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1 Introduction
In [1] LS was sent out from RAN1 asking for RAN4 help with following questions:

RAN1 has agreed on the following assumptions for the purpose of deciding what behaviour for the partial overlapping cases will be specified in RAN1. 
	Agreed assumptions for the purpose of deciding what behaviour will be specified in RAN1:

1. In case of partial symbol overlap arising from different Tas in different TAGs, RAN1 assumes a max overlap of approx. 30us (any tolerances are up to RAN4) for inter-band TAGs

2. UE cannot exceed Pcmax even for one symbol. 

3. It is a requirement that the PRACH preamble power is constant for the duration of the preamble
Question: Do assumptions 2 and 3 apply in the 40us transient period or not?


Question 1: Should the assumption 2 and 3 be applied in transient period? 
Question 2: How would the transient period be defined when there are multiple TAGs? If the UE transmission power during the partial overlap exceeds Pcmax, would the transmit power of Cell1 in duration (A) or Cell2 in duration (B) in the figure be affected?
In addition, MPR/A-MPR which is used for the calculation of Pcmax may change subframe by subframe depending on e.g. RB allocation. 

Question 3: If separate MPR/A-MPR needs to be used during the partial overlap period, what MPR/A-MPR value should be used? 
This document will give some initial views regarding to question 2 and 3.
2   Discussion 
2.1 Background of RAN1 Discussion
Firstly we should note that RAN1’s original intention is to find a way-out handling the power scaling issue during OFDM-symbol partial overlap period caused by MTA between different TAGs, and following conclusions have been already reached in last RAN1 meeting [3] 
Conclusions for behaviour when power-limited:

Full overlap between:

PRACH on SCell and SRS 

drop SRS

PRACH on SCell and PUCCH/PUSCH

PRACH>everything else 

Conclusions for behaviour when power-limited:

Partial overlap between:

SRS+PUCCH/PUSCH/PRACH

drop SRS

PUSCH+PUCCH/PUSCH

TBD

PRACH on SCell + PUCCH/PUSCH

TBD

So the necessity of the prioritization between UL physical channels (e.g. PUCCH/PUSCH/ PRACH) when UE total transmit power exceeds Pc max is an open issue from RAN1 perspective. Such question is a kind of trade-off issue as prioritizing PRACH on Scell over PUSCH on other TAGs will result in loss of UL throughput while prioritising PUSCH/PUSCH/ PRACH will delay bringing SCell into UL sync.
There was also some companies’ opinion in RAN1 that it is no need to define the exact behaviour as the partial overlap period is short and could be left to UE implementation.
2.2 Discussion on Question 1
RAN1’s Question1 includes actually two questions, they are:
· Is the assumption “UE cannot exceed Pc max even for one symbol” applied in transient period?

· Is the PRACH preamble power constant for the duration of the preamble even in transient period?
Where the transient period, according to RAN1’s definition, are those time periods around subframe boundaries, in which transmit waveform quality requirements do not apply, whose max value equals about 40us.
Firstly, UE transmission power is always not at a constant level, and Pc max is an averaging concept instead of an instantaneous one. 36.101 does not give the definition of averaging period for Pc max, though, in our understanding it should be one OFDM symbol, which is also consistent with RAN1’s assumption. On the other hand Pc max is also a performance characteristic for PA unit, which means it can not work or works abnormally beyond the range of Pc max. So in our understanding UE can not exceed Pc max at any time instant, consequently this regulation is also valid in transient period. It should also be noted that from Release 10 on, UE can set not only its total configured maximum output power Pc max, but also its configured maximum output power for serving cell c (as Pc max c), and the assumption that Pc max c can not be exceed for serving cell is also applied in transient period. 
Regarding to the PRACH preamble power, in 36.101 the PRACH power requirement is defined as the mean power over the PRACH measurement period excluding any transient periods, as shown in the following figure1. The same definitions are also applied for PUCCH/PUSCH/SRS power requirement. The power requirement within the transient period is unspecified. Moreover, RAN4 has earlier evaluated the duration of such transient period as 20us and 40us also in 36.101, it should be noted the max timing difference between TAGs (approx. 30us evaluated by RAN1) is exactly within them. Thus, we think the response to the RAN1’s question1.2 should be “NO”. 
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Figure 1: PRACH ON/OFF time mask [2]
So our response to RAN1 question 1 is:

· UE can not exceed Pc max in transient period, moreover UE can not exceed    Pc max c for serving cell c in transient period.
· The requirement of PRACH preamble power during transient period is unspecified in current RAN4 specification and consequently can not be supposed as constant.
2.3 Discussion on Question 2

Before we try to define the new concept for transient period for multiple TAGs, we had better note there are 2 cases of partial overlap of CCs. They were given in LS and we attached the figure as below again.
· Case 1, the partial overlap duration is larger than 20us
· Case 2, the partial overlap duration is smaller than 20us
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(a) Case with timing difference larger than 20us


[image: image3]
(b) Case with timing difference smaller than 20us

There is the timing when the transmissions of different CCs are within the same sub frames and the timing when the transmissions are among different sub frames. The UE’s transmit power during the partial overlap period is uncertainly, besides the 20us before and after the partial overlap period is used by UE to recover to the original level, based on such understanding, the maxim transient period when there are multiple TAGs could be 20us+ overlap period, so we think the transient period when there are multiple TAGs should be extended.
The second part of question2 can be considered separately into 2 cases as listed in above figure. For case 1 that the partial overlap duration is larger than 20us, whether the power supply to Cell1/2 depends on UE’s RF implementation, i.e. if UE uses two separate PAs for each cell, those two PAs can work independently so that the transmit power is not affected for both cells, else if UE uses only one wide-band PA for 2 cells, the power supply would be definitely affected at least to one cell. 
For case 2 that the partial overlap duration is smaller than 20us, there is no overlap between duration A/B and transient period, as a result, the power uncertainty in transient period does not affect any cells in duration A and B.

So our response to RAN1 question 2 is: 

· The transient period when there are multiple TAGs need to be extended.
· For case 1, the power supply to Cell1/2 will be affected if UE implement only one wide-band PA and will not be affected if UE uses two separate PAs for each cell; for case 2, the power supply to Cell1/2 will always not be affected
3  Conclusion
1 UE can not exceed Pc max in transient period, moreover UE can not exceed Pc max c for serving cell c in transient period.
2 The requirement of PRACH preamble power during transient period is unspecified in current RAN4 specification and consequently can not be supposed as constant.
3 The transient period when there are multiple TAGs need to be extended.

4 For case 1, the power supply to Cell1/2 will be affected if UE implement only one wide-band PA and will not be affected if UE uses two separate PAs for each cell; for case 2, the power supply to Cell1/2 will always not be affected
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