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Introduction
In [1] the exception list agreed for IAB remaining issues, in which the TX power related topics includes:
· IAB-MT Tx power
· Maximum output power for LA IAB-MT type 1-H
· IAB-MT output power dynamics
· Side condition for the dynamic range definition
· Power control for LA IAB-MT
· Finalization of Pcmax,f,c
This contribution provides our views on those open issues. 
Discussion 
IAB-MT Tx power
Even though the Tx power for both LA IAB-MT type 1-H and type 1-O are still open. The discussion is converged to refer to NR gNB approach on conducted upper limit especially with scaling factor for type 1-H on NTXU,counted with below formula defined in TS38.104. 

	NTXU,counted = min(NTXU,active , 8×Ncells)
NOTE:	NTXU,active depends on the actual number of active transmitter units and is independent to the declaration of Ncells.
The open issue on IAB-MT type 1-H is which conducted power cap, i.e., Medium Range BS or Local Area BS, to be utilized. It is agreed in RAN4#95e on IAB-MT classification as “Local Area IAB-MT nodes are characterized by requirements derived from Pico Cell and /or Micro Cell scenarios.” Hence it is suggested to reuse the limit of Medium Range BS as below for LA IAB-MT type 1-H. With such definition the flexibility and inheritability can be ensured for IAB-MT design. Since this is just as upper limit and the exact number can be lower than this. 
	IAB MT class
	Prated,c,sys
	Prated,c,TABC

	Local Area IAB-MT
	≤ 38 dBm +10log(NTXU,counted)
	≤ 38 dBm



Proposal 1: Prated,c,TABC for LA IAB-MT type 1-H is suggested to be defined as 38dBm. 
Proposal 2: The scaling factor of basic limit for LA gNB type 1-H is applied for LA IAB-MT type 1-H. 

For LA IAB-MT type 1-O, it’s overserved that no objection on the proposal that no minimum TXU # to be defined. For gNB type 1-O, it inherits the minimum number of TRXUs from OTA AAS BS architecture to allow the emissions scaling factor to be fixed and align with LTE legacy BS. For IAB-MT the active TRXU for OTA case should be still difficult to verify since the same reason of without ability to count as TAB connector. Hence it is suggested not to consider active TRXU# in LA IAB-MT type 1-O radiated power definition. Rather than that, the legacy Medium Range BS TRP upper limit is proposed to be applied for IAB-MT type 1-O, which implies that the scaling factor of 8 is suggested to be adopted for LA IAB-MT as well for type 1-O in accordance with IAB-MT type 1-H.    
	IAB MT class
	Prated,c,TRP

	Local Area IAB-MT
	≤ + 47 dBm


Proposal 3: TRP upper limit for LA IAB-MT type 1-O is suggested to be defined as 47dBm. 
Proposal 4: It is suggested to utilize scaling factor 8 of basic limit for IAB-MT type 1-O. 

IAB-MT output power dynamics 
As summarized in exception list for IAB, the side condition on dynamic PSD(X) and detail on constant PSD(Y) requirement should be discussed and decided in this meeting. It’s assumed that even though IAB is new node type to be introduced for NR phase IAB will not start from scratch but leverage on existing gNB and/or UE design as much as possible. Hence we review on TX dynamic range related requirement for both UE and BS as reference to complete the dynamic range requirement for IAB-MT. 
For FR2 UE, instead of absolute dynamic range there is min Tx power defined with metric of EIRP at the same direction of MOP in normal condition. In TS38.521-1, the test for both MOP and min TX power are with modulation of (DFT-s-OFDM, QPSK). And it is addressed in WF on min TX in study of Rel-15 as “Note: How many # of antenna elements is used to produce the min power is up to UE implementation”. Hence for UE it seems there is no constraint on beam property other than beam direction to be tested for min Tx power, which leaves more implementation flexibility to fulfill the requirement.  
For gNB, the total power dynamic range is defined as below. It’s clear that the beam to be tested for gNB total dynamic range is in the same direction using the same beam of maximum carrier EIRP. 
The OTA total power dynamic range is the difference between the maximum and the minimum transmit power of an OFDM symbol for a specified reference condition.
This requirement shall apply at each RIB supporting transmission in the operating band.
[bookmark: _Hlk528437478]NOTE 1:	The upper limit of the OTA total power dynamic range is the BS maximum carrier EIRP (Pmax,c,EIRP) when transmitting on all RBs. The lower limit of the OTA total power dynamic range is the average EIRP for single RB transmission in the same direction using the same beam. The OFDM symbol carries PDSCH and not contain RS or SSB.
The details on Initial conditions for total power dynamic range is defined in TS38.141-2 as below. 
Test environment:	Normal, see annex B.2.
RF channels to be tested for single carrier:	M; see subclause 4.9.1.
Beams to be tested: Declared beam with the highest intended EIRP for the narrowest intended BeWθ or for the narrowest intended BeWϕ (D.3, D.11).
Directions to be tested: The OTA peak directions set reference beam direction pair (D.8).
In addition, in OTA conformance testing spec the upper OFDM symbol power limit at max power with full PB allocation is tested with the highest modulation order without power backoff. And the lower OFDM symbol power limit at min power is tested with the highest modulation order supported.

