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1. Introduction
Last RAN4 #95 e-meeting kicked off the definition of IAB-MT PCMAX,f,c. After the online and e-mail discussion, it is approved the factors related to pi/2 BPSK, UL Duty cycle and P-MPR included in the UE PCMAX,f,c formula will not apply for IAB-MT. The WF approved in last meeting is listed as below.  
	· PCMAX,f,c shall be defined for IAB-MT with below options, other option is not precluded. 
· Option 1:To be defined with necessary simplification based existing UE requirement on Configured transmitted power.
· Option 2: Pcmax definition is addressed in other manner  
FFS on 
· Whether PEMAX,c shall be complied if presented in SIB. 
· Whether there is problem if declaration covers maximum output power , power reduction including MPR/AMPR and relaxation due to CA and if all these aspects need to be covered
· If and how PHR to be reflected in Pcmax
· Possible differences between IAB-MT classes 
…



In this contribution, we focus on the analysis of the IAB-MT PCMAX,f,c definition.
2. Discussion
2.1 The definition of the Pcmax for IAB-MT
Last meeting, it has been approved to define the Pcmax, which has already been, referred in IAB-MT power control procedure as the practical allowed maximum output power in TS 38.213 clause 7.1.1 in Nov 2019. Throughout the WF, the main issue is how to specify the Pcmax. Some companies preferred to follow the UE formula with some necessary simplification. But others support to declare this parameter by the manufacture, which indicates the Pcmax is only determined by the IAB-MT device capability and independent of the parent node network configuration. 
According to previous discussion, the Parent IAB and/or Donor gNB should aware the power capability of child IAB-MT to help determine the close loop power control parameter. Hence the network should enable the PHR to let it aware the Pcmax information. However, if the Pcmax is based on the declaration, it is confusing whether this PHR procedure could still work well. What’s more, declaration indicates the parent node has no authority to reconfigure/change the allowed output power and the IAB-MT has the freedom to determine the practical value when there is no specific specification requirements on the configured maximum output power. Therefore, no extra limits from the network or in the specification is the essential precondition for the declaration method.
Observation 1: Before the definition of Pcmax, it is necessary to identify whether to regulate IAB-MT’s maximum allowed output power by the network or in the RF requirements.
2.2 Power relative factors in the definition of Pcmax
In last meeting, factors related to pi/2 BPSK, UL Duty cycle and P-MPR have been excluded from the definition for IAB Pcmax. Looking at the UE RF specifications and the definition of Pcmax, the remaining factors still under discussion are shown in the following table.
	Factor in FR1 UE formula for Pcmac,f,c
	Note for UE aspect

	PEMAX,c
	given by either the p-Max IE or the field additionalPmax of the NR-NS-PmaxList IE

