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1 Introduction
One of the objectives of the enhanced LTE D2D Proximity services work item [1] is to allow sidelink direct discovery announcements in non-serving carrier. In this paper we discuss the power limitation issue during concurrent transmission in serving carrier and sidelink direct discovery transmission in non-serving carrier if it is allowed to transmit sidelink direct discovery announcements in non-serving carrier.
2 Discussion
In Release 12, UE is allowed to transmit sidelink direct discovery announcements in serving cell only. Allowing UE to transmit sidelink direct discovery announcements in non-serving carrier may lead to concurrent transmission in serving carrier and sidelink direct discovery transmission in non-serving carrier. A UE with additional TX chain can concurrently transmit in serving carrier and transmit sidelink direct discovery transmission in non-serving carrier. 
Power Limitation

The configured maximum output power (PCMAX) for Uu transmission or for sidelink direct discovery transmission is independently determined as shown in Table 1. The calculated power for transmission (based on MCS, Po, Alpha, etc.) falls within the lower and upper bound of PCMAX.
Table 1
	Uu Transmission
	PCMAX_L,c  ≤  PCMAX,c  ≤  PCMAX_H,c
PCMAX_H, c = MIN {PEMAX, c, PPowerClass};  

PCMAX_L,c = MIN {PEMAX,c – ΔTC,c, PPowerClass – MAX(MPRc + A-MPRc + ΔTIB,c, P-MPRc) – ΔTC,c }
PEMAX,c is the value given by IE P-Max for serving cell c [2]; 

PPowerClass is the maximum UE power based on UE’s power class [3]

	Sidelink direct discovery transmission
	PCMAX_L,PSDCH  ≤  PCMAX,PSDCH  ≤  PCMAX_H,PSDCH
PCMAX_H, PSDCH & PCMAX_L, PSDCH are calculated as for UU transmission except that PEMAX is set to discMaxTxPower in ProseDiscTxPowerInfo IE [2]


The power for transmission on Uu and sidelink direct discovery transmission is independently calculated. 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 power 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 to handle the power limitation

Option 1: UE first allocate 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 Release 12 the Uu 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 Uu.

· 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: RAN should discuss and decide whether UE should follow option 1 or option 2 when 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 power available for transmission
Option 1: UE first allocate 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: UE does not transmit 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 direct discovery transmission for non-PS discovery.

3 Conclusion

In this paper we have discussed the power limitation issue during concurrent transmission in serving carrier and sidelink direct discovery transmission in non-serving carrier if it is allowed to transmit sidelink direct discovery announcements in non-serving carrier. We propose the following:

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 should discuss and decide whether UE should follow option 1 or option 2 when 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 power available for transmission
Option 1: UE first allocate 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: UE does not transmit 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 direct discovery transmission for non-PS discovery.
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