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1. Introduction
At RAN2#90, the details of resource allocation for intra-PLMN and coordinated inter-PLMN discovery were agreed [1] 
In this contribution, two possible issues are discussed based on the current agreements 
2. Discussion 
2.1. Conflict of resource allocations on the other frequency 
In RAN2#90, the following agreements were reached [1]; 
	Agreements

· 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.  



According to the two agreements, the UE is allowed to read the SIB19 of non-serving cell (e.g., Type 1 Tx resources) and also be configured by the serving cell (e.g., Type 2B Tx resources), and it’s possible both resource allocations are available simultaneously. In Rel-12, the resources in SIB19 and dedicated signalling were exclusively used depending on whether the UE is in idle or connected, and also the UE should select a Tx resource pool from the multiple Tx resource pools by RSRP-based or random manner [2]. In Rel-13 with inter-frequency discovery announcement, it should be discussed whether it is allowed to use both resources provided by the serving cell and non-serving cell, or which resource is prioritized.  From the flexibility of discovery point of view, it is preferable that the UE is allowed to use both resources. 
Proposal 1 RAN2 should discuss whether the UE is allowed to use both Type 1 and Type 2B resources for another frequency whereby the Type 2B resource is configured by its serving cell in the serving frequency. 
If Proposal 1 is agreeable, another issue that requires further discussion is for the case of unsynchronized intra-PLMN and inter-PLMN, i.e., SFN is not aligned among frequencies belonging to different PLMNs. In this situation, it is likely that the same subframe(s) is simultaneously configured with Tx discovery resources from both the serving cell and the non-serving cell on another frequency. Considering the UE with a single Tx chain, the conflict may be resolved by one of the following options; 
· Option 1: It is up to UE implementation how and when the UE announces on either frequency. 
· Option 2: The UE always prioritizes the dedicated Tx resources (e.g., Type 2B) over the common Tx resources (e.g., Type 1). 

· Option 3: The serving cell allocates the sidelink gap and the UE is only allowed to prioritize common Tx resources on the non-serving frequency during the sidelink gap. 
Option 1 is the simplest solution from the standardization point of view. With Option 2, the spectral efficiency can be improved since the common Tx resources may be used by the other UEs even if a UE cannot perform discovery announcement due to the conflict. Option 3 can facilitate NW-controlled mechanism, i.e., it’s up to the serving cell whether to allocate the sidelink gap or not.  Since the usage of radio resource should be managed by the serving cell as much as possible, Option 2 or Option 3 would be preferable over Option 1. It may also be considered if a combination of these options could be considered, i.e., if the sidelink gap (Option 3) is not configured then the UE prioritizes dedicated Tx resources over common Tx resources (Option 2). 
Proposal 2 RAN2 should discuss whether the conflict of Tx resources within the same subframe(s) should be resolved by a prioritization rule and/or the sidelink gap. 
2.2. Access restrictions in the other frequency cell 
In the case the serving cell configures the UE with discovery resources for announcing on another frequency, there’s a possibility of access restriction from the cell belonging to that frequency. Currently SIB1 may include two sets of access restriction parameters, i.e., the cell-barred and the closed subscriber group (CSG) [2]. In addition, SIB2 may contain the parameter set for access class barring, ACB [2]. If the UE is restricted from accessing the cell on the other frequency, it’s questionable whether the UE is allowed to transmit discovery signal on the cell even if the Tx resource on the other frequency has been configured by the serving cell. It seems natural that the UE should not be allowed to perform discovery announcing in this situation. 
Proposal 3 RAN2 should discuss whether the UE is allowed to perform discovery announcing on another frequency, when it is restricted from accessing the cell on that frequency. 
If Proposal 3 is an issue, i.e., the UE is not allowed to perform discovery announcing when the cell offers access restriction, two alternatives may be considered: 

· Alternative 1: The serving cell avoids configuration of Tx resources corresponding to the inter-frequency cell 

In this alternative, the serving cell should avoid to configure the UE to transmit discovery signals on the other frequency, i.e., the UE is not provided any Tx resources for inter-frequency discovery announcement. So, the UE is always allowed to perform discovery announcement on the other frequency when the configuration is provided.  From the serving cell perspective, the serving cell needs to be informed whether the other cell operating on a non-serving frequency is experiencing access restriction. The serving cell may be informed of the access restriction status and/or the discovery resource configuration in the other cell via SidelinkUEInformation, inter-eNB information exchange over X2 or OAM. 

· Alternative 2: The UE avoids discovery announcing on the inter-frequency cell 

The UE is not allowed to perform discovery announcing on the cell which restricts access, even if the configuration (i.e., Tx resources) is provided by the serving cell. The UE is required to check SIB1 and SIB2 before discovery announcing, to determine the status of the cell’s access restriction.  Additionally, for a single transmitter UE, it should be further considered whether the UE should inform the serving cell of the access restriction of the inter-frequency cell, to assist the serving cell with Uu scheduling (i.e., the discovery announcing on the inter-frequency cell is no longer needed). 

With Alternative 1, the NW will ensure that there is no access restriction on the other frequency cell when resources are configured by the serving cell. However, the coordination may increase network complexity.  With Alternative 2 UE power consumption and complexity will be increased and a new UE behaviour may be required if the UE is to refrain from using resources configured by its serving cell.  Since RAN2 agreed that the serving eNB can provide direct discovery resource information for other carriers using dedicated signalling or broadcast signalling [1], in order to reduce the UE power consumption associated with the monitoring of control signalling on the other frequency [3], Alternative 1 is the preferable solution. 

Proposal 4 The serving cell should ensure there is no access restriction on the other cell before it provides direct discovery resource information for the frequency belonging to the other cell. 

3. Conclusion 
In this paper, the two possible issues in intra-PLMN and coordinated inter-PLMN discovery are identified and addressed with alternative solutions. RAN2 is kindly asked to take into account the observations/proposals below. 
Proposal 1
RAN2 should discuss whether the UE is allowed to use both Type 1 and Type 2B resources for another frequency whereby the Type 2B resource is configured by its serving cell in the serving frequency.
Proposal 2
RAN2 should discuss whether the conflict of Tx resources within the same subframe(s) should be resolved by a prioritization rule and/or the sidelink gap.
Proposal 3
RAN2 should discuss whether the UE is allowed to perform discovery announcing on another frequency, when it is restricted from accessing the cell on that frequency.
Proposal 4
The serving cell should ensure there is no access restriction on the other cell before it provides direct discovery resource information for the frequency belonging to the other cell.
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