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1. Introduction
The transmit ON/OFF time mask for E-UTRA TDD BS has been discussed in previous meetings. This document will further discuss this issue and give a proposal of transmit ON/OFF time mask for E-UTRA TDD.
2. Discussion
2.1 Transmit OFF Power
The eNB transmit OFF power, as in UTRA, is required lower 6dB than the noise floor of interfered eNB. The eNB’s noise figure (NF) is assumed 5dB. Due to variable channel bandwidth in LTE, transmit OFF power is defined in terms of PSD in 1MHz, calculated as following:
[Transmit OFF power] < [Thermal noise] + [Noise Figure] – 6dB + [Minimum coupling loss (MCL)] + 10log[1MHz]


< -174 + 5 – 6 + MCL+60

< -115dBm/MHz + MCL

Considering the worst case is that eNBs are co-located, the minimum coupling loss(MCL) is assumed 30dB. The transmit OFF power is -85dBm/MHz.

2.2 Power ramp up
For E-UTRA TDD, there is no guard period between UL subframe and DL subframe[1].In general, in order to synchronize with eNB, the UE will adjust its transmit timing according to the propagation delay. It is suggested that UE transmit earlier to create a period for eNB switching from Rx to Tx and UE switching from Tx to Rx. This period is called additional timing advance in the following section. The additional timing advance is determined by switching time for eNB from Rx to Tx or for UE from Tx to Rx, which is longer. It is proposed that additional timing advance is 15us to create period for UE Tx/Rx switching[2]. Considering that the time of UTRA NB power ramping up is about 7us [3], the addition timing advance of 15us is enough for eNB power ramping up. It is assumed that eNB synchronization error is 3us, we propose the time period of eNB power ramping up is 15us -3us = 12us.
2.3 Power ramp down
There is GP after DwPTS[1]. The power ramping down of eNB can fall in the period. The minimum time period of GP is 1 symbol and UEs access the network with preamble format 4 of PRACH, which means that the minimum time period for eNB power ramping down is 1 symbol. According to [1],the start timing of eNB receives the PRACH is shown as figure 1.The blue line is the start timing of PRACH for UE transmitting and eNB receiving.T0 and T1 is the time period before the start timing of UpPTS.
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The earliest received PRACH of eNB is the closest UE in serving cell and the RTT is assumed 0us.Then the start timing received PRACH after the start timing of GP is 2192∙Ts – 448∙Ts – 15us = 1744∙Ts (56.77us) – 15us = 41.77us. In order to avoid interfering with other eNBs, it is better to transfer from transmit to receive as early as possible for eNB. Considering the realistic implementation, we propose the time period of eNB transmit power ramp down is 20us.
2.4 Time mask for LTE TDD BS
Integrating above discussion, we propose the transmit ON/OFF time mask for E-UTRA TDD BS as figure 2.
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Figure 2: Transmit ON/OFF template
3. Conclusion
The document discusses the issue of defining eNB transmit ON/OFF time mask for E-UTRA TDD and gives a proposal.
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