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1. Introduction
In RAN4 #101 e-meeting, a WF on TDD repeater was approved that reuse the same transition period as BS spec to help do testing. 
In this contribution, we show our views on TDD switching related requirements.
2. Discussion
2.1 EVM requirements
For transient period conformance testing, mean power spectral density is tested during the period after the end of one ON period + transient period to start of next transmitter ON period – transient period. If mean power spectral density meet sthe OFF requirements, it is assumed such BS pass transient period testing. 
For repeater spec, as long as repeater turn off its amplification before the end of one ON period + transient period, it could pass the testing. However, if repeater turn off its amplification before the end of ON period when it is supposed to amplify, repeater could also pass the transient period testing but it should not. To avoid such issue, we should perform some extra testing. Two options are listed as below:
1) Test output power during the whole ON state to ensue repeater doesn’t terminate amplification before the end
2) Test output power and EVM during the whole ON state to avoid the clipping degrade EVM performance.
From our point of view, option 2 is preferred and EVM should be tested during the whole ON state because in some case if repeater terminate amplification just at the end of ON period or very near to it, wanted signal may be clipped and degrade EVM requirements, therefore we have following proposal:
Proposal 1: output power and EVM should be tested during the whole ON state to ensure repeater doesn’t terminate amplification before the end of ON period. 
2.2 OFF requirement
Current transient period makes sure repeater terminate any amplification after the end of ON state + transient period. Therefore we should reuse the same OFF requirement during such period. For UL, repeater could be regarded as UE in OFF state, so the same value as UE spec is suggested. About the co-located scenario, to guarantee the interference to other victim node (gNB or other repeater) is acceptable, it’s better to apply co-located spurious emissions for co-located scenario, which is relatively more stringent compared with OFF requirements.
Proposal 2: power levels for OFF state is suggested as below:
· -85dBm/MHz per antenna connector for FR1 DL
· -50dBm/MHz per channel bandwidth for FR1 UL
· applying co-located spurious emission for co-located scenario if defined in repeater spec.
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Fig 1 timeline for TDD switching
Above fig show the timeline for input reference signal at repeater’s input port and for testing signal at repeater’s output port. And OFF requirements should be tested during testing period in above fig for transient period.
Proposal 3: OFF power should be tested during testing period start from the end of ON period + transition period to the start of next ON period – transition period for repeater’s transient period testing as shown in above fig 1.
2.3 Group delay
If repeater is deployed where the target receiver could receiver both the signal directly from transmitter or through repeater, group delay should be less than CP to avoid ISI interference. However, current state of technology could not support group delay less than CP and above scenario should be avoided by planning deployment. 
Group delay could be regarded as one part of propagation delay. If the group delay of repeater is too long, the total propagation time could be enlarged and maybe larger than current specified GP in current spec, leading to additional DL-UL interference. Following analysis shows if group delay is relatively larger, cell coverage should be shrunk if we still want to avoid UL-DL interference.
The Total coverage range from donor gNB to UE through repeater=(TGUARD- TAoffset) * c (light speed), among which TGUARD is the total allocated GP and is regarded as 1 symbol in following analysis and TAoffset= NTAoffset * Tc.
Table 1: total coverage range from donor gNB to UE to avoid U-D interference
	
	Group delay

	Frequency range
	0us
	10us
	20us

	FR1 assuming 30kHz SCS
	6810m
	3810m
	810m

	FR2 assuming 120kHz SCS
	3375m
	375m
	No coverage


Based on above analysis, we should regulate group delay requirements to avoid U->D interference.
Observation 1: we should regulate group delay requirements to avoid U->D interference.
In addition to, as shown in fig 1, when we test transient period, we should know the accurate time for ON period at output port of repeater, which is related to input signal timeline and group delay. so, we have to know the detailed group delay to help perform switching testing. 
According to our survey, current art of technology could achieve 5-10us group delay. And according to above analysis in table 1, such requirement could avoid extra UL-DL interference. So we suggest to define group delay requirement in core part with 5~10us limit or at least test group delay requirements based on vendor’s declaration.
Proposal 4: define [5-10]us group delay requirements or at least test group delay requirements based on vendor’s declaration.
3. Conclusions
In this contribution, we discuss TDD switching related RF requirements with following observations and proposals:
Proposal 1: output power and EVM should be tested during the whole ON state to ensure repeater doesn’t terminate amplification before the end of ON period.
Proposal 2: power levels for OFF state is suggested as below:
· -85dBm/MHz per antenna connector for FR1 DL
· -50dBm/MHz per channel bandwidth for FR1 UL
· applying co-located spurious emission for co-located scenario if defined in repeater spec.
Proposal 3: OFF power should be tested during testing period start from the end of ON period + transition period to the start of next ON period – transition period for repeater’s transient period testing as shown in above fig 1.
Observation 1: we should regulate group delay requirements to avoid U->D interference.
Proposal 4: define [5-10]us group delay requirements or at least test group delay requirements based on vendor’s declaration.
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