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1 Introduction

In Rel-12 all core and performance requirements for ProSe direct discovery and communication are specified when UE is configured only with PCell i.e. sidelink is on PCell while UE also has only PCell. 

In Rel-13 under Rel-13 WI, “Enhanced LTE Device to Device Proximity Services” the procedures involving ProSe operation under multicarrier operation of the UE are being introduced. This will require RAN4 to develop the corresponding requirements for ProSe under multicarrier operation. In this paper we further analyse impact on multicarrier related requirements, which were initially discussed in [1]. 
2 ProSe Multicarrier Operation
The ProSe discovery transmissions can take place on secondary cell (SCell) if configured with CA. This means the sidelink with discovery resources can be configured on SCell or on non-serving carrier (which is neither PCC nor SCC) of the UE. The necessary requirements for the following multicarrier aspects need to be defined:
· Interruption due to Multicarrier ProSe Operation
· Interaction between SCell activation/deactivation and multicarrier ProSe operation
The interruption due to multicarrier ProSe operation will be handled by the virtue of network configured gaps as discussed in separate contributions [2-3]. In this contribution the main focus is the handling of ProSe operation on SCell under the SCell activation/deactivation procedures. 
2.1 Impact of Multicarrier ProSe Operation on SCell Activation/Deactivation
When configured with one or more SCell(s) in CA, the UE can also receive SCell activation/deactivation command to activate or deactivate one or more SCells. The deactivation enables the UE to save its battery power. 
Typically the eNB activates or deactivates the SCell based on WAN traffic activity on SCell e.g. amount of data in the buffer, bitrate on SCell etc. For example if there is low WAN activity of SCell then the eNB will generally deactivate the SCell to allow UE to save its battery power. Under deactivation both transmitter and receivers on SCell are turned off. However for the sake of performing mobility measurements the UE receiver on the deactivated SCell is activated for a short burst according to the configured SCell measurement cycle.  

The eNB is however not aware of the fact that when exactly the ProSe UE is using the sidelink resources for ProSe reception/transmission. Therefore eNB does not know the ProSe activity of the UE i.e. subframes in which the UE is actually receiving and/or transmitting ProSe signals. The deactivation of any SCell allows the UE to turn off its RX/TX for reception/transmission on that SCell. Therefore in principle if the SCell is deactivated by the eNB then the UE will also stop the sidelink operation in case the sidelink is on that SCell. 
Nevertheless, UE behaviour in terms of ProSe operation under deactivation is presently unclear since no such procedure exists in the specifications. 
We suggest that the UE is allowed to perform or continue performing ProSe operation on sidelink of an SCell even if that SCell is deactivated provided that the UE does not cause any additional interruption beyond what is specified for interruption due to CA in section 7.8 of TS 36.133. For example according to the interruption requirements for CA defined in section 7.8, due to measurements on the SCC with deactivated SCell the UE is allowed an interruption on PCell or on any activated SCell with up to 0.5% probability of missed ACK/NACK when the configured measCycleSCell for the deactivated SCell is 640 ms or longer. This means the UE when performing ProSe on the sidelink of the deactivated SCell should not exceed this existing limit of interruption probability.  
3 Summary
The RAN4 Rel-12 requirements for ProSe operation are limited to UE configured with PCell. In this paper we have further discussed the interaction between the ProSe operation and the carrier aggregation when the SCell with sidelink is deactivated. 
Proposal # 1: If the sidelink is configured on an SCell and that SCell is deactivated then the UE is allowed to perform or continue performing ProSe operation provided that there is no additional interruption beyond what is specified for interruption due to CA in section 7.8 of TS 36.133. 
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