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1. Introduction
In RAN4 #100 e-meeting, a WF on TDD repeater was approved, which shows some guidance for further TDD switching requirement.
In this contribution, we show our views on TDD switching related requirements.
2. Discussion
As analysed in [1], we list the candidate schematic diagram of TDD switching related requirements as below.
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Fig 1. Schematic diagram of D->U->D switching related requirements
Observation 1: fig 1 is suggested as the schematic diagram of TDD switching related requirements which comprises group delay, ramp down/up and D-U/U-D switching period.
The analysis of whether to explicitly define any part of TDD switching requirements are listed as below:
Group delay could be regarded as propagation delay which will determine the cell coverage. Gap period related concept in RAN1 spec is specified to guarantee cell coverage, e.g. GP or GT in preamble format. Therefore, if the group delay of repeater is too long, the GP/GT in current spec is not enough anymore, leading to additional DL-UL interference. Group delay is key metric to avoid additional interference and should be tested even though it was approved not to be defined explicitly.
Ramp down and ramp up period requirement is likely to transition period in BS/UE spec. however, even when ramp down/up period is not as fast as NR transition period, repeater could also work well as long as it completes all the operations in GP as shown in fig1. It’s better not to define any individual component of switching requirement but define integral switching test which guarantee repeater amplify in advance and terminate amplification after signal pass through repeater.
Proposal 1: it’s suggested not to define any individual component of switching requirements but define integral switching test which guarantee repeater amplify in advance and terminate amplification after signal pass through repeater.
One key issue about switching test is testing DL/UL separately or jointly. Testing DL or UL separately implies we have no idea of the relationship between DL and UL. However, switching requirements need to include the time relationship to ensure repeater could terminate its amplification in one direction before signal come to its input port from the other direction. From this point of view, we need to associate DL and UL test together instead of separate them.
Proposal 2: it is suggested to associate DL and UL test together to test time relationship to ensure repeater could terminate its amplification in one direction before signal come to its input port from the other direction.
For the testing, signal analyzer/spectrum analyzer is required to compare three part including independent DL signal, independent UL signal and output signal after repeater combing DL and UL signal together. Five test points are required that comprise the start time of DL, end time of DL, start time of UL, end time of UL and OFF point between DL and UL. For the first four points, we test rated maximum gain whereas for the last point we test zero/off gain.
Proposal 3: it is suggested to test five testing points to reflect repeater switching requirements including start time of DL, end time of DL, start time of UL, end time of UL and OFF point between DL and UL. For the first four points, we test rated maximum gain whereas for the last point we test zero/off gain.
For the zero/minimum gain naming, we prefer to use zero gain rather than minimum gain. Repeater will not always operate with rated gain. In some cases, repeater may reduce its gain to guarantee the output power is less than allowed maximum value. That means repeater may amplify with a gain range which include maximum and minimum gain. From this point of view, minimum gain concept is confusing.
Proposal 4: zero gain naming is much preferred without any confusing.
3. Conclusions
In this contribution, we discuss TDD switching related RF requirements with following observations and proposals:
Observation 1: fig 1 is suggested as the schematic diagram of TDD switching related requirements which comprises group delay, ramp down/up and D-U/U-D switching period.
Proposal 1: it’s suggested not to define any individual component of switching requirements but define integral switching test which guarantee repeater amplify in advance and terminate amplification after signal pass through repeater.
Proposal 2: it is suggested to associate DL and UL test together to test time relationship to ensure repeater could terminate its amplification in one direction before signal come to its input port from the other direction.
Proposal 3: it is suggested to test five testing points to reflect repeater switching requirements including start time of DL, end time of DL, start time of UL, end time of UL and OFF point between DL and UL. For the first four points, we test rated maximum gain whereas for the last point we test zero/off gain.
Proposal 4: zero gain naming is much preferred without any confusing.
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