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1
Background
In the current MSR specification [1], the section 6.4, transmit ON/OFF power, is empty. This document discusses this issue and gives the text proposal based on 1.28Mcps UTRA TDD time mask and LTE time mask.
2
Discussion

2.1

Scenarios of TDD MSR base station
There may be three scenarios for TDD MSR base station, as described section 5.3.1 in [1]. They are listed in figure 1 and this section gives an analysis of this. 
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Figure 1. Scenarios for TDD MSR base station

Firstly, the start of transmit ON power of UTRA TDD and LTE TDD should be at same timing point, i.e.:

Scenario 1: The start of timeslot 6 of 1.28Mcps UTRA TDD and start of timeslot 0 (sub-frame 0) of LTE TDD;

Scenario 2: The start of timeslot 4 of 1.28Mcps UTRA TDD and start of timeslot 8 (sub-frame 4) of LTE TDD;
Scenario 3: The start of timeslot 3 of 1.28Mcps UTRA TDD and start of timeslot 6 (sub-frame 3) of LTE TDD;

Secondly, defining the end of transmit ON power:
Scenario 1: The length of transmit ON period is 2 timeslots plus DwPTS for 1.28Mcps UTRA TDD. It is 2*864Tc + 96Tc = 1.425ms (Tc = 0.78125us). The DwPTS of LTE TDD can have three symbols only. So the end of transmit ON period is the end of DwPTS of 1.28Mcps UTRA TDD;
Scenario 2: The length of transmit ON period is 4 timeslots plus DwPTS for 1.28Mcps UTRA TDD. It is 4*864Tc + 96Tc = 2.775ms. The DwPTS of LTE TDD can have 10 symbols or 11symbols.
If the DwPTS of LTE TDD has 10 symbols, the length of transmit ON period of LTE TDD is 2.7146ms. The end of transmit ON period is the end of DwPTS of 1.28Mcps UTRA TDD.
If the DwPTS of LTE TDD has 11 symbols, the length of transmit ON period of LTE TDD is 2.7859ms. The end of transmit ON period is the end of DwPTS of LTE.
Scenario 3: The end of transmit ON period is as scenario 1.
2.2

Time mask in current specifications
2.2.1

Time mask of 1.28Mcps UTRA TDD
The time mask of 1.28Mcps UTRA TDD is defined in [2]. It is as figure 2.
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Figure 2. The time mask of 1.28Mcps UTRA TDD
The time period of power ramp up is 8Tc = 6.25us.
The time period of power ramp down is 85Tc + 3Tc = 66.40625us + 2.34375us.
The requirement of transmit OFF power shall be less than -82 dBm. 
2.2.2

Time mask of LTE TDD

The time mask of LTE TDD is defined in [3]. It is as figure 3.
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Figure 3. The time mask of LTE TDD
The transmitter transient periods are 17us.
The transmitter OFF power spectral density shall be less than -85dBm/MHz.
2.3

Time mask for MSR
2.3.1

Transmitter OFF power
The transmit OFF power of UTRA TDD is RRC filtered mean power. It is 0.246dB lower than mean power. After converting to mean power spectral density, the transmit OFF power of 1.28Mcps UTRA TDD is -82dBm + 0.246dB – 10log(1.28) = -82.826dBm/MHz.
It is proposed that the MSR transmit OFF power adopts stricter requirement, i.e. -85dBm/MHz.
2.3.2

Power ramp up period
Considering the requirements of 1.28Mcps UTRA TDD and LTE TDD, it is proposed that the power ramp up period of MSR composed with two periods, setout ON power period and power ramp up period. Setout ON power period is from 17us to 6.25us before the start of power ON period, and the setout ON power level limit is -83dBm/MHz (less than OFF power of UTRA TDD). Power ramp up period is from 6.25us to 0us before the start of power ON period.
2.3.3

Power ramp down period
Considering the requirements of 1.28Mcps UTRA TDD and LTE TDD, it is proposed that start of power ramp down period is the later end of power ON of 1.28Mcps UTRA TDD or LTE TDD. The length of power ramp down period of MSR adopts stricter requirement, i.e. 17us.

2.3.4

Time mask of MSR
Suming up above discussion, the time mask of MSR is drawn as figure 4.
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Figure 4. The proposed time mask of MSR
The Text Proposal of transmit ON/OFF power for MSR is presented in section 3.

3
Text Proposal

============================== Start of Text Proposal ===========================

6.4
Transmit ON/OFF power


6.4.1

Transmitter OFF power

The transmit OFF power of UTRA TDD is RRC filtered mean power. It is 0.246dB lower than the mean power. After converting to mean power spectral density, the transmit OFF power of 1.28Mcps UTRA TDD is -82dBm + 0.246dB – 10log(1.28) = -82.826dBm/MHz. The transmitter OFF power of LTE TDD is less than -85dBm/MHz.Combining requirements of UTRA and LTE. The MSR transmit OFF power adopts stricter requirement.
The transmitter OFF power spectral density shall be less than -85dBm/MHz.

6.4.2
Transmitter transient period
Considering the requirements of 1.28Mcps UTRA TDD(6.25us) and LTE TDD(17us), the power ramp up period of MSR is composed with two periods, setout ON power period and power ramp up period. Setout ON power period is from 17us to 6.25us before the start of power ON period, and the setout ON power level shall be less than -83dBm/MHz. Power ramp up period is from 6.25us to 0us before the start of power ON period.

The start of power ramp down period of MSR is the later end time of power ON period of 1.28Mcps UTRA TDD or LTE TDD. The length of power ramp down period of UTRA TDD is 66.40625us + 2.34375us, that of LTE TDD is 17us. The length of power ramp down period of MSR adopts stricter requirement, i.e. 17us.

The time mask of MSR is drawn as figure 6.4.2.1.
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Figure 6.4.2.1. The time mask of MSR
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