Considering dynamic range of dynamic PSD and constant PSD are agreed to be defined as separate requirements for IAB-MT, it is suggested to refer to gNB total power dynamic range for IAB-MT constant PSD dynamic range and refer to UE MOP&min power test for IAB-MT dynamic PSD verification with detail as below for FR2 as example: 

Dynamic range(X)-dynamic PSD: power difference between min TX and max Tx power under the same side condition with full RB transmission.
· Reference condition:
· Directional requirement: declared beam peak direction with the same directions as radiated transmitted power 
· Modulation: DFT-s-OFDM QPSK
· PRB allocation: Full UL RB transmission
· Channel bandwidth: declared supported channel bandwidth with highest supported SCS
· UL RMC: A.2.1, A.2.3.2, A.2.3.3, A.2.3.4 of TS38.101-2 for Type 2-O
· “X” is derived with the delta value of test result on maximum output level and test result on min Tx power based on above reference condition. 
· And below procedure is suggested to be applied for IAB-MT for configure the IAB-MT from max output power down to minimum output power condition. 
“Send continuously uplink power control "down" commands in every uplink scheduling information to the IAB-MT; allow at least [200ms] starting from the first TPC command in this step to ensure that the IAB-MT transmits at its minimum output power.”

Dynamic range (Y)-constant PSD: 10*logNRB .  And it applied for power ration among single RB and full RB in the same channel.
· Reference condition:
· Directional requirement
· Beams to be tested: Declared beam with the highest intended EIRP for the narrowest intended BeWθ or for the narrowest intended BeWϕ 
· Directions to be tested: The OTA peak directions according to declaration.
· Modulation: DFT-s-OFDM with highest modulation order without power backoff for peak EIRP and supported highest modulation order for min EIRP
· PRB allocation: Full UL RB transmission for peak EIRP and 1PB allocation for min EIRP
· Channel bandwidth: declared supported channel bandwidth with all supported SCS
· UL RMC: A.2.1, A.2.3.2, A.2.3.3, A.2.3.4 of TS38.101-2 for Type 2-O
· “Y” is derived with the delta value of test result on maximum output level and test result on min Tx power based on above reference condition. 
Proposal 5: it is suggested to refer to gNB total power dynamic range for IAB-MT constant PSD dynamic range and refer to UE MOP&min Tx power test for IAB-MT dynamic PSD dynamic range verification 
Proposal 6: It’s suggested to consider above reference condition for IAB-MT dynamic range FR2. 

