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1.	Introduction
The revised study item on New Radio Access Technology was approved at TSG RAN#72 [1]. One of the topics that were discussed in last RAN4 NR AH was the NR TDD BS ON-OFF Switching time budget [2-5], but no conclusion was reached.
This contribution provides considerations and proposals on NR TDD BS ON-OFF switching time budget to progress the work on this topic in RAN4.

2.	Discussion
[bookmark: _Toc336211415]For E-UTRA TDD BS, the transmitter OFF power spectral density is specified to be less than -85dBm/MHz, and the transmitter transient period is specified to be less than 17μs [6]. For E-UTRA TDD UE, the transmit OFF power is specified to be less than -50dBm, and the transmitter transient period is specified to be less than 20μs [7].
As already discussed in other contributions [2-5], for NR operating at higher frequencies, increased subcarrier spacing in comparison with E-UTRA will be needed in accordance with the increased channel bandwidth. And increased subcarrier spacing will lead to shorter symbol and slot duration, which in turn will lead to a need for reduced guard period between UL and DL to keep the overhead to an acceptable level, especially for services with low latency where UL and DL switching would be frequent. The reduced guard period will then lead to a need for reduced ON-OFF switching time budget. Moreover, shorter ON-OFF switching time would also be beneficial from energy efficiency perspective for NR. Therefore, shorter NR ON-OFF switching time compared to that of E-UTRA would be desirable.
From technical feasibility perspective, it has also been discussed [2-5] that the achievable ON-OFF switching time depends on certain factors including control loops for the PA, transient times for the antenna switch and PA characteristics; with the last one being the most dominant factor with the state-of-the-art technologies. And PA performances continue to improve with technical advancements in the field, hence shorter NR ON-OFF switching time compared to that of E-UTRA would be achievable.
From the above discussion, shorter NR ON-OFF switching time compared to that of E-UTRA would be both desirable and achievable. On the other hand, other factors should also be considered together when deciding the suitable NR TDD BS ON-OFF switching time:
· State-of-the-art PA characteristics, for instance, on the trade-off between ON-OFF switching time versus OFF power level and power efficiency.
· NR TDD UE ON-OFF switching time, as the required guard period will depend on both BS and UE ON-OFF switching time.
· Potential improvements on NR TDD BS synchronization and UL timing advance accuracies, both of which constitute to the required guard period.
· Cell coverage requirements at different operating frequency ranges, as propagation times between BS and UE also constitute to the required guard period.

3.	Conclusion and proposals
This contribution has provided considerations and proposals on NR TDD BS ON-OFF switching time budget to progress the work on this topic in RAN4.
It is proposed to consider the following factors together when deciding the suitable NR TDD BS ON-OFF switching time.
· State-of-the-art PA characteristics, for instance, on the trade-off between ON-OFF switching time versus OFF power level and power efficiency.
· NR TDD UE ON-OFF switching time, as the required guard period will depend on both BS and UE ON-OFF switching time.
· Potential improvements on NR TDD BS synchronization and UL timing advance accuracies, both of which constitute to the required guard period.
· Cell coverage requirements at different operating frequency ranges, as propagation times between BS and UE also constitute to the required guard period.
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