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1. Introduction
In the WF [1], it was agreed to wait until the repeater class definition is finalized to define the DL and UL FR1 output power. In this contribution, we provide our insights on the WF items, and provide further information on conducted power related requirements.
1. Discussion
It is meaningful to have class-based power limits for NR repeaters. In BS and IAB specifications, classes are defined based on the deployment scenarios, and power limits are declared accordingly. Similarly, repeater deployments should also be considered to decide appropriate power limits. For example, to provide indoor coverage two distant units (outdoor and indoor units) are needed. These two units are likely to have different power classes; the outdoor unit can have a higher power upper limit compared to the indoor unit, which serves end users very nearby. Another example could be to provide coverage for rural areas using repeaters operate in FR1, where it requires high enough power level to transmit specially in the backhaul link (given that the access link distance is much smaller compared to the backhaul link distance).
Simply allowing to declare the upper power limits, similar to EUTRA FDD repeaters, may not be suitable for some use cases (as explained above). However, if classes are imposed to repeaters, then allowing to declare the power limits would impose a threshold (via the belonging class) so that there cannot be any unacceptably large power levels. In addition, for TDD repeater the interference issues must be carefully handled, as power control is only possible via UE power control mechanism. Thus, allowing to transmit with high power levels would make it difficult to manage the interference. 
[bookmark: _Ref71487090][bookmark: _Ref71487103]Observation 1: For NR repeaters, the deployment scenarios must be considered to define the upper power limits. There are specific deployment scenarios of NR repeaters where having only one power class would not be acceptable. 
[bookmark: _Ref71487125]Based on this, in the WF [2] LA class has been accepted for both DL (access) and UL (backhaul) for FR1 as a starting point.  In case of LA deployments, there could be indoor deployment scenarios where the access link distance is much shorter. Also, it is possible to have user deployed repeaters. Hence, we believe it would be good to have an upper power limit for LA repeater class for both DL and UL directions. Thus, for LA class we may use the output power limits of the IAB-DU and IAB-MT of the LA class for the DL and UL of repeater, respectively. 
[bookmark: _Ref79075212][bookmark: _Ref75949964]Proposal 1: For DL (access) and UL (backhaul) FR1 LA repeaters, it would be good to have a power upper limit due to the nature of LA repeater deployments and applicable use cases. 
[bookmark: _Ref79075217]Proposal 2: For the LA class, the DL (access) the output power limit could be that of the IAB-DU. For the UL (backhaul) the output power limit could be that of the IAB-MT. 
The WF [2] also suggested to select another class (or two) in addition to the LA class, which is yet to be agreed in the meeting 100-e. In our contribution [3] for the meeting 100-e, we are proposing to introduce WA class for DL. For the UL also we propose WA class. Naturally both UL and DL WA repeaters should be operator deployed and controlled.
In summary, our proposal for FR1 is as follows [3]:
Table 1: Proposed classes for access and backhaul links for FR1 [3] 
	Frequency range
	Access link (DL)
	Backhaul link (UL)

	FR1
	WA, LA
	WA, LA 



In the IAB specification [4], there is no upper limit for the output power for IAB-DU and IAB-MT for WA class. However, unlike in IAB, there could be issues with unplanned high power transmitting repeaters at least in case of WA deployments. This could be constrained by allowing the operator to deploy and control the WA deployments, similar to that of the IAB deployments (where IABs are operator controlled). 
[bookmark: _Ref79075221]Proposal 3: For WA scenario for the DL (access) and UL (backhaul), it may not be necessary to introduce an upper limit for the output power for the repeaters, given that the operators deploy and control WA repeaters.
The gain of the repeater impacts the performance of the link. The required isolation between the backhaul and access antennas need to be satisfied to avoid self-oscillation of the repeater with higher gains. Typically, there is limited room to allow higher input powers, and therefore one way to control the isolation is to set limited output power. However, the isolation will differ from implementation to implementation and related requirements do not need to be standardized. Further elaboration on this can be found from [5], where related proposal is extended to both conducted and radiated requirements. 
[bookmark: _Ref71490371]Proposal 4: AGC requirements shall be specified as implicit requirements.
Near-far problem is a known issue; this problem exists for LTE-FDD repeaters and other legacy repeaters. There must be available solutions to handle this issue, and the solution could be purely a proprietary implementation specific one. Once the power classes, power declaration, and limits are agreed, any proprietary mechanisms can be considered by the manufacturers to handle the near-far problem.
[bookmark: _Ref71491160]Observation 2: Near-far problem is a well-known issue for the repeaters. In LTE-FDD repeaters, there is nothing specified related to this issue. 
The gain of the repeater plays a major role in near-far problem. For example, the minimum gain of the repeater gives some flexibility for operation in short range distances. Hence, if at any point a discussion appears related to defining the gain limits of the NR repeaters, it would be good to reconsider the near-far issue.
[bookmark: _Ref71539877]Observation 3: Minimum gain of the NR repeater could impact the near-far problem. 
2. Conclusion
In this contribution, we investigated conducted transmit power related requirements for NR repeaters. We have made following observations and proposals:
Observation 1: For NR repeaters, the deployment scenarios must be considered to define the upper power limits. There are specific deployment scenarios of NR repeaters where having only one power class would not be acceptable.
Proposal 1: For DL (access) and UL (backhaul) FR1 LA repeaters, it would be good to have a power upper limit due to the nature of LA repeater deployments and applicable use cases.
Proposal 2: For the LA class, the DL (access) the output power limit could be that of the IAB-DU. For the UL (backhaul) the output power limit could be that of the IAB-MT.
Proposal 3: For WA scenario for the DL (access) and UL (backhaul), it may not be necessary to introduce an upper limit for the output power for the repeaters, given that the operators deploy and control WA repeaters.
Proposal 4: AGC requirements shall be specified as implicit requirements.
Observation 2: Near-far problem is a well-known issue for the repeaters. In LTE-FDD repeaters, there is nothing specified related to this issue.
Observation 3: Minimum gain of the NR repeater could impact the near-far problem.
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