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1. Introduction
In [1], PCmax definition for the case of CA with sTTI has been introduced. It was proposed that PCmax be evaluated per slot as shown below:
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The equation for estimating PCmax proposed in [1] is as follows: 
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The paper also suggests that “UL grant transmitted at nth sTTI, will be used for UL transmission at sTTI (n+X). agreed=4 and 6 are discussed in RAN1”. So if a grant allocation is received in sTTI(n), it will be reflected in UL sTTI(n+4). And if it’s received in DL sTTI(n+1) then it should be reflected in UL sTTI (n+5). 
But based on the equations above, PCmax for every sTTI needs to be known before the slot boundary. This gives sTTI(n) only 2 sTTI durations to respond while for sTTI(n+1) it gives only 1 sTTI to respond. Though the expectation was to give 4 sTTI durations to demodulate and respond to the power control command received, the above equations significantly reduce the available time. 

Also, this equation implies that the PCmax be limited to the lowest PCmax of sTTI and that of 1msec TTI. Should it have been a sum of the PCmax of sTTI and regular TTI instead? For all these reasons, the proposal in [1] is not acceptable. 
2. Discussion
In [2], PCmax for Dual Connectivity has been discussed in section “6.2.5C Configured transmitted power for Dual Connectivity”. A similar approach might work best for sTTI as well in a CA scenario. 
In inter-band CA between two different TTI lengths as shown in the figure below, assume that ‘p’ denotes the slot number for 1msec TTI while ‘q’ denotes the sTTI number for the 2os sTTI. 
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The configured maximum output power PCMAX,c(i),i (k) in slot k of 1msec TTI or the sTTI number k of  serving cell c(i) on CG i shall be set within the following bounds:

PCMAX_L,c(i),i (k) ≤  PCMAX,c(i), i (k) ≤  PCMAX_H,c(i),i (k)

where PCMAX_L,c(i),i (k) and PCMAX_H,c(i),i (k) are the limits for a serving cell c(i) of CG i as specified in sub-clause 6.2.5.
The total UE configured maximum output power PCMAX (p,q) in a subframe p of CG 1 and a sTTI number q of CG 2 that overlap in time shall be set within the following bounds for synchronous and asynchronous operation unless stated otherwise:

PCMAX_L(p,q) ≤  PCMAX (p,q)  ≤  PCMAX_H (p,q)
PCMAX_L (p,q) = MIN {10 log10 [pCMAX_L,c(1),1 (p) + pCMAX_L,c(2),2 (q)], PPowerClass}

PCMAX_H (p,q) = MIN {10 log10 [pCMAX_H,c(1),1 (p) + pCMAX_H,c(2),2 (q)], PPowerClass}
where pCMAX_L,c(i),i and pCMAX_H,c(i),i are the respective limits PCMAX_L,c(i),i (p) and PCMAX_H,c(i),i (p) expressed in linear scale.
The measured total maximum output power PUMAX over both CGs is

PUMAX = 10 log10 [pUMAX,c(1),1 + pUMAX,c(2),2],
where pUMAX,c(i),i  denotes the measured output power of serving cell c(i) of CG i expressed in linear scale.

Now assume that there are ‘N’ sTTIs being transmitted in 1 sub-frame, then 

PCMAX_L (p) = MIN {PCMAX_L (p,0), PCMAX_L (p,1)…, PCMAX_L (p,N)} i.e. for all N sTTIs in that sub-frame p
PCMAX_H (p) = MAX {PCMAX_H (p,0), PCMAX_H (p,1)…, PCMAX_H (p,N)} i.e. for all N sTTIs in that subframe p
If the UE is configured in inter-band CA with sTTI and synchronous transmissions
PCMAX_L(p) –  TLOW (PCMAX_L(p)) ≤  PUMAX  ≤  PCMAX_H(p) + THIGH (PCMAX_H(p))

Observation 1: If CA is inter-band then the power of each of the carriers can be changed independently without affecting the other and still meet the above criteria. This preserves power and phase continuity on the carrier with no power change. 
Observation 2: If CA is intra-band, and if the same set of equations were to be applied then changing power on one carrier could cause a transient on the other. This could lead to a power and phase transient. 
Question 1: What is the maximum power delta assumed between the two TTI for intra-band and inter-band CA? 

Question 2: Is phase continuity needed for 1 msec or 7os TTI when its in intra-band CA with 2os sTTI? 

3. Conclusion
As stated above, PCmax equations for Dual Connectivity might work best for sTTI in an inter-band CA mode. However, intra-band CA still needs to be studied. We, hereby, request other companies to comment on the same. 
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