that in some particular use case, the message is allowed to transmit in time with no need to take extra effort to get the authorisation and configuration of supporting carriers, which may be dynamic. However, if the announcing UEs camping on different serving carriers, in this case Monitoring UE has to acquire the information about the supporting carriers, retrieve the discovery signals on every supporting carrier. This is very power consuming to Monitoring UE. 
Observation 1 If direct discovery transmission is supported on multiple serving carriers, it may be efficient for announcing UE. However, It is very power consuming for Monitoring UE because it may have to perform multiple-carrier monitoring.
Proposal 1: The discussion on supporting direct discovery transmit on serving-carrier only is required. 
Direct discovery transmission on non-serving carrier

If direct discovery transmission is supported on non-serving carrier, announcing UE has to get the information about which non-serving carrier supports. It will need extra communication between eNB and announcing UE if it is dynamic. If it is not, it requires discussions on which non-serving carrier supports this. How many non-serving carrier supports needs to be discussed as well. Monitoring UE needs to know which non-serving carriers to monitor. How to get the relevant information needs to be discussed. The cross-carrier scheduling may be required when considering the efficiency in the resource allocation and discovery message decoding in this scenario
Monitoring UE only needs to monitor the limited number of non-serving carrier supports discovery. This is beneficial to prolong the battery life of monitoring UE.  

Observation 2 Monitoring UEs only need to monitor the limited number of non-serving carrier supports discovery. This is beneficial to prolong the battery life of monitoring UEs.

Proposal 2: How many non-serving carrier supports needs to be discussed. How announcing UE acquires this information needs to be discussed. Is it predetermined or dynamic?
Proposal 3: How monitoring UE knows the supported non-serving carriers needs to be discussed. Is it predetermined or dynamic?
Proposal 4: The cross-carrier scheduling may be required when considering the efficiency in the resource allocation and discovery message decoding in this scenario.

Discovery cross carriers in inter-PLMN ProSe
According to the RAN2’s agreement,

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

It may be fine to RAN1 to delay discuss about the cases in inter-PLMN. However, the observations and proposals for intra-PLMN case sustain for inter-PLMN case. 

Proposal 5: The observations and proposals for intra-PLMN case sustain for inter-PLMN case.
3 Conclusion

In this paper we made the following observations and proposals: 

Observation 3 If direct discovery transmission is supported on multiple serving carriers, it may be efficient for announcing UE. However, It is very power consuming for Monitoring UE because it may have to perform multiple-carrier monitoring.

Observation 4 Monitoring UEs only need to monitor the limited number of non-serving carrier supports discovery. This is beneficial to prolong the battery life of monitoring UEs.

Proposal 1: The discussion on supporting direct discovery transmit on serving-carrier only is required. 

Proposal 2: How many non-serving carrier supports needs to be discussed. How announcing UE acquires this information needs to be discussed. Is it predetermined or dynamic?

Proposal 3: How monitoring UE knows the supported non-serving carriers needs to be discussed. Is it predetermined or dynamic?

Proposal 4: The cross-carrier scheduling may be required when considering the efficiency in the resource allocation and discovery message decoding in this scenario.

Proposal 5: The observations and proposals for intra-PLMN case sustain for inter-PLMN case.

[1] 3GPP TSG RAN WG2 #89bis chairman’s note, April 20 to April 24, 2015, Bratislava, Slovakia
Agreements





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.  
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