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1 Introduction
In the case of simultaneous transmission on same or different carriers, it is proposed that power limited UE behavior regarding allocation of remaining power, left over after (higher priority) PUCCH (or PUSCH with UCI) power allocation, be left to UE implementation. 

2 Simultaneous PUSCH/PUCCH Transmission Power Scaling 
In Release 10 there may be support for simultaneous transmission on the same or different carriers.  In RAN1#60bis it was agreed that in case of power limited UE, PUCCH transmission(s) is prioritized over the PUSCH transmission(s), and PUSCH with UCI is prioritized over PUSCH without UCI.

To allow UEs to meet out of band emission requirements the rated maximum power of a UE (i.e. +23dBm) may be de-rated (reduced) by MPR and A-MPR depending on modulation, RB allocation (i.e. the number of RBs allocated and their location in the channel bandwidth), and the operational band used (e.g. NS-07 table contains A-MPR for Band 13).  In Release-10 there will be yet another MPR adjustment (proportional to cubic metric) that depends on PUSCH/PUCCH or PUSCH/PUSCH imbalance given simultaneous transmission of PUCCH and PUSCH or PUSCH and PUSCH.

When power limited, the “imbalance MPR” component (depending on cubic metric) will vary when PUSCH power is reduced to maintain appropriate PUCCH power and to keep the UEs total power set to PCMAX.  This means an iterative power allocation calculation is needed to determine PUSCH and PUCCH power for a power limited UE since each PUCCH/PUSCH power imbalance will have a different MPR.  To avoid this complexity it is proposed that the allocation of remaining power left over after PUCCH power allocation (for a power limited UE) be left to UE implementation.

In release-8 it was left to UE implementation to determine logical channel mapping to assigned physical resources and this similarly extends to carrier aggregation where it is up to the UE to determine, based on QoS of the data, how it multiplexes data on each component carrier PUSCH and thereby establishing carrier priority and appropriate per PUSCH/carrier power scaling.

A relatively simple procedure is then possible for power distribution of PUSCHs over component carriers in case of a power limited UE: 

· After either PUCCH or PUSCH with UCI is accommodated then what remaining power is used to accommodate PUSCH on the same carrier and/or across carriers is left to UE implementation.
· In the same manner as release-8 (regarding mapping of logical channels to physical resources and left to UE implementation) a UE autonomously prioritizes power allocation with scaling factors based on QoS of the data multiplexed on that carrier

Therefore, in case of UE power limitation it is proposed that how to scale power of PUSCH on different component carriers to allocate remaining power left over from PUCCH (or PUSCH with UCI) allocation be left to UE implementation.

3 Conclusion

In the case of simultaneous transmission on same or different carriers when a UE is power limited, it is proposed that the allocation of remaining power left over after (higher priority) PUCCH (or PUSCH with UCI) power allocation be left to UE implementation.
· avoids complexity of iterative power allocation computation since MPR (cubic metric) changes with different power imbalance

· a power limited UE may base power scaling on QoS of the data multiplexed on the PUSCH of the component carrier which is analogous to Release-8 logical channels mapping to physical resources.

To summarize:
· In case of UE power limitation with PUCCH+PUSCH or PUSCH(UCI)+PUSCH transmission 
· UE first allocates power to PUCCH or PUSCH (UCI) transmission.
· Allocation of remaining power is left to UE implementation.
· Note: This applies to cases where 
· PUCCH and PUSCH are on the same CC. 
· PUSCH(UCI) and PUSCH are on different CCs
· It is expected that transmission of PUCCH (only ) on one CC and PUSCH on other CCs will not be supported
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