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1 Introduction
In this contribution, we discuss ProSe capability, especially how UE signals ProSe capability. This discussion includes both ProSe direct communication and discovery capabilities. 
2 Potential ProSe capability
According to RAN1 LS [1], RAN1 assumes that public safety UEs are able to simultaneously perform cellular reception on a DL carrier and ProSe operation on the associated UL carrier for an FDD band, while a non-public safety UE may not be able to receive simultaneously on the DL and UL spectrum of an FDD band supporting ProSe. Therefore, UE capability signaling to indicate support for simultaneous reception may be required at least for non-public safety UEs. 

Furthermore, RAN1 assumes that there is no simultaneous operation of CA and ProSe required for Rel-12 ProSe communication for a 2 DL CA capable UE. Although we discuss the detailed operation for multi-carrier ProSe capabilities in another contribution [2], it is likely that the UE should indicate whether it can support ProSe in the configured SCell or configurable SCell.  
Observation 1: the UE may have different ProSe capability in terms of simultaneous reception and operation with CA, depending on UE implementation. Therefore, ProSe related UE capability signaling would be required.
3 ProSe capability signaling
In LTE, UE capability signaling is used to indicate whether a UE supports optional features, so that the network can configure radio resources that the UE can comply with when the UE is connected to the network. The UE sends UE capability information when the UE is attached to the network and the MME stores the UE capability information. When the UE is connected to the eNB, the eNB receives UE capability information from the MME. The eNB configures the UE based on this UE capability information. If the MME does not provide UE capability information, the eNB can also request the UE to send it to the eNB. 
In ProSe, there can be two approaches to send ProSe capability signaling. 

· Approach 1: ProSe capability signaling is sent as a part of UE capability information. 

· Approach 2: ProSe capability signaling is sent in a separate message when the UE enables ProSe operation.  

In this section, we discuss whether approach 1 is really necessary by looking at different aspects of ProSe related configuration/operation. 
ProSe channel configuration

In ProSe, different from communication over Uu interface, the UE initiates direct communication/discovery and the corresponding bearer and channel can be established without eNB configuration. Therefore, the eNB does not need to know ProSe capability for establishment of the ProSe bearer and channel when the UE is connected to the network.
Observation 2: the eNB does not need to know a UE’s ProSe capability for establishment of ProSe bearer and channel when the UE is connected to the network. 

ProSe transmission resource allocation
Within network coverage, resource allocation is up to the network i.e. eNB allocates common resource or dedicated resource for ProSe. For transmission, the eNB can know that UE supports ProSe communication/discovery when the UE requests the eNB to assign ProSe resources. RAN2 agree that if eNB indicates in SIB18 for the UE to go to RRC_CONNECTED mode for ProSe transmission, the UE should establish an RRC connection to request transmission resource for ProSe. Furthermore, in the currently agreed approach for ProSe resource allocation, the UE in RRC_CONNECTED mode cannot use the Tx resource pool in SIB18, therefore the UE should send a request to eNB to allocate resource in RRC connection request or in other RRC signaling message. The eNB responds to the request by assigning either Mode 1 resource or Mode2 resource pool for communication and Type1 resource pool or Type2 resource for discovery. This resource request message can be used to implicitly indicate ProSe support on the serving cell. Other ProSe capability information can be included in resource request message. 
Observation 3: the eNB does not need to know the UE’s ProSe capability before the UE actually enables ProSe direct communication/discovery for transmission. Resource request signaling can be used to implicitly indicate UE’s ProSe support in the serving cell. 

One thing to clarify is whether the eNB configures the UE to send resource request signaling i.e. UE assistance information. For discovery, the current assumption is that the UE can send UE assistance information if transmission resource pool is not configured in SIB18, which means there is no dedicated configuration from the eNB whether UE is allowed to send resource request signaling for ProSe. However, for communication, the use of UE assistance information is not yet decided. Nevertheless, the similar operation as in discovery can be applied for direct communication. 
Proposal 1: RAN2 confirms that SIB18 is used to configure the UE to send resource request signaling i.e. the eNB does not use dedicated RRC signaling to configure the UE to send resource request signaling for ProSe direct communication/discovery. 

