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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At RAN1#91, significant progress on carrier aggregation selection for mode-4 was achieved: 
· From RAN1 understanding, the limited TX capability means that the UE cannot support transmission(s) over carrier(s) in a subframe due to 
· (a) Number of TX chains smaller than the number of configured TX carriers or
· (b) UE doesn’t support the given band combination or
· (c) TX chain switching time or
· (d) UE cannot fulfill the RF requirement due to, e.g., PSD imbalance

· For a UE with limited TX capability, RAN1 considers the following options for resource selection in mode 4 CA.
· Option 1-1: When the UE performs the resource selection for a certain carrier, any subframe of that carrier shall be excluded from the reported candidate resource set if using that subframe exceeds its TX capability limitation under the given resource reservation in the other carriers.
· FFS details, e.g., the carrier resource selection order should consider PPPP of transmission and CBR.
· Option 1-2: If the per-carrier independent resource selection leads to transmissions beyond the TX capability of the UE in a subframe, UE re-does resource reselection within the given reported candidate resource set until the resultant transmission resources can be supported by the UE.
· FFS: whether it is up to UE implementation
· FFS details, e.g., the carrier resource selection order should consider PPPP of transmission and CBR.
· Option 2: After performing the per-carrier independent resource selection, the UE shall drop transmission in a subframe where using that subframe exceed its TX capability limitation. 
· FFS details of dropping rule, e.g., whether/how to consider PPPP and CBR
· FFS whether/how to consider other aspects (e.g., half duplex problem) in terms of resource selection

At RAN1#92, the remaining details were addressed:
· Case (b) includes unsupported carrier combinations as well as band combinations
· For cases when limited tx capability the UE cannot support transmission(s) over carrier(s):
· The UE shall follow Option 1-1 for (a), (b), (c)
· Otherwise, the UE shall follow Option 1-2

Power sharing among carriers is an issue that has been discussed, but has not yet been concluded by RAN1. In this contribution, we propose to expand the solution of Rel-14 to mode-4 carrier aggregation.

Sidelink TX power sharing in the PHY layer
[bookmark: _GoBack]The power limiting issue was addressed in Section 2.5 in the resource selection process in the higher layer. Nevertheless, a physical layer power control mechanism is needed as well due to potential overlapped transmission on Uu (UL) and PC5 (SL). In R14 V2X, a similar issue was discussed and a ProSe Per Packet Priority (PPPP)-based power control mechanism was set in place such that the UE may drop UL TX or reduce UL TX power if the PPPP of SL packet is above a (pre-)configured PPPP threshold, otherwise the UE may drop SL TX or reduce SL TX power. As per Section 14 of TS36.213:

In sidelink transmission mode 3 or 4, if a UE's sidelink transmission has SCI whose "Priority" field is set to a value smaller than the high layer parameter thresSL-TxPrioritization, and if the UE's sidelink transmission in a subframe overlaps in time with its uplink transmission(s) occurring on serving cell(s) where the sidelink transmission does not occur, the UE shall adjust the uplink transmission power such that its total transmission power does not exceed defined in [6] on any overlapped portion. In this case, calculation of the adjustment to the uplink transmission power is not specified. 

In sidelink transmission mode 3 or 4, if a UE's sidelink transmission has SCI whose "Priority" field is set to a value greater than or equal to the high layer parameter thresSL-TxPrioritization, and if the UE's sidelink transmission in a subframe overlaps in time with its uplink transmission(s) occurring on serving cell(s) where the sidelink transmission does not occur, the UE shall adjust the sidelink transmission power such that its total transmission power does not exceed defined in [6] on any overlapped portion. In this case, calculation of the adjustment to the sidelink transmission power is not specified.
The R14 design principle can be extended when applying to simultaneous transmission of multiple SL CCs.  The UE transmit power is allocated to meet sidelink transmissions with decreasing order of priority, i.e., transmit power for sidelink transmission with the highest PPPP should be allocated first, followed by the second priority, etc. It is left to UE implementation for sidelink transmissions with the same PPPP.
Proposal: If there is overlap in one TTI and UE is not able to transmit simultaneously on multiple carriers due to limitation in available power, the UE transmit power is allocated to meet sidelink transmissions with decreasing order of priority. It is left to UE implementation for sidelink transmissions with the same PPPP.
Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, power sharing for mode 4 was discussed. We propose the following:
Proposal: If there is overlap in one TTI and UE is not able to transmit simultaneously on multiple carriers due to limitation in available power, the UE transmit power is allocated to meet sidelink transmissions with decreasing order of priority. It is left to UE implementation for sidelink transmissions with the same PPPP.
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