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1. Introduction
In case of radiated output power related requirements, the following WF was agreed [1]: 
	· For DL, EIRP accuracy requirement is necessary and further check whether it’s gain accuracy or power accuracy.
· For DL, it is approved to simplify directional requirements with the assumption of fixed antenna gain. The details are FFS and further check whether a single measurement direction instead of 5 is sufficient.
· For UL, define TRP and EIRP requirements for FR2. The details of output power are FFS and wait for the conclusion of class definition.



In this contribution, we provide our views on the above mentioned WF items.   
2. Discussion
In previous meeting it was agreed to define TRP requirements for FR2 repeaters. In WF [1], it has been decided that  EIRP accuracy requirements are necessary for both DL and UL; but suggested to investigate whether it should be gain accuracy or power accuracy. 
[bookmark: _Ref67500621]As the RF repeaters are not performing any adaptive beamforming, simplification compared to existing definitions especially in conformance specification may be further considered as naturally the beam direction will be fixed. 
[bookmark: _Ref79074567][bookmark: _Ref71369698]Proposal 1: For Release 17 repeater specification, consider whether simplifications to directional requirements are possible due to fixed beam direction. 
For FR2 DL and UL, we have proposed the following classes in [2]:
	Frequency range
	Access link (DL)
	Backhaul link (UL)

	FR2
	WA, LA
	WA, LA



Based on the above proposed classes, we discuss the radiated transmit power requirements in this document. First, note that for IAB-DU type 2-O in FR2, there is no upper limit for the rated carrier TRP for WA and LA.
[bookmark: _Ref79074577]Observation 1: There is no upper limit for rated carrier TRP for IAB-DU type 2-O that operates in FR2 for WA and LA.
Hence, having defined the classes for the DL FR2 repeaters (i.e., by following a similar approach as BS and IAB to categorize the requirements), we may not need to define upper limit for rated carrier TRP for WA deployment scenario.
[bookmark: _Ref79074588]Proposal 2: For DL (access) FR2 type 2-O WA repeaters, it may not be necessary to define upper limit for the rated carrier TRP. 
In case of LA deployments, there could be indoor deployments to provide/extend indoor coverage for the FR2. Unlike in IAB, it would not be necessary to have high power repeaters to serve indoor users, as the access link distance is shorter in indoor use cases. Hence, we believe it would be good to have an upper power limit for LA repeater class.
[bookmark: _Ref79074594]Proposal 3: For DL (access) FR2 type 2-O LA repeaters, given the possible deployment scenarios of LA class, it would be good to have a power upper limit.
[bookmark: _Ref79074597]Proposal 4: For DL (access) FR2 LA repeaters, one possible power upper limit could be the limits of FR2 LA IAB-DU. 
Without having adaptive beamforming specified for normal RF repeaters, for DL (access) FR2 it is agreed to simplify directional requirements with the assumption of fixed antenna gain. Since, no adaptive beamforming is specified it would be sufficient to consider a single measurement in boresight direction of the antenna.  
[bookmark: _Ref79074602]Proposal 5: It would be sufficient to consider a single EIRP measurement in the boresight direction. 
In case of UL (backhaul) FR2, the WF has agreed to define both TRP and EIRP requirements. The output power is yet to be agreed as classes are not finalized yet.  More specifically, the repeater class/types WF [3] suggests introducing two classes, one class with maximum power limited by PC1 and the other without power limit. It also does not preclude formal class definitions like in BS and IAB specifications. 
In [2], we have proposed WA and LA classes for backhaul link. Based on the agreements in WF for the power levels, it is natural that we select the LA class power to be confined by the PC1 power level. Since even in LA deployments the backhaul antenna could be installed in the outside or facing towards the gNB closer to a window, PC1 upper limit would not create interference issues. For the WA class, we may not use an upper limit for the power. 
In case of FR2 UL (backhaul link), WF suggests defining output power in terms of both EIRP and TRP. As explained in [4], EIRP is the parameter to be used in defining the coverage (not the TRP). In that sense, it is more meaningful to have EIRP defined in the backhaul link.  
[bookmark: _Ref71369734]Observation 2: Repeater is communicating with the gNB with one or few beams in the backhaul link. EIRP parameter makes sense in backhaul link.
It is reasonable to indirectly require automatic gain control to take place when input signal levels increase above an implementation specific level by requiring to meet both output power and emission requirements when high input power is present.
[bookmark: _Ref67500682][bookmark: _Ref71622812]Observation 3: Automatic gain controlling may not need to be specified for repeater; the same functionality could be obtained by using an implementation specific approach. AGC is only needed in context of limiting maximum output power and unwanted emissions with high-power input signal.
[bookmark: _Ref71376149]Proposal 6: AGC requirements shall be specified as implicit requirements. 
We think that ALC should be tested similarly as for LTE FDD repeaters, i.e. by verifying that output power and unwanted emissions are still met when input power is increased compared to the point where maximum output power is reached. For DL operation it could be sufficient to consider only unwanted emissions not output power.
3. Conclusion
In this contribution, we further discuss radiated transmit power related requirements for NR repeaters. We have specifically focused on DL (backhaul) TRP/EIRP requirements and UL (backhaul) maximum output power related issues. We have made following observations and proposals:
Proposal 1: For Release 17 repeater specification, consider whether simplifications to directional requirements are possible due to fixed beam direction.
Observation 1: There is no upper limit for rated carrier TRP for IAB-DU type 2-O that operates in FR2 for WA and LA.
Proposal 2: For DL (access) FR2 type 2-O WA repeaters, it may not be necessary to define upper limit for the rated carrier TRP.
Proposal 3: For DL (access) FR2 type 2-O LA repeaters, given the possible deployment scenarios of LA class, it would be good to have a power upper limit.
Proposal 4: For DL (access) FR2 LA repeaters, one possible power upper limit could be the limits of FR2 LA IAB-DU.
Proposal 5: It would be sufficient to consider a single EIRP measurement in the boresight direction.
Observation 2: Repeater is communicating with the gNB with one or few beams in the backhaul link. EIRP parameter makes sense in backhaul link.
Observation 3: Automatic gain controlling may not need to be specified for repeater; the same functionality could be obtained by using an implementation specific approach. AGC is only needed in context of limiting maximum output power and unwanted emissions with high-power input signal.
Proposal 6: AGC requirements shall be specified as implicit requirements.
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