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1
Introduction
One of the objectives of enhanced LTE D2D Proximity services work item [1] is to allow sidelink direct discovery announcements in a non-serving carrier as the following:
3) Enhance D2D discovery support in the presence of multiple carriers and PLMNs:

a) Allow D2D transmissions in a non-serving carrier and/or secondary cell belonging to the same and possibly different PLMN as the serving cell [RAN2, RAN1, RAN3].
This document will discuss a power limitation issue during concurrent transmission in serving carrier (PCell) and sidelink discovery transmission in other carrier (Non PCell) if it is allowed to transmit sidelink discovery in other carrier.
2
Power Limitation Handling
Allowing UE to transmit sidelink discovery announcement in a non-serving carrier may lead to concurrent transmission in serving carrier (PCell) and sidelink discovery transmission in other carrier (Non PCell), i.e. a UE with additional TX chain can concurrently transmit in serving carrier and in other carrier. In this case, the power for transmission on WAN and sidelink direct discovery transmission is independently calculated. 
As a result, the sum of calculated power for sidelink discovery transmissions in other carrier and power for transmission on serving carrier may be greater than maximum power available for transmission, i.e. Ppowerclass. So, in this case, it is not possible for UE to concurrently transmit in serving carrier and transmit sidelink direct discovery transmission in non-serving carrier using the calculated power.
Observation: Sum of calculated transmit power for sidelink discovery transmissions in other carrier and transmit power for transmission on serving carrier may be greater than maximum power available for transmission.
In order to handle this power limitation, there could be three options as follows:
Option 1: Avoiding Concurrent Transmission
A UE sends sidelink discovery transmission interest indication including other carrier information to eNB. The eNB may provide Gaps (i.e. not schedule transmission in serving carrier) corresponding to discovery subframes in other carrier. In this option, the eNB should be aware of discovery subframes in other carrier or the UE should inform the eNB about the UL subframes where the Gap is needed. It was agreed in RAN2 [2] whether to provide Gaps or not is controlled by network. If the Gap is not provided by the network, concurrent transmission in serving carrier and other carrier can occur. Thus, there is still power limitation problem in this case.

Option 2: Prioritizing Power Allocation

UE first allocates power for transmission on serving carrier and UE transmits the sidelink discovery on other carrier using the remaining power.
Option 3: Prioritizing Transmission
In this option, either the transmission in serving carrier or sidelink discovery transmission in other carrier is dropped. 
· In Rel-12, the Uu transmission in serving cell has higher priority than sidelink discovery transmission in the same cell. So, transmission in serving carrier is prioritized over sidelink discovery transmission on non-serving carrier if transmission in serving carrier is Uu transmission.

· Since the PS discovery is performed on PS Prose carrier, a UE may perform non-PS discovery in serving carrier and PS discovery in other carrier. This is similar to Rel-12 scenario where UE performs discovery on serving carrier and communication on other carrier. In Rel-12, sidelink communications (for PS only) is prioritized over sidelink discovery transmission (for non-PS discovery). So sidelink discovery transmission in other carrier is prioritized over transmission in serving carrier if transmission in serving carrier is sidelink discovery transmission for non-PS discovery.

So we propose the following:
Proposal: RAN 1 should discuss and decide whether UE should follow option 2 or option 3 when there is the power limitation issue. 
· Option 2 (prioritizing power allocation): UE first allocates power for transmission on serving carrier(s), and then UE transmits the sidelink direct discovery transmission on non-serving carrier using the remaining power.
· Option 3 (prioritizing transmission): UE does not transmit sidelink discovery in non-serving carrier if transmission in serving carrier is transmission on Uu. UE does not transmit in serving carrier if transmission in serving carrier is sidelink discovery transmission for non-PS discovery.
3
Conclusion
In this document, we have discussed issues on power limitation during concurrent transmission in serving carrier and sidelink direct discovery transmission in other carrier if it is allowed to transmit sidelink discovery in other carrier. The following are our observation and proposal:
Observation: Sum of calculated transmit power for sidelink direct discovery transmissions in non-serving carrier and transmit power for transmission on serving carrier may be greater than maximum power available for transmission.
Proposal: RAN 1 should discuss and decide whether UE should follow option 2 or option 3 when there is the power limitation issue. 
· Option 2 (prioritizing power allocation): UE first allocates power for transmission on serving carrier(s), and then UE transmits the sidelink direct discovery transmission on non-serving carrier using the remaining power.
· Option 3 (prioritizing transmission): UE does not transmit sidelink discovery in non-serving carrier if transmission in serving carrier is transmission on Uu. UE does not transmit in serving carrier if transmission in serving carrier is sidelink discovery transmission for non-PS discovery.
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