Power control for LA IAB-MT
For WA IAB-MT, it is agreed that additional power control requirements beside dynamic range requirements will be defined in Rel-16 with FFS on how the dynamic range requirements can guarantee the accuracy not only minimum threshold, which can be further discussed in performance phase. For LA IAB-MT it is agreed to introduce power control requirements but FFS for the details. 
There are three items in sub-clause for UE power control as Absolute power tolerance, Relative power tolerance and aggregated power tolerance. However, they may not be applicable for IAB-MT considering the planned and fixed deployment in Rel-16. Even though for unplanned deployment case it still does not mean the IAB node can be drop without any restriction, which means the IAB node including IAB-MT interface can obtain rough knowledge on scenario to be deployment including the topology beforehand. In addition, considering the deployment complexity it is not anticipated the too complicated topology in beginning reality operation. And the IAB-MT is expected to transmit at pre-defined directions with relative constant power level. Hence it is suggested not to bring absolute power control considering the lower necessity to verify the open loop power control performance for IAB-MT at current release. 
Observation 1: Due to deployment scenario there is no strong necessity to define absolute power tolerance for IAB-MT to verify open loop power control.

To support closed loop power control, IAB-MT should be able to adjust it output power according to BS command based on monitoring the UL link quality. For UE this feature is verified by both relative power tolerance and aggregated power tolerance with different step size on power adjustment through TPC command from BS. As agreed in last meeting the dynamic range[X] is only 10dB for LA IAB-MT, the accumulation of TPC command step size, power accuracy and TT may exceed this range or closed to the similar quantity. Hence the quantity measurement with accuracy may not be practical. On the other hand, as discussed in dynamic PSD dynamic range(X), the simulative TPC command “down” is proposed to be used to configure IAB-MT adjustment to min TX level, which can verify the ability of IAB-MT to adjust its output power according to BS command. Hence one candidate solution is to verify the closed loop power control implicitly in dynamic range (X)-dynamic PSD requirement. 
Observation 2: closed loop power control can be verified to some extend by dynamic range(X)-dynamic PSD with procedure proposed in this contribution.

Based on above analysis, it seems no explicit power control requirement needed for fixed IAB-MT within this release. 
Proposal 7: no explicit power control requirement to be defined in release 16 for fixed IAB-MT. 

Pcmax 
As discussed in previous meeting, Pcmax addressed in TS38.213 would be still applicable for IAB-MT. Then RF specification shall provide clear definition to guarantee the integrality of the IAB node standardization. However, it’s recognized that the difficulty to define the UE like Pcmax requirement for IAB-MT especially this is the last meeting for Rel-16 IAB. Furthermore, as pointed by the discussion on power control the deployment scenario expected for fixed IAB-MT in near future would be supplied with pre-knowledge on many aspects. Hence it is accepted to have as simple method to define this requirement or merge the requirement in other existing requirements with further study on the impact on conformance testing details.      
Conclusion 
This contribution provides discussion on power related remaining issues on Tx power, dynamic range and power control with below suggestions on each topic.
Conducted power cap for IAB-MT type 1-H:
Proposal 1: Prated,c,TABC for LA IAB-MT type 1-H is suggested to be defined as 38dBm. 
Proposal 2: The scaling factor of basic limit for LA gNB type 1-H is applied for LA IAB-MT type 1-H. 
	IAB MT class
	Prated,c,sys
	Prated,c,TABC

	Local Area IAB-MT
	≤ 38 dBm +10log(NTXU,counted)
	≤ 38 dBm



TRP upper limit for LA IAB-MT type 1-O:
Proposal 3: TRP upper limit for LA IAB-MT type 1-O is suggested to be defined as 47dBm. 
Proposal 4: It is suggested to utilize scaling factor 8 of basic limit for IAB-MT type 1-O. 
	IAB MT class
	Prated,c,TRP

	Local Area IAB-MT
	≤ + 47 dBm



Dynamic range:
Proposal 5: it is suggested to refer to gNB total power dynamic range for IAB-MT constant PSD dynamic range and refer to UE MOP&min Tx power test for IAB-MT dynamic PSD dynamic range verification 
Proposal 6: It’s suggested to consider reference conditions presented in this contribution for IAB-MT dynamic range FR2. 

Power control for LA IAB-MT:
Observation 1: Due to deployment scenario there is no strong necessity to define absolute power control for IAB-MT to verify open loop power control.
Observation 2: closed loop power control can be verified to some extend by dynamic range(X)-dynamic PSD with procedure proposed in this contribution.
[bookmark: _GoBack]Proposal 7: no explicit power control requirement to be defined in release 16 for fixed IAB-MT. 
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