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1. Introduction
The new TRX switching time requirement [1] was proposed for two meetings, but some key issues are not clear both from system and concept. WF [6] was approved in the last meeting that the new TRX time should be studied further. This contribution provides our understanding and asked some questions which should be clarified before the study begins. 
2. Discussion
2.1 Necessity of the new requirement
First of all, we don’t think the general ON/OFF mask discussion needs to be re-opened. The concerns of the long transient period was already raised in [2] before the ON/OFF mask agreement. UE vendors had discussed extensively and tried the best effort to meet new NR demand. LS R4-1706940 was sent to RAN1 after a long online and offline discussion. In our understanding, that is already not a very easy requirement considering the different commercial UE implementation. The component placement and PCB routing can easily make the power supply not very clean and very sensitive to the quick and large current change, which makes the PLL seeing the noise and not stable. 10 us for sub-6GHz has been improved two times compared with LTE 20 us requirement. Considering the current 15 kHz SCS works well for 20 us LTE transient period, 30 kHz SCS can also works well for the 10 us ON/OFF time mask. The concerns may come out for 60 kHz. However, if hardware can’t achieve such a high performance, there should be some RAN1 solution to match the state of art of technology. Furthermore, WF on support of sub-carrier spacing [4] was approved that UE is optional to support 60 KHz SCS, then there should be some discussion on how to treat the optional SCS support in RF requirements.
In the reply LS from RAN4, there was a sentence that “For self-contained sub-frame operation, the transient period will be discussed further in RAN4 and RAN1 to discuss possible mitigation of transient period.” There could be a reason for reduce the transient period for the self-contained sub-frame operation according to the LS. However, there’re still many open issues for self-contained sub-frame operation in RAN1. And if there’re some new scenarios need to be discussed in RAN4, we need to align with RAN1 and define the requirements as self-contained specific like sTTI feature which is under discussion in LTE session now. The general ON/OFF mask requirement shouldn’t be changed because of some specific feature if there’s any new requirement proposed.
Observation 1: The general ON/OFF time mask discussion has been closed in the group. The motivation of the new TRX switching time is not clear.
2.2 Some questions on the TRx switching time concepts

The TRx switching time was proposed for two meetings, but there’re some aspects need to be clarified before the further study. There’re transient period requirements in the current TS 36.101 sub-6 GHz spec, two general scenarios are included. First is the general ON/OFF time mask and the single physical channel (PRACH, SRS), all of the transient periods requirements are similar with the following figure, the difference may be if the transient period should be in the wanted signal or outside. For the hardware performance, all of them are 20 us.
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Other scenarios are the boundary between the sub-frames or the different physical channels (PUCCH, PUSCH and SRS). The transient period includes two ON/OFF mask to take the ON/OFF-OFF/ON or power change in the boundary, i.e. 40 us is the requirement as the following figure.
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All of the above requirement has been tested based on the on power or off power, which is ok for the current requirement as the transient period requirement is reasonable for UE to implement.

However, for the new RX-TX time concept in [5], the TX begins before the Rx is totally switched off. The Tx power is assumed as -7 dBm when Rx is still working. First, we think -7 dBm Tx power degrades the Rx signal severely. If 50 dB is the isolation for DUP, then the Rx noise from Tx is -57 dBm which is 43 dB higher than the REFSENS, we don’t know how the -7 dBm power can be treated as a safe noise from Tx. Furthermore, there’s no justification from UE implementation that the Tx power is -7dBm when transceiver and PA is configured. And to our undersntanding, transceiver output power can be as high as 0 dBm for some high gain configuration. The -7 dBm Tx power should be justified from system and feasibility point of view. For the TX-RX time, the – 50dBm begins when Tx is not totally switched off, that also should be clarified. The current transmit off power requirement is -50 dBm which assumes Tx is totally switched off. We’re not sure at which time point -50 dBm can be achieved or which components can still work for the -50 dBm performance. It’s very vague for the TX-RX figure that Rx can be switched on and the time can be only ~6 us and ~3 us including both Tx off and Rx on. Our understanding is that Rx component can be damaged when Tx is not totally switched off. We would like to see some justification or measurement results if Tx can be switched off very quickly or if Rx components is safe when some of Tx components are working.
Observation 2: The new TRX time concept is very questionable for the detail such as Rx performance can be degraded when Tx is switched on earlier and if Tx can switch off quickly enough to a safe power in order not damaging Rx components.
2.3 UE feasibility

For the ON/OFF mask, we already provided technical analysis to show that 10 us is very challenge for sub-6GHz [7]. For mmWave, we provided very aggressive performance estimation but we didn’t consider the VCO performance [8]. When the VCO problem proposed in [9] and the power supply module is re-considered, we found that 5 us is very tough for mmWave because the power supply performance could be very near with sub-6GHz. Therefore, we don’t think there could be any improvement for the current agreement for ON/OFF mask and RAN4 needn’t to discuss this issue again when it’s closed.
Observation 3: The current agreement for ON/OFF mask is very challenge for commercial UE, RAN4 needn’t to reopen this discussion after it’s closed.
3. Conclusion
This contribution provides the understanding on the current TRX switching time discussion and have the following observations.
Observation 1: The general ON/OFF time mask discussion has been closed in the group. The motivation of the new TRX switching time is not clear.

Observation 2: The new TRX time concept is very questionable for the detail such as what’s the safe TX power when RX is still working and if Tx can switch off quickly enough to a safe power in order not damaging Rx components.

Observation 3: The current agreement for ON/OFF mask is very challenge for commercial UE, RAN4 needn’t to reopen this discussion after it’s closed.
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