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1 Introduction
RAN1 LS on power splitting across different TTI lengths in UL was sent to RAN4 to ask the RF requirements and conditions needed. There were some discussions on this issue but no agreement was made. This contribution continues to give the analysis on power splitting issue and similar proposals are made.

1. Overall Description:

RAN1 is considering the possibility of simultaneous transmission of UL 1ms TTI/sTTI in the following scenarios for the same UE:
1. Simultaneous transmission of 1ms TTI and sTTI in different PUCCH groups
2. Simultaneous transmission of different sTTI lengths in different PUCCH groups
3. Simultaneous transmission of 1ms TTI and sTTI in different CCs within a PUCCH group.
The aim is to employ a power management scheme that maintains constant power per (s)TTI length and the phase continuity over the longer (s)TTI.
2. Actions:

To RAN4:
RAN1 respectfully asks RAN4 to inform RAN1 on the RF requirements and conditions needed for the mentioned operation if supported.
2 Discussion

PCMAX is a very related requirement for power splitting and in last RAN4 meeting, PCMAX for UL CA with different sTTI lengths configured in different PUCCH groups was already discussed in [2] [3] [4]. In [2], it is proposed to exclude this scenario for sTTI feature. In [3], it is observed that for inter-band CA, it is feasible and PCMAX for DC can be reused but for intra-band CA, further study is needed. 

In our opinion, intra-band UL CA with different sTTI lengths is very hard to maintain power and phase continuity in the longer TTI because both TTIs sharing the same PA. Therefore, it is proposed to adopt only same TTIs for intra-band UL CA and the Pcmax for intrta-band CA with same sTTIs can reuse the Pcmax for 1ms TTI.
For inter-band UL CA, it seems to be feasible because separate PAs are assumed but there are also some limitations especially in power limited case. PCMAX for inter-band DC can be reused for UL CA with different sTTI lengths. However, there is still difference between these two things. For PC Mode2 in inter-band DC, the remaining power splitting comply with first come first serve principle, which means that even if the later CC needs more power, e.g. the total power is larger than power class per UE, the later CC will reduce the power or drop to ensure the power of the former CC. However for inter-band CA with different sTTI lengths, if the shorter TTI has higher priority, which means if the later CC with shorter TTI needs too much power, e.g. the total power is larger than power class per UE, the former CC with longer TTI should reduce the power or drop to ensure the power of the later CC with shorter TTI and vice versa. Reducing power causes power change and may cause phase discontinuity in CC with longer TTI, so the only solution is to drop the symbols during the transmission of shorter TTI in the power limitation case. This will certainly degrade the performance very significantly but it can make the feature workable at least when the symbols did not include DMRS of longer TTI.
The conditions above should be sent to RAN1 and if the performance degradation is acceptable, inter-band UL CA with different TTI lengths can be kept and PCMAX for inter-band DC can be reused.

3 Conclusion
This contribution discussed the power splitting issue and the proposals are made as below:
It is proposed to adopt only same TTIs for intra-band UL CA and the Pcmax for intrta-band CA with same sTTIs can reuse the PCMAX for 1ms TTI.
The conditions above should be sent to RAN1 and if the performance degradation is acceptable, inter-band UL CA with different TTI lengths can be kept and PCMAX for inter-band DC can be reused.

PCMAX definitions are discussed in other companion contributions [2] [3].
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