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1. Introduction
In several ahead meetings, the transmit power ON/OFF time mask for UE have been discussed [1~5]. But no consensus was reached. This document gives further discussions on LTE UE transmit ON/OFF time mask.
2. The transient time of transmit power ramp down/up
In the last RAN4 meeting, we gave initial proposal on the transmit ON/OFF time mask in [2] The UE ramping up and down time were proposed to be accounted for in the Guard time period for TDD. But it was pointed out in [3] that there is the case where no guard time can be used for power ramping. An example is when two UEs are scheduled in consecutive single uplink subframes in which the ramping must occupy some time in the subframe. So the time mask should be reconsidered to take all the cases into consideration.

· Ramping time

In previous analysis, we propose to consider the ramping up time as 20us and ramping down time as 15us [1, 2] since ramping down is easier than ramping up. According to the current UTRA TDD specification and implementation we are sure these figures are realistic. In 25.102, the ramping time from -50dBm to Maximum power for 3 TDD technologies is in the range of 10-25us and the ramping down time is 9-25us within a power dynamic range from -50dBm to 23dBm. Figure 1 gives our measurement results based on UTRA TDD for reference. It can be seen from the figure that 10 us is enough for ramping up and ramping down in the range of -50dBm to 23dBm. So, we think the current proposed 20us and 15us is enough for LTE TDD UE power ramping. In order to avoid inter subframe interference and improve the system performance, the ramping time should not be too long. The only concern raised during offline discussion is that the LO settle down time（in the order of several hundred us） will impact the first OFDM symbol of the subframe. While for TDD, the LO can be switched on some time earlier before the ramping begins. The power leakage is negligible due to LO since at that time the ON/OFF switcher and power amplifier all remains OFF states. Also the switcher can give some isolation to some extent. The negligible impact due to LO can also be seen from figure 1. At the end of the ramping, the mean power for ON period is quite stable and can satisfy the tolerances requirements for UE MOP. 
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Figure 1 measurement results of UTRA TDD power ramping
· Ramping time location

As mentioned above if the two UEs are scheduled in consecutive uplink subframes, there is no guard time between subframes. The UE ramping must occupy part of the subframe. Here we proposed that for UE ramping up, the ramping up time is located partly inside the allocated subframe and partly in the former uplink subframe. The interference to the former subframe should be considered in this case. It means the power level for the first ramp should be limited below Po at the beginning of the subframe (Point A). The second ramping should be completed at the end of the CP. This will cause minimum interference for adjacent subframe and the allocated subframe. For UE ramping down, it is proposed to ramp completely out side the allocated subframe and to multiplex part of ramping up time for the next UE shown in figure 2. Also the ramping is divided into two steps and the power level should be below Po at the end of the first CP of the next UE (Point B). 
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Figure 2 illustration of UE ramping time location
· Power limit Po for the first ramp
The ramping power from adjacent UE will cause interference to the discussed UE and the demodulation of the desired signal will be affected. So the power limit of Po at point A and point B should be determined from BS receiving point of view and is proposed to be the same in this paper. 
Assuming the limiting case for SNR requirement is when BS receiving 64QAM signal. According to the previous studies, a SNR value of 17.5dB is required. The interference from adjacent UE ramping power should be 7dB lower than the noise to limit the impact on the BS reception. It means the interfering signal should be about 25dB lower than the desired signal. So, we think the power level at point A and point B in figure 2 should be 25dB lower than the ON power.

The 25dB power dynamic will occupy 5.2us (CP length). This is realizable as show in figure 1.
Based on the above discussions, the proposed illustrative mask is shown in figure3.
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Figure 3 Proposed time mask for TDD UE.
For the requirement for ON period, since it can be considered as normal transmit timeslot. The Maximum output power and power tolerance can be applied. 

3. Conclusion
This document further discussed the transmit ON/OFF time mask for UE. 
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