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Introduction
In previous meetings dynamic requirements for the UE and the BS have been discussed [1,2]. Since many of these requirements are interconnected it is difficult to study one issue at a time. In this contribution we start in one end of the problem and suggest a suitable way for brining the work on dynamic requirements forward.
UE power changes and power accuracy
Since the UE is not able to momentarily change output power, e.g. when turning on to transmit in a subframe or when responding to a power control command, some time has to be allowed for the transient period. In figure 1 we have outlined the output power of two UEs that are scheduled in two adjacent subframes.
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Figure 1 Ramp-up and down for two users scheduled in adjacent suframes

One issue to determine is where the ramp should be located in time. Should the ramp be located inside or outside of the subframe of a user. If the ramp for a user is located entirely outside the subframe N (red curve in figure 1) the data sent is not affected by the ramp which is a good thing. On the other hand the UE will create the interference in the adjacent subframe N+1. This does not affect the user directly, but since the ramp of the user in subframe N+1 is also located outside the subframe the transmission of user N+1 will interfere in the last SC-OFDM symbol of user N.
If the ramp is located inside the subframe (blue curve in figure 1) the first and last OFDM symbol of a user’s transmission will be affected by the ramp since some energy is lost in the SC-OFDM symbol due to the ramp. However the adjacent users will not create any interference. Finally half of the ramp can be located inside and the other half outside the subframe (black curve in figure 1).

It is difficult to determine what the best trade-off between interference and lost energy. To determine that would require link simulations that take into account coding and other effects caused by the ramp. To be able to do that also requires some reasonable model of the UE ramping behavior. At this point in time we have not been able to study this issue extensively.

Even so there are some general observations to be made: If we make some quick calculations of the useful energy we see that the ramp does not cause a large loss to the useful energy in the subframe. However the interference from the adjacent symbol may be reasonably large. For example if the ramp results in interference energy equivalent to half the energy of an SC-OFDM the total interference energy is one SC-OFDM symbol worth of interference. For users with high SNR this is quite substantial. From this we can understand that the interference should be brought down to a relatively low level outside the subframe.
In UTRA FDD the half inside and half outside approach has been selected. For UTRA TDD the ramps are located outside the TTI. In TDD it is possible to use some of the guard time to create a small guard between the uplink transmissions. This possibility is not available for FDD where the uplink slots are scheduled next to each other. We see no reason to make a difference between the location of the ramps for TDD and FDD. If the locations of the ramps are placed so that the impact is minimal in FDD the same should be possible in TDD as well. In TDD users may also be scheduled next to each other in the uplink.
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Figure 2 Schematic description of a UE power mask. The grey areas are restricted.
From the reasoning above we can understand that the power should be reduced quite a lot at the edge of the subframe. In figure 2 we outline such a mask. When the UE turns on there is a period before the start of the subframe where the output power should be low to not cause interference, but this step may be needed for tuning local oscillators etc. During this period the output power should be so low that it does not cause noticeable interference to the previous subframe. We expect this power to be on the order of 20-30 dB, although the exact number is FFS. Inside the subframe there is a certain time allowed to reach the target on power and reach the required accuracy. Then the output power should be kept within the output power tolerance. When the UE turns off the same principles apply.

If the UE is able to change power from on to a level to 20-30 dB below the output power it seems reasonable to assume that the UE can respond to power control commands in the same time. Thus we think that that power control commands should be completed within the same timeframe.
Ramping for PRACH and SRS

For PRACH it is possible that the PRACH signal is sent adjacent to other uplink transmissions from other users. Thus the same behavior can be used for both data and PRACH. For SRS there may also be data from other users located adjacent in time. Thus the same behavior should be the same in this case also.
Switch times
For TDD there is an additional issue when switching from Tx to Rx or vice versa. Since some extra time may be needed to ensure that the receiver is off before turning the transmitter on the switch times need to be defined. It is not certain that the ramp times are the same as the switch times.

The relations between the various timing requirements are discussed in [3].
Shape of the BS mask

For the BS the situation is slightly different. An FDD base station is always transmitting and thus there is no need to define ramps for FDD. For TDD however there is a need to define switch times and ramping profiles.

The situation for a TDD base station is slightly different than for the UE. By using the guard period properly it is possible to ensure that no interference is generated even though ramps are placed outside the subframe. In figure 3 we have outlined the shape of the BS mask.
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Figure 3 Schematic description of a BS power mask. The grey areas are restricted.
The first OFDM symbol of a subframe contains control data needed for decoding the rest of the subframe. Thus it seems reasonable to not ramp in the first OFDM symbol to protect the data in that OFDM symbol. The last OFDM symbol does not contain such important data, but from a symmetry point of view we suggest that the ramp is done outside for the last symbol as well.
Spurious emissions in the transient periods
The transients can cause extra spurious emissions and how the spurious requirements apply within the transient periods need to be studied.
Summary
In this contribution we have discussed some aspects of the ON-OFF masks for both the UE and the BS. From these discussions we see that the masks for TDD and FDD should be aligned. The UE should reduce the output power significantly at the subframe borders. However the BS should keep nominal power within the entire subframe.
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