Observation 4: Provided that SIB18 is used to conifugre the UE to send resource request signaling, the eNB does not need to know UE’s ProSe support to enable resource request signaling. 
Co-existence of  WAN and ProSe
For reception, the UE is configured with reception resource pool in SIB18 for both communication and discovery. Therefore, the UE is able to receive ProSe communication/discovery without eNB’s dedicated configuration although the UE may be in RRC_CONNECTED mode. However, when the UE is in RRC_CONNECTED mode, the eNB may need to know whether the UE performs ProSe reception because the UE may not be able to simultaneously receive WAN on the DL carrier and ProSe on the UL carrier and the UE cannot simultaneously receive ProSe on the UL carrier and perform transmission of WAN on the UL carrier. 
Although it has not been fully discussed, it is a general understanding that the UE should prioritize WAN operation over ProSe if they collide with each other. However, if the UE prioritizes WAN, the UE cannot receive ProSe data, which will degrade ProSe communication performance and detection performance in discovery. Therefore, if there is no network awareness of ProSe reception, it is hard to ensure the quality for ProSe communication and discovery.
There are two approaches to minimize the impact due to limitation on simultaneous reception. 
· Approach 1: ProSe capability in terms of simultaneous reception is part of UE capability signaling. If the UE is capable of ProSe and the eNB supports ProSe on the serving cell, the eNB should avoid allocating resource for WAN in the same subframe as the ProSe reception resource pool although the eNB does not know exactly when the UE enables ProSe reception. 
· Approach 2: the UE sends an indication to the eNB when ProSe reception is enabled. UE’s ProSe reception capability is included in the indication. Similar to ProSe transmission, the UE sends UE assistance information when ProSe reception is enabled. 
We prefer approach 2 because the eNB does not need to put limitation on WAN operation when the ProSe reception is not enabled in the UE.  
The limitation on simultaneous reception will not have an effect until ProSe is actually enabled. The eNB does not need to know ProSe reception capability for the purpose of WAN resource allocation before the UE actually enables reception for ProSe direct communication/discovery. 
Observation 5: if the UE sends ProSe reception indication, it can be used to indicate ProSe reception capability.
Proposal 2: RAN2 agrees that the UE should send UE assistance information which includes the UE’s ProSe reception capability, when the UE enables reception for ProSe direct communication and/or discovery in RRC connected mode or when the UE goes to RRC_connected mode during ProSe reception. 

Based on the above observations and if proposal 2 is agreed, there is no strong need to introduce ProSe capability in the UE capability signaling because the eNB only needs to know the UE’s ProSe capability when the UE actually enables ProSe communication and discovery. Furthermore, given that RAN2 is struggling to reduce UE capability size due to MME storage limitation and signaling overhead, it would be desirable not to include so much information in UE capability signaling. 
Proposal 3: if Proposal 2 is agreeable, RAN2 agrees that there is no need for the UE to indicate ProSe capability in UE capability signaling.  
4 Conclusion

In this document, we discuss about ProSe capability signaling and observe the following points. 

Observation 1: the UE may have different ProSe capability in terms of simultaneous reception and operation with CA, depending on UE implementation. Therefore, ProSe related UE capability signaling would be required.
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Observation 2: the eNB does not need to know a UE’s ProSe capability for establishment of ProSe bearer and channel when the UE is connected to the network. 


Observation 3: the eNB does not need to know the UE’s ProSe capability before the UE actually enables ProSe direct communication/discovery for transmission. Resource request signaling can be used to implicitly indicate UE’s ProSe support in the serving cell. 


 Observation 4: Provided that SIB18 is used to conifugre the UE to send resource request signaling, the eNB does not need to know UE’s ProSe support to enable resource request signaling. 

Observation 5: if the UE sends ProSe reception indication, it can be used to indicate ProSe reception capability.

Based on above observations, we propose the following for ProSe capability signaling. 

Proposal 1: RAN2 confirms that SIB18 is used to configure the UE to send resource request signaling i.e. the eNB does not use dedicated RRC signaling to configure the UE to send resource request signaling for ProSe direct communication/discovery. 
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Proposal 2: RAN2 agrees that the UE should send UE assistance information which includes the UE’s ProSe reception capability, when the UE enables reception for ProSe direct communication and/or discovery in RRC connected mode or when the UE goes to RRC_connected mode during ProSe reception. 


Proposal 2: RAN2 agrees that the UE should send UE assistance information which includes the UE’s ProSe reception capability, when the UE enables reception for ProSe direct communication and/or discovery in RRC connected mode or when the UE goes to RRC_connected mode during ProSe reception. 
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