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1 Introduction
In this contribution, we want to clarify the resource configuration of relay-related sidelink discovery. In Rel.13, all sidelink discovery (for a UE) for Public Safety, which also covers ProSe UE-to-Network Relay discovery, is performed on the preconfigured Public Safety ProSe Carrier [1]. Moreover, a UE can perform relay-related sidelink discovery announcement only on primary cell (to connected UE) or serving cell (to idle UE) [3]. So, there are scenarios which a UE can’t obtain discovery resources when its serving frequency/primary frequency is a non-Public Safety ProSe carrier: 
(1) The Public safety ProSe Carrier may be implemented in a PLMN which is different from the PLMN that the UE is connecting with;  

(2) The UE may detect a cell on Public Safety ProSe Carrier which its primary cell/serving cell doesn’t provide discovery resource configuration about the detected cell and the detected cell provides discovery resource only through dedicated signaling; 

In Rel. 13, UE can’t deliver relay related sidelink discovery announcement because of limitations to resource allocation of sidelink discovery. Therefore, it would also limit the performance of ProSe UE-to-Network Relay operation. To guarantee the feasibility of UE-to-Network Relay operation, RAN2 is suggested to clarify whether the limitation to public safety sidelink discovery would disturb the feasibility of UE-to-Network Relay operation in an unwanted way and how to modify it in this release.
2 Discussion   
  In Rel. 13, sidelink discovery supports both public safety and non-public safety discovery. In [2], the public safety sidelink discovery supports UE-to-Network Relay Discovery and Group Member Discovery:


It is clear that UE-to-Network Relay discovery and group member discovery are supported for UEs to search opportunities of direct communication. UE may be configured to implement direct communication after it finds out ProSe communication group or suitable Relay UE/Remote UE after public safety sidelink discovery. 
In RAN, the resource allocations of sidelink discovery and sidelink communication are discussed separately. In Rel.13, sidelink discovery is divided into public safety sidelink discovery and non-public safety sidelink discovery[1]. Furthermore, public safety sidelink discovery is further divided into ProSe UE-to-Network Relay discovery (relay related sidelink discovery) or other public safety discovery(non-relay related sidelink discovery, which may include group member discovery). In [1], it is defined that all of the sidelink discovery announcements are performed only on the pre-configured Public Safety ProSe Carrier: 

In [3], a UE may perform non-relay related sidelink discovery announcements (e.g. group member discovery) by inter-carrier/inter-PLMN discovery announcement. However, a UE can perform relay-related sidelink discovery announcement only on primary cell (to connected UE) or serving cell (to idle UE). 
However, it is worthy to note that RAN doesn’t further discuss the separation of public safety discovery and non-public safety discovery in resource allocation of sidelink discovery [1]. In our observation, the following limitations cover both relay related sidelink discovery and non-relay related sidelink discovery : 
To a UE which is configured by upper layers to perform ProSe UE-to-Network Relay discovery announcement, two possible cases would disturb the ProSe UE-to-Network Relay discovery. 
1) Case 1: The Public safety ProSe Carrier may be implemented in a PLMN which is different from the PLMN the UE is connecting with, 
2) Case 2: A UE, which its primary cell/serving cell is a non-public Safety ProSe carrier, detects a cell on Public Safety ProSe Carrier. However, the UE can’t obtain discovery resource from its serving cell and the detected cell provides discovery resource only through dedicated signaling, 
both of the two cases may not be corner cases. So, Resource allocation for ProSe UE-to-Network Relay discovery would be affected by the resource allocation rules of sidelink discovery. 
Observation 1: Resource allocation for ProSe UE-to-Network Relay discovery would be affected by the resource allocation rules of sidelink discovery. 
In comparison, the obstacles of public safety sidelink discovery don’t exist in direct communication: 


So, a UE can be re-directed to Public Safety ProSe Carrier when it wants to perform sidelink communication. Since ProSe UE-to-Network Relay discovery should be considered as part of ProSe UE-to-Network Relay operation and UE can perform relay related sidelink discovery only on the Public Safety ProSe Carrier, RAN2 needs to consider:
1) To enable an idle UE to set the Public Safety ProSe Carrier as the highest priority frequency when it can perform ProSe UE-to-Network Relay operation only by camping on it;
2) To enable the serving eNB to handover a connected UE to a cell on Public Safety ProSe Carrier when it can perform ProSe UE-to-Network Relay operation only after the handover to the target cell;
Observation 2: ProSe UE-to-Network Relay discovery should be considered as part of ProSe UE-to-Network Relay operation.
Also note the same problem may also happen to ProSe group communication if ProSe group communication is triggered by the results of group member discovery.
Since ProSe UE-to-Network Relay operation is an important application to ProSe D2D Service, RAN2 is suggested to clarify that the resource allocation of ProSe UE-to-Network Relay operation would not be affected by that of sidelink disvoery. 