	PPowerClass/ΔPPowerClass/∆TC,c
	UE power class related factors

	∆TIB,c
	Relaxation due to inter band CA and SUL

	MPRc and A-MPRc
	Power reduction

	∆TRxSRS
	Applies for certain case when UE transmits SRS


2.2.1 PEMAX,c
Factor PEMAX,c has two main functions since it is introduced originally for 3G technology. The first role it plays is to limit the maximum output power of the UE to meet the regulation requirements in some region, e.g. in some countries, the output power of UE should be regulated in the hospital or the other exceptional scenarios to avoid the potential electrical interference. Since UE may roam all over the world, factor PEMAX,c is necessary to let the UE equipment adapt to the global regulation. The second role of PEMAX,c is in the cell selection procedure to help set the basic UL coverage range. Once the maximum output power of UE is less than the default output power designed for basic UL coverage range at the original network planning, the basic UL coverage will be shrunk to the corresponding UE maximum output power capability. 
As the IAB-MT is fixed in R16 and unable to roam, the first role of factor PEMAX,c is trivial. The output power will be reduced at the original network planning phase to meet the regional regulation requirements instead of by network signalling PEMAX,c.
Observation 2: For fixed IAB, PEMAX,c(P-max) will be trivial as output power has already been adjusted at the original network planning phase to guarantee the regional regulation.
For the second role in the cell selection, factor PEMAX,c is used to identify the basic UL coverage if there are more than one maximum IAB-MT power categories. Until now, the maximum output power for local area IAB-MT is still under discussion. One option is based on manufacture’s declaration with referred power range between 24dBm and 38dBm. The consequence of these distinguished IAB-MT power capabilities will push the network to define the basic IAB-MT coverage range, then factor PEMAX,c will be mandatory to accommodate all these distinguished IAB. Otherwise, if IAB-MT has only one power category, factor PEMAX,c could be eliminated from Pcmax formula. Therefore, the number of IAB-MT maximum output power category determine whether the factor PEMAX,c should be maintained or not. 
Considering the local area IAB-MT maximum output power requirement has been discussed for several meeting but still uncompleted, if we still relate the definition of Pcmax including PEMAX,c to the tough definition of the IAB-MT maximum output power, It will be hard for us to finish Pcmax definition. 
Observation 3: the definition of Pcmax including PEMAX,c is related to the tough definition of IAB-MT maximum output power.
2.2.2 PPowerClass
There are three type of power class for FR1 UE, factor PPowerClass is used to distinguish the practical UE maximum output power capability. Similarly, if the IAB-MT also have different output power categories, PPowerClass is necessary to clarify the practical category. Otherwise, if the specification define only one maximum output power for one IAB-MT class rather than variable maximum output power based on manufacture’s declaration, factor PPowerClass could be eliminated from the Pcmax famula.
Observation 4: Factor PPowerClass is related to the number of IAB-MT maximum output power categories.
2.2.3ΔPPowerClass
The main reason to introduce the factor ΔPPowerClass is to deliver SAR demand, which only apply for UE not the IAB equipment. 
Observation 5: FactorΔPPowerClass is not applicable for the Pcmax definition.
2.2.4 MPRc and A-MPRc
Caused by the variable power density and scheduled number of RB, MPR/A-MPR are the key unique requirements to guarantee the out of band requirements e.g. ACLR, spurious requirements. Different from BS, IAB-MT Tx RB number and transmit power is configured by parent node and vary as the path propagation. Therefore, the MPR structure for UE may be suitable to be reused to some extent by IAB-MT. However, the key dynamic power range parameter used in the calculation of MPR is much smaller compared with the legacy UE. 
Observation 6: the MPR structure for UE may be suitable to be reused by IAB-MT. The smaller dynamic power range parameter should be taken into consideration in the MPR calculation.
A-MPR is used to meet some specific regional requirements. Since there is no reason to limit the IAB application area, we suggest still reserve this A-MPR parameter.
Observation 7: A-MPR could still be reserved for some specific regional requirements.
2.3 the difference of Pcmax between different IAB-MT class
In last meeting, the supposed WF suggest to explore the difference between the local area IAB-MT and wide area IAB-MT. The main difference between these two classes exists in the deployment scenario and dynamic power capability. For the local area IAB-MT, more flexible dynamic power capability is expected to satisfy the various deployment range requirement while for the wide area IAB-MT, as the IAB-MT is almost always stable at the coverage edge of parent IAB node, less relaxed dynamic power capability is enough. Therefore the difference between these two classes is the different value not the different definition.
Observation 8: the main difference of Pcmax between two IAB-MT classes is the different value not the different definition.

3. Conclusions
In this contribution, the definition of Pcmax for IAB-MT is discussed with following observations:
Observation 1: before the definition of Pcmax, it is necessary to identify whether to regulate IAB-MT’s maximum allowed output power by the network or in the RF requirements.
Observation 2: For fixed IAB, PEMAX,c(P-max) will be trivial as output power has already been adjusted at the original network planning phase to guarantee the regional regulation.
Observation 3: the definition of Pcmax including PEMAX,c is related to the tough definition of IAB-MT maximum output power.
Observation 4: Factor PPowerClass is related to the number of IAB-MT maximum output power categories.
Observation 5: FactorΔPPowerClass is not applicable for the Pcmax definition.
Observation 6: the MPR structure for UE may be suitable to be reused by IAB-MT. The smaller dynamic power range parameter should be taken into consideration in the MPR calculation.
Observation 7: A-MPR could still be reserved for some specific regional requirements.
Observation 8: the main difference of Pcmax between two IAB-MT classes is the different value not the different definition.
