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1. Introduction
TDD switching requirement was discussed in last meeting and some high level guideline was approved. This contribution provides more consideration on the detail requirement.
2. Discussion
In WF [1], the followings are the status of last RAN4 meeting.
=======================================
TDD Switching requirement:
It was agreed that a TDD switching requirement is needed at least for on/off mask. The following was agreed in the GTW. It is also notes that discussion on detailed requirements should take place under the RF requirements agenda in future.

TDD Switching Requirement is needed, and detailed requirements will be further discussed under RF requirements agenda.
· At least On/Off mask requirements will be introduced, FFS whether other additional requirements needed or not
· FFS how to cover both UL and DL directions for repeater
· FFS both directions jointly tested or not if repeater support both DL and UL
=====================================
In the above agreement, on/off mask requirement was agreed to be introduced. However, after more analysis, the TDD switching timing accuracy requirement is not exactly the BS on/off mask requirement. The following is the meaning of BS on/off mask requirement. BS ON/OFF mask requirement is the requirement for BS transient period, i.e. the transient period time should be equal or shorter than the required time.
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Figure 1: BS transient period example

Table 1: Minimum requirement for the transmitter transient period for BS type 1-C and BS type 1-H
	Transition
	Transient period length (µs)

	OFF to ON
	10

	ON to OFF
	10



As in Figure 1 and Table 1 shows, the BS ON/OFF mask requirement is that the transient period should be in the range of below 10 us.
For TDD switching timing accuracy requirement, there could be two aspects to decide if the TDD switching can guarantee the performance. The first aspect is that the timing accuracy of the switch ON/OFF UL/DL hardware which needs a whole UL/DL switching ON/OFF accuracy requirement. The second aspect is that the extra transient time added to the BS transient time is not too long to make the GP or switching guard band too small. The requirement may be tested by some requirement designed specifically in purpose.
The CCSA TD-LTE repeater RF requirements include a TDD switch timing accuracy requirement which can be a reference for NR repeater requirement.
Figure 2 shows an example of the TD-LTE repeater TDD switch timing accuracy requirement.
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Figure 2: An example of the TD-LTE repeater TDD switch timing accuracy requirement
The TD-LTE repeater TDD switch timing accuracy requirement includes the following 5 requirements,
1) The DL OFF power level in receive period shall be ≤-85 dBm.
2) The UL OFF power level in transmit period shall be ≤-85 dBm.
3) The DL signal switch off time delay, UL signal switch on time advance, UL signal switch off time delay and DL signal switch on time advance shall ≥1us.
4) The switch internal shall ≥2us.
5) The DL/UL signal shall meet EVM requirement.
The test cases are designed that any of the TDD UL/DL configurations should be supported.
Whether the whole five requirements are reused by NR TDD repeater may need some discussion. For example, the 3) and 4) may not be easy to be understood. For 3), the purpose might be that the extra transient period from repeater alone shouldn’t be too large, but the defined requirement seemly doesn’t cover that purpose. For 4), it is easily to be met with any of the TDD UL/DL configuration for the first switch point if there’s no time delay from the signal source. For example, for the second switch point, as the TA_offset = 624 Ts = 20.3125 us. The repeater UL switch off time may be a little delay to BS UL switch off time to consider the time delay of the repeater transmitting but it’s not needed to wait the finish of BS transient period, therefore the 2us interval requirement in 4) may not be very necessary. So 1), 2), 5) can be considered as the reference for NR TDD repeater, and the time point to measure the off power and EVM may need some discussion to consider repeater’s delay/advance. For the test, it may be merged to output power, off power and EVM requirement.
Proposal: Consider some of the idea from CCSA TDD-LTE TDD switch timing accuracy requirement to define NR TDD switching timing accuracy requirement.
Observation: The test of TDD switch timing accuracy requirement may be merged to output power, off power and EVM requirement.
3. Conclusion
This contribution provides more thinking on the TDD switch timing accuracy requirement, CCSA requirement is provided for reference. We think some of the idea from CCSA may be considered for NR repeater.
[bookmark: _GoBack]Proposal: Consider some of the idea from CCSA TDD-LTE TDD switch timing accuracy requirement to define NR TDD switching timing accuracy requirement.
Observation: The test of TDD switch timing accuracy requirement may be merged to output power, off power and EVM requirement.
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