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Introduction
Power management in case of CA among different TTI lengths raises an interesting set of issues.  In general, CA can be between CCs in the same or two different PUCCH groups. Also, it could be inter-band or intra-band. For intra-band CA, the allocation could be intra-band contiguous or intra-band non-contiguous. This LS response considers each of these cases when listing the concerns in maintaining phase continuity for each CC. 

Discussion
Requirement to maintain phase continuity:
In general, when the analog gain of the transceiver or the supply voltage of the PA or the PA gain changes it could result in a phase change. This phase change is hard to quantify over conditions and hence very challenging to compensate for it. Hence, it’s fair to say that if phase continuity needs to be maintained, then the above parameters need to be kept a constant for the duration of the TTI. 
Intra-band CA with TTIs of different lengths
Intra-band CA with contiguous carriers
In intra-band CA, when the carriers are contiguous, a single Tx chain is typically used. So, when the total power needs to be increased due to increase in power of one of the sTTIs within a longer TTI, the analog gain of the transceiver or the PA voltage or the PA gain state might need to be changed. Any combination of these could result in a phase discontinuity for the longer TTI. 
Hence, it is fair to conclude that for intra-band contiguous CA among different length TTIs, with the mechanisms available today, phase continuity cannot be maintained for the longer TTI. This is the case when the UE is either power limited or non-power limited. 
Also, Intra-band CA among TTIs of the same length and with same TAG can be supported. Phase continuity of all the CCs can also be maintained.
Intra-band CA with non-contiguous carrier allocation
In case of non-contiguous carrier allocation for intra-band CA, if the same the same Tx chain is shared across CCs then the case is like that of intra-band contiguous CA. 
If different and independent Tx chains are used for each CC then the case is like that of inter-band CA. 
Inter-band CA with TTIs of different lengths
In inter-band CA, each CC uses a different Tx chain. Hence, updating the analog gain or changing the voltage on one of the PAs or changing its gain state is not expected to affect the phase of the other CCs. When the UE is not power limited across all CCs, phase continuity for each CC can be maintained. 
When the total desired UE power exceeds its power class, there are two parameters that determine the possibility of maintaining phase continuity on the longer TTI: 
1. PC max computation and evaluation equations
2. Power reservation and dropping rules for each CC

One proposal for computing and evaluating a combined PC Max for all the CCs is given in [2]. 
Conclusion
In this paper, we address the cases of inter-band and intra-band CA between TTIs of different length. The RF requirements and conditions needed to maintain phase continuity on the longer TTI have been listed. There is a need for proper power reservation and dropping rules within and across PUCCH groups which along with the PCmax computation and evaluation equations described in [2] can help maintain phase continuity for each CC. 
In summary:
1. For inter-band CA with same or different TTI lengths, PC max computation and evaluation equations described in [2] along with proper power reservation and dropping rules can help achieve the desired goal when the TTIs belong to the same or different PUCCH groups. 
2. For intra-band CA with different length TTIs, phase continuity cannot be maintained with the mechanisms available today irrespective of the TTIs belonging to the same or different PUCCH groups. 
3. For Intra-band CA among TTIs of the same length and TAG within or across PUCCH groups, with PC max computation and evaluation equations described in [2] along with the appropriate power reservation and dropping rules, phase continuity could be maintained on each CC. 
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