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1 Introduction
After last RAN1#68 meeting, one LS on simultaneous transmission of PUSCH/PUCCH/SRS for multiple TA was sent to RAN4 [1]. 
The question from RAN1 is as below:
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?
This contribution analyses this issue from RAN4 perspective and gives one LS draft for discussion.
2 Discussion
2.1 Issue from RAN1

From the RAN1 LS [1]: RAN1 has discussed the UE behavior for simultaneous transmissions of PUSCH/PUCCH/SRS in different Timing Advance Groups (TAGs) when the total transmission power exceeds the maximum power, Pcmax. For multiple TA, partial overlapping may occur between subframes in different Cells. 

A short explanation on above sentence: multiple TAs for different component carriers can be categorized into different Timing Advance Groups (TAGs). The power control on those component carriers tries to guarantee that the total transmission power is within Pcmax, which currently is 23dBm in RAN4 specification [2]. However due to the existence of different Timing Advance between CCs, there could exist some short durations that the transmit power exceeds Pcmax. This may happen only around the subframe boundaries.
The cases are shown in figures in [1] and copied below:

[image: image1]
Figure 1(a) case with timing difference larger than 20us


[image: image2]
Figure 1(b) case with timing difference smaller than 20us

(Note: transient period in the figures are just for illustration purpose)

The difference between Figure 1a and Figure 1b is the duration of the partial overlap. For Figure 1b, all of the overlap duration is within transient period. For Figure 1a, part of the overlap is between transient period from one CC (or some CCs) in one TAG and ON power period from the other CC (or other CCs) in the other TAG. Note that RAN1 currently assumes 30us as the maximum partial overlap duration.
2.2 Analysis from RAN4 and RAN5 testing perspective
In RAN4 specification [2], for UE Maximum Output Power, it is stated that the period of measurement shall be at least one sub frame (1ms).
In RAN5 specification [3], initial condition are defined which are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state. For the UE Maximum Output Power test, it usually allows some warm-up time, 200ms for example, for UE to reach PUMAX level. Then measure the mean power of the UE in the channel bandwidth of the radio access mode. The period of measurement shall be at least the continuous duration of one sub-frame (1ms). For TDD slots with transient periods are not under test.
According to the description above, it seems the tests are given without taking into account transient periods. In other words, from testing perspective, the issue raised by RAN1 LS cannot be identified by RAN4 and RAN5 test cases.
Next we discuss and estimate the potential impact on UE transmit power due to the partial overlap. Take Figure 1a as an example, the maximum partial overlap duration is assumed as 30us by RAN1. RAN1 is asking whether the overlap between transient periods from one CC (or some CCs) in one TAG and ON power period from the other CC (or other CCs) in the other TAG still leads to acceptable transmit power. In our opinion, the overlap only accounts for about 3/50 (30 us /1000 us) for one subframe. The performance difference brought to UE Maximum Output Power should be negligible and fall within the test tolerance.
In this case, we conclude that there is no need for RAN1 to handle the case where UE total transmit power exceeds Pcmax during the partial overlap duration.
Regarding Question 3: If separate MPR/A-MPR needs to be used during the partial overlap period, what MPR/A-MPR value should be used?
MPR/A-MPR is defined to allow UE to lower its maximum output power in order to meet some general RF requirements on signal quality and Out-Of-band emissions for some particular scenarios. So far these scenarios do not include the scenarios with short period where different TAGs are partially overlapped.
3 Conclusion
This contribution provides analysis on the issue of simultaneous transmission of PUSCH/PUCCH/SRS for multiple TA and concludes that there is no need for RAN1 to handle the case where UE total transmit power exceeds Pcmax during the partial overlap duration.
A draft for response LS is attached in the Annex for discussion.
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1. Overall Description:

RAN4 would like to thank RAN1 for their questions on simultaneous transmission of PUSCH/PUCCH/SRS for multiple TA.
The assumptions and question provided by RAN1 LS has been discussed in RAN4. The answers are as below:

Question 1: Should the assumption 2 and 3 be applied in transient period? 
Answer: In RAN4, the Transient period is only defined for testing ON/OFF time mask. The UE Maximum Output Power tests do not take into account transient periods. RAN4 is with the opinion that under the maximum 30us overlap assumption from RAN1, the performance difference brought to UE Maximum Output Power should be negligible and fall within the test tolerance;  As the Transient period is considered in the time mask test in RAN4 specification TS 36.101. For all the physical channels, assumption 3 is not applied to 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?
Answer: In current RAN4 specification, for intra band contiguous CA, the general output power ON/OFF time mask specified is applicable for each CC during the ON power period and transient period. RAN4 is discussing how to define the transient period when there are multiple TAGs.
Question 3: If separate MPR/A-MPR needs to be used during the partial overlap period, what MPR/A-MPR value should be used? 
Answer: MPR/A-MPR is defined to allow UE to lower its maximum output power in order to meet some general RF requirements on signal quality and Out-Of-band emissions for some particular scenarios. So far these scenarios do not include the scenarios with short period where different TAGs are partially overlapped.
2. Actions:

RAN4 respectfully asks RAN1 to take into account the above clarifications. 
3. Date of Next 3GPP TSG-RAN4 Meetings:
3GPP TSG-RAN WG4 Meeting #63

May 21 – 25, 2012 

Prague, Czech Republic
duration (A)





duration (B)





Subframe n+1





Subframe n





Partial overlap duration





Transient period





Timing difference�(up to approx. 30us)





20us





20us





20us





20us





Cell 2 (TAG2)





Cell 1 (TAG1)





(No transmission)





20us





duration (A)





duration (B)





Cell 1 (TAG1)





Subframe n+1





Subframe n





Partial overlap





Transient period





Timing difference�(up to approx. 30us)





20us





20us





20us





20us





Cell 2 (TAG2)





20us





(No transmission)








3GPP


