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1 Introduction
1.1 Maximum output power
The scaling factor for local area IAB-MT have reached the following agreements [1]:
· For IAB-MT 1-H, the scaling factor for rated output power limit, N = min(NTXU,active, 8)
NTXU depends on the actual number of active transmitter units of IAB-MT
· For IAB-MT 1-O, 
· the scaling factor for emission requirement, N = 8
· Not to define the minimum number of TRX
However, the maximum output power per TAB connector still has not been reached any agreement yet, leave the options to either 24 dBm or 38 dBm.

1.2 power control accuracy
The IAB-MT output power dynamics progressed well in the previous RAN4#95e meeting [2]. The following statements have been agreed:
· Two separate dynamic range requirements were agreed:
· Dynamic range X - dynamic PSD: power difference between min Tx and max Tx power under the same side condition with full RB transmission.
The side condition including modulation order, reference channel for FFS
· Dynamic range Y - constant PSD: 10*logNRB, this applied for power ratio among single RB and full RB in the same channel.
· for WA IAB-MT, X = 5 dB, no additional power control requirements beside the dynamic range
· for LA IAB-MT, X = 10 dB 
For LA IAB-MT, it was agreed to introduce the power control requirements but leave the details as FFS. 
1.3 PCMAX related
It has been agreed in [3] that the PCMAX,f,c shall be defined for IAB-MT. Furthermore, it is agreed that the factor related to pi/2 BPSK, UL duty cycle and P-MPR will not be applied for IAB-MT in FR1 and UL duty cycle and P-MPR will not be applied for IAB-MT in FR2. The other detailed definition as FFS. 
In this contribution, we will discuss the remaining issue for completing the power related requirements. i.e. maximum output power, the detailed requirements for local area IAB-MT power control accuracy and the different factors related to the definition of the PCMAX,f,c 
2 Discussion
2.1 Scaling of maximum output power and emissions
As agreed in [1], the scaling factor for emission requirement are N = min(NTXU,active, 8) for 1-H type, and N = 8 for 1-O type respectively. Assuming that, the total output power of 1-H type for all TAB connectors for a single carrier would take the scaling factor into account. Then by choosing the medium area limit (38 dBm), the total power would be 47 dBm. That total power seems a bit higher for the local area deployment scenario. Therefore, we prefer that the rated maximum output power per connector shall align with the BS local area requirements. i.e. ≤ 24 dBm.
Proposal 1: The rated maximum output power per TAB connector shall align with the BS local area requirement. i.e. ≤ 24 dBm
2.2 Local Area IAB-MT power control accuracy
As stated in [4], the Local Area IAB-MT scenario is more variable compared to the Wide Area, in which certain power control requirements are justified. And, it was agreed to introduced certain power control accuracy requirements in the previous meeting. We propose that the LA IAB-MT power control requirements to follow the UE requirements: 
· Absolute power tolerance
· Relative power tolerance
· Aggregated power tolerance

