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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 eD2D power control when sidelink direct discovery announcements is allowed in a non-serving carrier. In addition, we discuss the power limitation issue during concurrent transmission in serving carrier and sidelink direct discovery transmission in non-serving carrier.
2	Transmission Power Control in a Non-serving Carrier
In this section, it is discussed how we obtain the power control parameters and how we set the transmission.
In Rel-12, main purpose of D2D power control was to minimize in-band emission impact to WAN. Similarly, if an eD2D UE transmitting in a non-serving carrier does not control its transmission power, discovery signal transmitted from the UE may cause an impact to WAN as shown in Fig. 1. Thus, in our view, open-loop power control is also needed for sidelink discovery announcement in a non-serving carrier. 
Proposal 1: Open-loop power control is needed to minimize WAN impact when sidelink discovery announcement is allowed in a non-serving carrier.
How to obtain the parameters
For transmission power control, an eD2D UE has to know power control parameters used in its transmission. In Rel-12, a UE is allowed to transmit sidelink direct discovery announcements in serving cell only. Thus, serving cell provides resource pool configuration and power control parameters via SIB19. For discovery transmission in a non-serving carrier, it would be possible for a serving cell to configure non-serving carrier’s transmission parameters via SIB 19. However, this approach can cause significant signalling overhead as shown in our analysis [2]. So, in our view, it would be better for a non-serving cell to provide power control parameters, and an eD2D UE who wants to transmit sidelink discovery announcements in a non-serving carrier reads the SIB19 of non-serving carrier.
Proposal 2: A non-serving cell provides transmission parameters via SIB19 and an eD2D UE who wants sidelink discovery transmission in a non-serving carrier reads SIB 19 of the non-serving cell.
How to set the transmission power
After obtaining transmission parameters, the UE has to calculate path-loss to apply for open-loop power control. In this case, eD2D-1 in Fig. 1 estimates the path-loss based on RSRP received from the eNB-2, not based on RSRP from the serving eNB-1. We think that it should be specified in Rel-13 eD2D to prevent transmitting UE’s ambiguity, even if this operation is so natural. 
Proposal 3: An eD2D UE who wants sidelink discovery transmission in a non-serving carrier estimates the path-loss based on RSRP measured from the non-serving carrier.

Figure 1: Illustration of eD2D transmission in a non-serving carrier
3	Power Limitation Handling
Allowing UE to transmit sidelink direct discovery announcement in a non-serving carrier may lead to concurrent transmission in serving carrier and sidelink direct discovery transmission in non-serving carrier. An eD2D UE with additional TX chain can concurrently transmit in serving carrier and transmit sidelink direct discovery transmission in non-serving carrier. In this case, the power for transmission on WAN and sidelink direct discovery transmission is independently calculated. 
Power Limitation
As a result, the 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 available for transmission, i.e. Ppowerclass. So, 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 direct discovery transmissions in non-serving carrier and transmit power for transmission on serving carrier may be greater than maximum power available for transmission.
Possible Approaches
In order to handle the power limitation, there could be two approaches as following:
Option 1: UE first allocates power for transmission on serving carrier(s). UE than transmit the sidelink direct discovery transmission on non-serving carrier using the remaining power.
Option 2: Prioritization between transmission in serving carrier and sidelink direct discovery transmission in non-serving carrier.
- In Rel-12, the WAN transmission in serving cell is prioritized over sidelink direct discovery transmission in serving cell. So prioritize transmission in serving carrier over sidelink direct discovery transmission on non-serving carrier if transmission in serving carrier is transmission on WAN.
- The PS discovery is performed on PS Prose carrier. The non-PS discovery may or may not be supported on PS ProSe carrier. A PS UE may be performing PS discovery on non-serving carrier and PS discovery on serving carrier. In Release 12 sidelink communications (for PS) is prioritized over sidelink direct discovery transmission (for commercial discovery). So prioritize sidelink direct discovery transmission in non-serving carrier over transmission in serving carrier if transmission in serving carrier is sidelink direct discovery transmission for non-PS discovery
Proposal 4: RAN should discuss and decide whether UE should follow option 1 or option 2 when there is the power limitation issue. 
· Option 1: UE first allocate 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 2: UE does not transmit in non-serving carrier if transmission in serving carrier is transmission on WAN. UE does not transmit in serving carrier if transmission in serving carrier is sidelink direct discovery transmission for non-PS discovery.
3	Conclusion
In this document, we have discussed issues on eD2D power control and power limitation during concurrent transmission in serving carrier and sidelink direct discovery transmission in non-serving carrier. The following are our observation and proposals:
Proposal 1: Open-loop power control is needed to minimize WAN impact when sidelink discovery announcement is allowed in a non-serving carrier.
Proposal 2: A non-serving cell provides transmission resource pool configuration and transmission parameters via SIB19 and an eD2D UE who wants sidelink discovery transmission in a non-serving carrier reads SIB 19 of the non-serving cell.
Proposal 3: An eD2D UE who wants sidelink discovery transmission in a non-serving carrier estimates the path-loss based on RSRP measured from the non-serving carrier.
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 4: RAN should discuss and decide whether UE should follow option 1 or option 2 when there is the power limitation issue. 
· Option 1: UE first allocate 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 2: UE does not transmit in non-serving carrier if transmission in serving carrier is transmission on WAN. UE does not transmit in serving carrier if transmission in serving carrier is sidelink direct discovery transmission for non-PS discovery.
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