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1 Introduction
In the last meeting the way forward on TX off power [1] was approved. It listed 2 options for specifying Tx OFF power

1. to treat TX OFF level as a co-location requirement 

a. Potentially an additional requirement related to inter BS (same geographical area) requirement may also be added
2. to treat TX OFF level as a TRP emissions requirement

The WF also encouraged contributions of Tx transients

This paper discusses the issues surrounding Tx OFF power, and gives our views.
2 Discussion

2.1 Tx OFF level
2.1.1 Existing requirement

In [2] the derivation of the existing conducted Tx OFF levels was investigated. It was found that it was derived using the 30dB co-location assumption.

For UTRA TDD (specification is -82dBm for 1,28Mcps option)
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And for E-UTRA (specified as -85dBm/MHz)
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This shows the existing requirement is based on the collocation coupling assumption.
Observation 1: The existing Tx OFF requirement is based on co-location scenario.

2.1.2 OTA requirement
The TX off level is the residual noise of the transmitter(s) when they are turned off. As such the noise is not beam formed in any controlled manner, and will likely form a radiation pattern which is like the element pattern of the array elements or sub arrays.
Currently there are no declarations or mechanisms to estimate the transmitter element pattern – hence it would be very difficult to translate the conducted power level to an EIRP power level. The most suitable metric therefore for characterizing the Tx off power level is TRP.

It has been demonstrated on a number of occasions however that using the OTA ranges being considered for AAS, it is not possible to measure TRP levels this low. In [3] it was reported that values below -60dBm/100kHz could not be measured as EIRP, levels of -85dBm/MHz TRP are 35dB lower than this and hence it is very unlikely they can be measured as a TRP.
Observation 2: The TX OFF levels cannot be measured as TRP as the level is too low.

It is for similar reasons the co-location spurious emissions requirements were considered a special case and the co-location proximity methodology introduced to the OTA requirements for co-location. 

2.1.3 Co-existence (same geographical area)

The Tx OFF level can also be considered to interfere with other BS in the same geographical area. However the conducted level at the antenna connector derived when looking at co-existence scenarios is much higher than that derived from co-existence an hence for the conducted requirement does not need any additional requirement.
However if the co-existence requirement is specified as a proximity requirement, the TX off level in the far field is not checked.

As the scenarios to investigate interference with other BS in the same geographical area include antenna gain assumptions, these can be de-embedded and an EIRP value obtained. This matches the scenarios and also avoids dome of the issue with measuring TRP at low power levels.

The TX OFF EIRP level for the BS – BS co-existence requirement is -35dBm, this is easily within the capability of an OTA range to measure.

Also as the co-existence requirement is equivalent to -85dBm in the direction of the co-location reference antenna, it seems extremely unlikely (impossible) that the difference in antenna gain between the co-location direction and the reference direction is >50dB. Especially as the gain pattern in question is the element pattern, which we assume to have only 8dBi gain.
Observation 3: The difference between the co-location requirement and the co-existence requirement is so large only the co-location requirement is needed.

One other advantage of deriving a EIRP limit to be considered is that it is more suitable to characterize the ON/OFF transient time.

2.2 Transient Period
The existing transient period requirement for E-UTRA is as follows:

The transmitter transient period is the time period during which the transmitter is changing from the OFF period to the ON period or vice versa. The transmitter transient period is illustrated in Figure 6.4.2-1.
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Figure 6.4.2-1 Illustration of the relations of transmitter ON period, transmitter OFF period and transmitter transient period.

6.4.2.1
Minimum requirements

The transmitter transient period shall be shorter than the values listed in Table 6.4.2.1-1.

Table 6.4.2.1-1 Minimum requirements for the transmitter transient period

	Transition
	Transient period length [us]

	OFF to ON
	17

	ON to OFF
	17


It is interesting that although the figure shows the TX ON power, it is only informative. The requirement is that the power level must be below the TX OFF level with a transient period of 17us. However the transmitter ON period is not defined by the RF power but by signaling ( DL sub frame length).

It is therefore not necessary to measure the power profile of the radiated power, only to ensure that TX OFF level is met 17us before and after the DL sub frame. The requirement is not so much the transient period but ensures that the OFF level is reached in time.
Whilst it seems reasonable to expect that the expected output power has been reached in a timely fashion, this is not part of the core requirement it seems. 
Observation 4: E-UTRA TDD transient period can be specified using the co-location proximity solution.

The UTRA TDD power vs. time is specified slightly differently.
6.5.2.1.2
1,28 Mcps TDD Option

The transmit power level versus time should meet the mask specified in figure6.1A.
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Figure 6.1A: Transmit ON/OFF template
In this case the requirement is that the mask is met, this includes the average ON power. As OTA ON power is characterized as either EIRP or TRP, then to meet the mask the requirement really should be measured as one of these parameters in the far field. Clearly as a transient is required EIRP is the obvious choice.

It would be a shame if we had a different methodology for UTRA TDD than for E-UTRA, also if the co-location proximity solution could be used for the TX ON/OFF transient as well as the OFF level then it would greatly simplify measurement.

It seems that although the UTRA TDD requirement currently also includes the TX on, it could be modified so it is the same as the E-UTRA requirement, and in such as case the co-location proximity method could be used for this also.
Observation 5: The method for E-UTRA TDD transient period could easily be adapted for UTRA TDD.
3 Summary
The following observations have been highlighted in the paper:
Observation 1: The existing Tx OFF requirement is based on co-location scenario.

Observation 2: The TX OFF levels cannot be measured as TRP as the level is too low.

Observation 3: The difference between the co-location requirement and the co-existence requirement is so large only the co-location requirement is needed.

Observation 4: E-UTRA TDD transient period can be specified using the co-location proximity solution.

Observation 5: The method for E-UTRA TDD transient period could easily be adapted for UTRA TDD.
Observations 1 and 2 conclude that the TX OFF level requirement should be a co-location requirement and based on the proximity method in the same way as the other co-location requirements. Observation 3 shows there is no need for an additional far field Tx OFF level for co-existence (same geographical area) as the co-location requirement is sufficient.

Observation 4 and 5 indicate that the co-location proximity method can be used to specify the transient period requirements as the only requirement is that TX OFF level is reached in a certain time. There is no need to accurately measure the wanted TX ON signal power.
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