Proposal 2: Local Area IAB-MT power control accuracy requirements to follow the UE requirement (TS 38.101-1/2), i.e. Absolute, relative and aggregated power tolerance.
2.3 PCMAX definition and related factors
RAN4 has agreed that power control requirements shall be defined for local area IAB-MT and therefore PCMAX,f,c shall be defined based on the existing UE requirement on Configured transmitted power definition with necessary simplification. 
In summary, the meaning of PCMAX definition for UE is to define in a single place which factors impact the maximum output power, and what are the minimum and maximum boundaries for the configured maximum output power. Finally, when all allowed tolerances are taken into account, the measured maximum output power needs to remain between the minimum and maximum boundaries.
In the following, it is discussed which factors would be needed in the PCMAX definition
· It was agreed that Tx power is declared by manufacture using same framework as BS Tx power declaration. Therefore, the power class related factor should not be included in the PCMAX definition. 
· There is no need for MPR and A-MPR as there is a freedom to declare output power, therefore the corresponding factors should not be included in the PCMAX definition.
· It has been agreed earlier that P-MPR and pi/2 BPSK are not defined for IAB-MT so related factors are not needed
· Interband CA, SUL and SRS related factors are not needed
· PEMAX,c: According to the definition, PEMAX,c is the maximum allowed output power signaled by higher layers via SIB. Therefore, it should be also included in the definition of PCMAX.
Proposal 3: MPR and A-MPR are not defined for IAB-MT
Proposal 4: Interband CA, SUL and SRS related relaxation factors are not defined for IAB-MT
In the end, what remains in the definition is the declared output power and PEMAX,c. For the declared output power there are tolerances allowed, and these should be taken into account.
The proposed simplified bounds are as follows:
PCMAX_L,f,c = MIN {PEMAX,c,  (Pdeclared - ΔP) }
PCMAX_H,f,c = MIN {PEMAX,c,  (Pdeclared + ΔP) }
In summary, it means that the configured output power needs to be the same as declared max output power, including the tolerances allowed for the declaration power (i.e. tolerances allowed for radiated maximum output power or maximum output power), but signalled PEMAX,c can override this.
Proposal 5: Consider adopting the above configured transmitted power requirement as for Local Area IAB-MT in FR1. 
In TS 38.101-2 PEMAX,c is not part of the PCMAX definition and therefore in FR2 the Pcmax become the same as the radiated maximum output power requirement:
PCMAX_L,f,c = (Pdeclared - ΔP) 
PCMAX_H,f,c = (Pdeclared + ΔP) 
Proposal 6: Consider adopting the above configured transmitted power requirement as for Local Area IAB-MT in FR2. 
2.4 Power Headroom Reporting
Power headroom reporting (PHR): PH is the measure of the difference between PCMAX and the transmit power that would have been used (if there would have been no upper limit on the transmit power). PHR is a type of MAC CE that reports the headroom between current IAB-MT Tx power and the nominal power, it simply indicates how much transmission power left.
While PHR can be used normally, there seems to be no need to include PHR into the PCMAX definition.
Proposal 7: PHR is not included in PCMAX definition.
3 Conclusion
In this contribution, we discussed the local area IAB-MT power related issues and the proposals are as follows:
Proposal 1: The rated maximum output power per TAB connector shall align with the BS local area requirement. i.e. ≤ 24 dBm
Proposal 2: Local Area IAB-MT power control accuracy requirements to follow the UE requirement in FR1 (TS 38.101-1/2), i.e. Absolute, relative and aggregated power tolerance.
Proposal 3: MPR and A-MPR are not defined for IAB-MT
Proposal 4: Interband CA, SUL and SRS related relaxation factors are not defined for IAB-MT
Proposal 5: Consider adopting the below PCMAX boundaries for configured transmitted power requirement as for Local Area IAB-MT in FR1. 
PCMAX_L,f,c = MIN {PEMAX,c,  (Pdeclared - ΔP) }
PCMAX_H,f,c = MIN {PEMAX,c,  (Pdeclared + ΔP) }
Proposal 6: Consider adopting the below PCMAX boundaries for configured transmitted power requirement as for Local Area IAB-MT in FR1. 
PCMAX_L,f,c = (Pdeclared - ΔP) 
PCMAX_H,f,c = (Pdeclared + ΔP) 
Proposal 7: PHR is not included in PCMAX definition.
Finally, a text proposal to TR 38.809 provided in the Annex A is proposed to capture the background of agreements on maximum output power requirements. 
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Annex A: TP to TR 38.809
<Start of text proposal>
[bookmark: _Toc43107532][bookmark: _Toc18916163][bookmark: _Toc13080157]7	Conducted transmitter characteristics
[bookmark: _Toc43107533][bookmark: _Toc18916164][bookmark: _Toc13080158]7.1	General
<Text will be added>Conducted transmitter characteristics were defined for IAB-MT type 1-H and IAB-DU type 1-H. Requirements were agreed not to be defined for type 1-C, as type 1-H can also support only one TAB connector. The general principles of type 1-H requirements are the same as defined for NR base stations, i.e. full set of transceiver units are used in evaluating the conducted transmitter characteristics, unless stated otherwise, and 
when calculating conducted TX emission limits, the requirements defined as basic limits can be scaled up to 8x depending on the number of active transmitter units and number of cells.
[bookmark: _Toc43107534][bookmark: _Toc18916165][bookmark: _Toc13080159]7.2	IAB output power
IAB output power limits are defined for each IAB-DU and IAB-MT class. For each class the rated power per carrier at TAB connector and sum of rated power per carrier over all TAB connectors need to be aligned with specified limits.
For IAB-DU the limits are exactly the same as defined for NR BS type 1-H. Detailed structure of the subclause is TBD.

For IAB-MT only two classes, local area and wide area IAB-MT, were agreed to be specified. The IAB-MT output power limits for local area IAB-MT are the same as defined for local area IAB-DU and limits for wide area IAB-MT are the same as defined for wide area IAB-DU. Therefore, no upper power limit is specified for wide area IAB-MT.
[bookmark: _Toc43107535][bookmark: _Toc18916166][bookmark: _Toc13080164]7.3	Output power dynamics
<Unchanged sections omitted>
[bookmark: _Toc43107550][bookmark: _Toc18916181]9	Radiated transmitter characteristics
[bookmark: _Toc43107551][bookmark: _Toc18916182][bookmark: _Toc13080328]9.1	General
Radiated transmitter characteristics were defined for IAB-MT and IAB-DU types 1-O and 2-O. Additionally IAB-MT and IAB-DU type 1-H needs to meet the radiated transmit power requirement. IAB-DU type 1-O and type 2-O requirements are the same as defined for NR BS. For IAB-MT type 1-O no minimum number of transceivers have been defined, allowing type 1-O IAB-MT to have any number of transceivers. Therefore, IAB-MT type 1-O requirements are defined using basic limits and scaling of basic limits following the same principles as type 1-H requirements.
[bookmark: _Toc43107552][bookmark: _Toc18916183][bookmark: _Toc13080329]9.2	Radiated transmit power
Radiated transmit power is the EIRP level for a declared beam at a specified beam peak direction. For each declared beam, the manufacturer declared EIRP level needs to be achieved within a specified accuracy.

[bookmark: _Toc43107553][bookmark: _Toc18916184][bookmark: _Toc13080333]9.3	IAB OTA output power
IAB OTA output power is a TRP requirement, defined for a RIB. For IAB-MT and IAB-DU type 1-O, the TRP limits are different for each class. IAB-DU type 1-O limits were defined to Detailed structure of the subclause is TBD.
be the same as for NR BS. For local area IAB-MT, due to no minimum required number of transmitters, the rater carrier TRP limits can be scaled from 24 dBm to 33 dBm, depending on the number of active transmitter units. No upper limit for OTA output power is specified for wide area IAB-MT and IAB-DU.
For IAB-MT and IAB-DU type 2-O no absolute power limits are associated with IAB OTA output power requirements and only accuracy requirement towards to declared value is specified.
[bookmark: _Toc43107554][bookmark: _Toc18916185][bookmark: _Toc13080338]9.4	OTA output power dynamics
<End of text proposal>

