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Introduction.
This contribution discusses the repeater switching requirements and provides our proposal on it.
Discussion
In the previous RAN4#101-e meeting, repeater switching requirements were intensively discussed and RAN4 agreed a WF in [1].  Way Forward on switching requirement definition is shown below.
· Do not introduce an explicit switching requirement, only introduce DL-UL and UL-DL transition requirements (power or gain transition)
· switching requirement will be checked based on these requirements. if needed, a section explaining how switching works based on the transition requirements can be introduced in specs(e.g. a diagram with the switching timing)
· Requirements to be defined based on output power (on/off)
· Power level options for off power:
· 1. power levels as proposed in R4-2118238 (-85dBm/MHz per for FR1 DL, -36dBm/MHz TRP for FR2 DL, [-50]dBm/actual transmission bandwidth for UL)
· the input power level will to be further discussed(e.g. no input signal or a certain power level as input)
· 2. other options are not precluded ( e.g. -85dBm/MHz when repeater is co-located with another node, higher power for other cases)
· input power level to be further discussed in this case also
· Input power level for maximum output power to be declared
· Do not introduce any gain state definition
· UL/DL switching test can be further discussed in conformance testing:
· testing can be done by using the transition requirements 
· declaration will be allowed for “special implementation” that require a large propagation delay through the repeater
· FFS under which conditions this declaration is allowed (e.g. repeater not causing interference in the system, etc)
· [Timing reference for the test should be the repeater input port]
· FFS how to configure the input signal power (e.g. on/off pattern at the repeater input and relationship with the UL/DL configuration) to ensure repeater switches at the right time
Discussion points in the core discussion phase still remain on 
· off power level options
· input power level for off power
On off power level options, we are fine with the ones proposed in [2], -85dBm/MHz per for FR1 DL, -36dBm/MHz TRP for FR2 DL, -50 dBm/actual transmission bandwidth for FR1 UL. For FR2 UL, we propose -35 dBm/actual transmission bandwidth. It is a safer option. The values are derived from the BS/UE transmitter OFF power limits. 
Proposal 1: To agree off power limits same as BS/UE off power limits.
On input power level for off power, we propose “no input signal”. For BS/UE transmitter off power requirements, no input signal is defined. We do not see any reason to define it for repeater.
Proposal 2: To agree “no input signal” for off power requirement condition.
UL/DL switching test issues can be further discussed in conformance phase.
Way Forward on definition of transition times is shown below.
· Power ramp-up/down basic transition times are agreed as follows:
· For FR1 DL, DL-UL and UL-DL transition times are 10us
· For FR2 DL, DL-UL and UL-DL transition times are 3us
· For FR1 UL, DL-UL and UL-DL transition times are 10us
· For FR2 UL, DL-UL and UL-DL transition times are [3] us
· The reference point is the repeater input port 
· FFS whether an additional margin is needed on top of the basic transition times to account for non-zero group delay (The end requirement would be a specification capturing the number above+margin as a single number in each case)
· These requirements and timing definition will not be applied for the “special implementation” 
Although RAN4 agreed above in the previous meeting, we have concern on the above definition. What is the difference between DL-UL and UL-DL transition for DL and that for UL?  For FR2, DL requirement and UL requirements may have different value. But it is not clear what transition times for DL or UL means.
For the reference point, we do not think repeater input port is not appropriate. For the conformance to the requirement shall be checked by the output power, setting the reference point at the repeater input does not make sense. For DL transmission period, BS-side connector/RIB should be the repeater input port. For UL transmission period, UE-side connector/RIB should be the repeater input port. But for transient period, how the repeater input port can be defined?
Instead of the DL-UL, UL-DL transition times for DL and UL, we propose to adopt the transmitter transient period for BS-side connector/RIB and UE-side connector/RIB. This will solve the issues on the current power ramp-up/down transition time definition, reference point. If it is adopted it is clear we do not need to consider the additional margin to the account for non-zero group delay.
Proposal 3: To adopt transmitter transient period requirement for BS-side connector/RIB and UE-side connector/RIB, instead of DL-UL and UL-DL transient requirement.
Conclusion
We have discussed the repeater switching requirements and made following proposals
Proposal 1: To agree off power limits same as BS/UE off power limits.
Proposal 2: To agree “no input signal” for off power requirement condition.
Proposal 3: To adopt transmitter transient period requirement for BS-side connector/RIB and UE-side connector/RIB, instead of DL-UL and UL-DL transient requirement.
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