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1. Introduction
It was agreed to further discuss radiated and conducted transmit power related requirements in WF [1]. Specifically, some identified issues related to the transmit power of DL (access) and UL (backhaul) to be focused in this meeting. 
In case of FR2 DL, the following points are agreed
· At least define TRP requirements for FR2 repeater
· Output power for FR2 repeater is based on declaration without upper limit in DL (access link),
and the following are to be further discussed:
· FFS on EIRP requirements
· TRP accuracy requirement for FR2 DL repeater should be the same as BS spec
· FFS on conformance test.
In case of FR2 UL, the following are to be further discussed:
· FFS on FR2 UL (backhaul link) output power in terms of TRP, taking following aspects into consideration
· based on declaration without upper limit or not
In this contribution, we provide our views on the above mentioned WF items.   
2. Discussion
For LTE FDD repeaters, the maximum output power of a repeater is defined as the mean power level per carrier measured at the antenna connector for a specified reference condition [2]. 
[bookmark: _Ref71369635]Observation 1: Unlike the LTE repeaters, defining Rated beam EIRP level and rated carrier TRP output power is essential for specifying radiated requirements for NR repeaters.
In the BS specification, the radiated power is defined as the EIRP level for a declared beam at a specific beam direction, and the OTA power is declared as the TRP radiated requirement. Generally, the EIRP is used in defining directional requirements, by incorporating the antenna gains. Furthermore, the EIRP will provide a measure of power towards a specific direction, and thus does not indicate the total amount of interference in the network. While the TRP can be used to measure the total interference generated by the BS, and thus used for defining total unwanted emissions. It is clear that these two parameters define two different necessary entities which need to be measured. In case of repeaters, we think both these metrics are needed to be defined. 
[bookmark: _Ref67500617][bookmark: _Ref71369643]Proposal 1: For FR2 NR repeaters, in addition to rated carrier TRP, rated beam EIRP level need to be defined.  
[bookmark: _Ref67500621]In radiated conformance testing [3], when manufacturers declare radiated test requirements for different BS types Beam identifier need to de declared. There, the beam identifier is described as the minimum set of declared beams for conformance corresponds to the beams at the reference beam direction with the highest intended EIRP. Then, if we consider a specific test, e.g., verifying the OTA transmitter transient periods are within the limits of the minimum requirements, the directions to be tested is verified by an EIRP measurement. Similarly, there are many conformance testing specified which need to test EIRP in radiated requirements.  
[bookmark: _Hlk71368428][bookmark: _Ref71369672]Observation 2: According to the BS conformance testing specification, EIRP is essential parameter in defining the conformance test procedures. 
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 beam direction will be fixed. 
[bookmark: _Ref71369698]Proposal 2: For Release 17 repeater specification, consider whether simplifications to directional requirements are possible due to fixed beam direction. 
In BS specification for FR2 radiated requirements, the minimum requirements are defined compared to the manufacturer claimed EIRP level. For example, in normal condition BS type 2-O is allowed to have a tolerance of ±3 dB of the manufacturer claimed EIRP level. Thus, there can be found many examples, which indicate the necessity of EIRP in FR2 radiated requirements. 
[bookmark: _Ref71369709]Proposal 3: EIRP requirements are specified. 
In case of FR2 UL (backhaul link), WF suggests defining output power in terms of both EIRP and TRP. As mentioned above, 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 3: Repeater is communicating with the gNB with one or few beams in the backhaul link. EIRP parameter makes sense in backhaul link.
[bookmark: _Ref71369743][bookmark: _Ref71618209]Proposal 4: Define both EIRP and TRP requirements for UL (backhaul link).
It would be a good starting point to declare the maximum output power, similar to IAB-MT. Maximum power limit can be further considered in case there are concerns of interference issues, though in FR2 they should not be as severe as in FR1.
[bookmark: _Ref71369754]Proposal 5: Declare the maximum output power for the UL (backhaul), similar to IAB-MT. 
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 4: 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. 
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:
Observation 1: Unlike the LTE repeaters, defining Rated beam EIRP level and rated carrier TRP output power is essential for specifying radiated requirements for NR repeaters.
Proposal 1: For FR2 NR repeaters, in addition to rated carrier TRP, rated beam EIRP level need to be defined.
Observation 2: According to the BS conformance testing specification, EIRP is essential parameter in defining the conformance test procedures.
Proposal 2: For Release 17 repeater specification, consider whether simplifications to directional requirements are possible due to fixed beam direction. 
Proposal 3: EIRP requirements are specified.
Observation 3: Repeater is communicating with the gNB with one or few beams in the backhaul link. EIRP parameter makes sense in backhaul link.
Proposal 4: Define both EIRP and TRP requirements for UL (backhaul link).
Proposal 5: Declare the maximum output power for the UL (backhaul), similar to IAB-MT.
Observation 4: 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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