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Introduction
During RAN4#100-e, a WF was agreed on repeater TDD aspects. A couple of issues were left open; one being the UL-DL and DL-UL switching times and the second being whether and how to define rated and minimum gain values.
DL-UL and UL-DL switching time
A list of 5 potential factors for consideration for each direction were identified, which may or may not be considered to be part of the switching time:

1. Group delay between DL Rx port and DL Tx port
1. DL Tx power ramp down
1. D-U switching period
1. UL Tx Power ramp up
1. Group delay between UL Rx port and DL Tx port

It has already been agreed that a group delay requirement will not be created for repeaters. A reason for this is that there may be scenarios in which the two sections of the repeater are some distance apart and also in which part of the repeater is not likely to cause interference to other cells, and these scenarios should not be prevented.
To avoid imposing a group delay on a receiver implementation, in our view the TDD switching requirement should be split into 4 parts:
· Downlink transmitter ramp-up at the DL transmitter
· Downlink transmitter ramp-down at the DL transmitter
· Uplink transmitter ramp-up at the UL transmitter
· Uplink transmitter ramp-down at the UL transmitter

Proposal 1: Specify switching requirements separately at each end of the repeater

With this in mind, components 1 and 5 should not be part of the switching delay requirement. It is obvious that 2 and 4 will be part of the requirement. It is not entirely apparent what is meant with component 3, but assuming that the sections of the repeater are treated separately it is likely not to be needed.
With the expectation that PA technologies for a repeater are likely to have similar ramping times as for a BS or UE, we propose that the transition times are aligned to the BS transition times for the DL and UE times for the UL.
Proposal 2: For FR1 DL, DL-UL and UL-DL transition times are 10us
Proposal 3: For FR2 DL, DL-UL and UL-DL transition times are 3us
Proposal 4: For FR1 UL, DL-UL and UL-DL transition times are 10us
Proposal 5: For FR2 UL, DL-UL and UL-DL transition times are 5us

Definition of gain/power levels
The BS and UE transition times are based upon the definition of ON/OFF power level requirements. In the case of repeaters, a proposal was made to base the ON/OFF mask on gain, as below:

Introduce the following definitions if they will be used in the switching requirement definition/diagram:
	•	Rated gain: forward gain for either UL or DL based on the installed gain setting
•	Zero/Minimum gain: forward gain for either UL or DL in the OFF state

Since any measurement will need to be based on power, an alternative is to base the definition on power levels. Regardless of the gain, the repeater will have a rated maximum output power based on the capability of the PA. If the input signal level exceeds the level with which the repeater gain can be achieved, then ALC/AGC will keep the power to the maximum level.
During OFF periods, regardless of the input signal levels if the repeater keeps to the OFF power level defined for the BS or UE then it should not cause an impact to the network.
Proposal 6: Base the switching requirement on rated ON/OFF power (achieved with an input signal at maximum level)
Proposal 7: For FR1 DL, the OFF power shall be -85dBm / MHz per connector
Proposal 8: For FR2 DL, the OFF power shall be -36 dBm / MHz TRP
Proposal 9: For FR1 UL, the OFF power shall be -50dBm / (REF_SCS*(12*NRB+1)/1000) per connector
Proposal 10: For FR2 UL, the OFF power shall be as follows (TRP):

	Channel bandwidth / Transmit OFF power (dBm) / measurement bandwidth
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Conclusion
Proposal 1: Specify switching requirements separately at each end of the repeater
Proposal 2: For FR1 DL, DL-UL and UL-DL transition times are 10us
Proposal 3: For FR2 DL, DL-UL and UL-DL transition times are 3us
Proposal 4: For FR1 UL, DL-UL and UL-DL transition times are 10us
Proposal 5: For FR2 UL, DL-UL and UL-DL transition times are 5us
Proposal 6: Base the switching requirement on rated ON/OFF power (achieved with an inpu signal at maximum level)
Proposal 7: For FR1 DL, the OFF power shall be -85dBm / MHz per connector
Proposal 8: For FR2 DL, the OFF power shall be -36 dBm / MHz TRP
Proposal 9: For FR1 UL, the OFF power shall be -50dBm / (REF_SCS*(12*NRB+1)/1000) per connector
Proposal 10: For FR2 UL, the OFF power shall be as follows (TRP):

	Channel bandwidth / Transmit OFF power (dBm) / measurement bandwidth

	REF_SCS*(12*NRB+1)/1000
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