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1. Introduction
The issue on handling the time-domain overlapping between SL TX and UL TX was discussed in RAN1#86bis and the following agreements were made:
Agreement:
· When UL TX overlaps in time domain with SL TX in the shared (or same) carrier frequency, 

· the UE shall drop the UL TX if the PPPP of SL packet is above a (pre)configured PPPP threshold, otherwise SL TX is dropped
Agreements:
· From RAN1 viewpoint, the following three cases can be supported regarding the capability of LTE V2X devices on the simultaneous transmission of UL and SL.

· Case 1: UL TX and SL TX use separate TX chains and separate power budget

· Case 2: UL TX and SL TX use separate TX chains but sharing power budget

· Case 3: UL TX and SL TX share TX chains and power budget

· It is noted that the most suitable case may be dependent of the V2X use case.

· RAN WGs to identify solution(s) that takes into account the minimum performance of SL TX at least for some important SL TX. RAN WGs needs to reduce possible degradation of Uu operation performance in identifying such solution(s).

· For case 1, RAN1 assumes no physical layer solution is needed.

· Send LS to RAN2/4 to inform this understanding and to ask them to reflect this in the UE capability discussion.

· LS draft by Yi – Huawei
This contribution discusses the details of power sharing between UL TX and SL TX in different carriers in order to handle “Case 2” of the LTE V2X device capability.
2. Discussions 
According to the following D2D specification (i.e., TS 36.213), UL TX is always prioritized over SL TX from the power allocation aspect, when SL TX overlaps in time domain with UL TX in different carriers. This may lead to the performance degradation even for some important SL TX.
	14 UE procedures related to Sidelink
If a UE’s sidelink transmission does not occur on a serving cell with its uplink transmission(s), and if the UE’s sidelink transmission in a subframe overlaps in time with its uplink transmission(s), the UE shall adjust the sidelink transmission power such that its total transmission power does not exceed 
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defined in [6] on any overlapped portion. In this case, calculation of the adjustment to the sidelink transmission power is not specified.



To resolve the above-mentioned problem and also reduce possible degradation of UL TX, it can be defined that the TX power is firstly allocated to SL TX whose PPPP is above a (pre)configured threshold with following the agreed solution for the shared carrier case of UL TX and SL TX. One remaining issue will be whether and how to determine the UL TX power in such a case. For example, the UL TX power is up to UE implementation if the PPPP of SL packet is above a (pre)configured PPPP threshold. The UL performance may be degraded in this option, but given that RAN1 already agreed a solution having the same issue for the shared carrier case, this option can be a simpler solution from the specification viewpoint. It is noted that in the current LTE system, the PUSCH TX power is also up to UE implementation when PUCCH TX and PUSCH TX are performed simultaneously. 
As an alternative, (pre)configuring the minimum guaranteed power for UL TX can be considered. To be specific, if UE performs SL TX whose PPPP is above a (pre)configured threshold and also is placed in the power limited case, it firstly allocates the (pre)configured minimum guaranteed power to UL TX and then all the remainder of power is allocated to SL TX. 
With using the above-mentioned options, the performance of both SL TX and UL TX can be efficiently controlled (or guaranteed) by the network implementation. Furthermore, as in the D2D operation, the look-ahead capability can be assumed for the UE. If not, the power prioritization (or allocation) between SL TX and UL TX can’t work well when these TXs are not synchronized (in the time domain). 

Proposal: The following two options can be considered, when SL TX overlaps in time domain with UL TX in different carriers:
· Option 1: TX power is firstly allocated to SL TX whose PPPP is above a (pre)configured threshold and UL TX power is up to UE implementation.
· Option 2: If UE performs SL TX whose PPPP is above a (pre)configured threshold and also is placed in the power limited case, it firstly allocates the (pre)configured minimum guaranteed power to UL TX and then all the remainder of power is allocated to SL TX.
3. Conclusion
In this contribution, it was discussed on the power sharing between UL TX and SL TX in different carriers. The discussion can be summarized as follows:

Proposal: The following two options can be considered, when SL TX overlaps in time domain with UL TX in different carriers:

· Option 1: TX power is firstly allocated to SL TX whose PPPP is above a (pre)configured threshold and UL TX power is up to UE implementation.

· Option 2: If UE performs SL TX whose PPPP is above a (pre)configured threshold and also is placed in the power limited case, it firstly allocates the (pre)configured minimum guaranteed power to UL TX and then all the remainder of power is allocated to SL TX.
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