Proposal 1: RAN2 is suggested to clarify whether the limitations to sidelink discovery would not influence the performance of ProSe UE-to-Network Relay operation in an unwanted way. 

Proposal 2: To guarantee the feasibility of ProSe UE-to-Network Relay operation, RAN2 should consider CR document, R2-161331.    
3
Conclusion 
To conclude, we have provided our observations to show that resource allocation for ProSe UE-to-Network Relay discovery would be affected by the resource allocation rules of sidelink discovery.
Observation 1: Resource allocation for ProSe UE-to-Network Relay discovery would be affected by the resource allocation rules of sidelink discovery. 
Observation 2: ProSe UE-to-Network Relay discovery should be considered as part of ProSe UE-to-Network Relay operation.
    The performance of UE-to-Network Relay operation should not be limited by the resource allocation of sidelink discovery. To prevent this result, RAN2 is suggested to consider the following proposals:  
Proposal 1: RAN2 is suggested to clarify whether the limitations to sidelink discovery would not influence the performance of ProSe UE-to-Network Relay operation in an unwanted way. 

Proposal 2: To guarantee the feasibility of ProSe UE-to-Network Relay operation, RAN2 should consider CR document, R2-161331.    
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5.3.7.1	General


The following functions for public safety sidelink discovery are supported:


-	UE-to-Network Relay Discovery.


-	Determination is needed regarding within the ProSe Communication which user(s) are in ProSe Communication range at any given time (shortly referred to as "Group Member Discovery").





If the S-Criteria on the ProSe carrier for Public Safety is not met, the UE can use Public Safety ProSe Carrier discovery resources preconfigured in the UICC or ME for out of coverage sidelink discovery.


NOTE:	All sidelink discovery for Public Safety (for a UE) is performed on a single preconfigured Public Safety ProSe Carrier, which is valid in the operating region. Higher layers check validity of the Public Safety ProSe Carrier in the operating region.








A UE if authorised by the NW can announce discovery message in the same as well as other frequencies than the serving cell, in same or different PLMNs. The UE can monitor discovery resources in the same as well as other frequencies than the serving cell, in same or different PLMNs:


     ………………………………….


The UE is not expected to perform any PLMN change for the purpose of inter-PLMN sidelink discovery announcement.


If the UE autonomously reads SIB 19 of the other carrier of same or different PLMN to acquire resource for sidelink discovery announcement and that carrier does not provide resources for sidelink discovery announcement in SIB19, then the UE shall not perform sidelink discovery announcement on that carrier.





23.10.3	Radio resource allocation


……………………………….


A UE that is camped or connected on one carrier frequency but interested in sidelink communication operation on another carrier frequency (i.e. Public Safety ProSe Carrier) shall attempt to find cells on the Public Safety ProSe Carrier.


-	An RRC_IDLE UE camped on a cell in another carrier frequency, but in the coverage area of an E-UTRA cell on Public Safety ProSe Carrier may consider the Public Safety ProSe carrier to be the highest priority; and reselects to the cell on the Public Safety ProSe Carrier. UE may consider a frequency (non-Public Safety ProSe carrier) to be the highest priority if it can perform sidelink communication only while camping on the frequency.


-	An RRC_CONNECTED UE served by a cell in another carrier frequency may send a Sidelink UE Information message to its serving cell when it wants to perform sidelink communication. The indication contains the intended Public Safety ProSe Carrier:


-	The serving cell indicates with the presence of SIB18 whether the UE is allowed to send a ProSe UE Information indication;


-	The serving cell may configure an inter-frequency RRM measurement on the Public Safety ProSe Carrier;


-	Once the UE enters coverage of a cell on the Public Safety ProSe Carrier, based on measurement report the eNB performs inter-frequency mobility to the Public Safety ProSe Carrier;


-	If inter-frequency mobility is not performed by the serving cell (e.g. the serving cell does not broadcast SIB18 or if handover fails), the UE may still perform sidelink communication using UE autonomous resource selection from the resource pools, if any, broadcasted by the detected E-UTRA cell on the Public Safety ProSe Carrier.


……………………………….
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