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Introduction
There is a LS-in from RAN1 as [1] to RAN4 regarding the range of power control parameters for eIAB with overall description as below:
	RAN1 has agreed (see R1-2112965 for all RAN1 decisions on eIAB) on the ability for an IAB-node to optionally exchange some power control related information with a parent node to facilitate simultaneous operation of the IAB-MT and the IAB-DU. Specifically, three quantities can be communicated via MAC-CE:
· An IAB-node can indicate to a parent node a desired DL Tx power adjustment to reduce the received power level by the IAB-MT. The DL Tx power adjustment is applied only to PDSCH and its associated DMRS and PTRS.
· A parent node can indicate to an IAB-node an actual applied DL Tx power adjustment.
· An IAB-node can indicate to a parent node a desired UL Tx PSD range.
RAN1 has further agreed to seek guidance from RAN4 on the allowable range for the aforementioned three quantities.


 And the action requested to RAN4 is:
	[bookmark: _Hlk88158985]ACTION: RAN1 would like to ask RAN4 to kindly consider providing a recommendation on the min and max values for the desired DL Tx power adjustment, the actual DL Tx power adjustment, and the desired UL Tx PSD range.



This contribution provides discussion and proposal on how to reply aforementioned LS from RAN1.  
Detail RAN1 agreement    
RAN1 agreements for each meeting have been summarized in R1-2112695 as indicated in LS to RAN4. In the context of power control, which belongs the decisions for other enhancements for simultaneous operation of IAB. The power control related agreements in RAN1 are refined further as below:
Conclusion
In Rel-17 there is no specification support for the indication of “timing mode” in the desired/provided DL TX power adjustment or the desired UL PSD range indication.
· Note: This does not prevent the indication of case 6 timing mode and UL PSD range as separate conditions to enable a given multiplexing case.
· Timing mode is not to be associated with the desired/actual DL TX power adjustment or the UL TX PSD range. 
Conclusion
In Rel-17 there is no specification support for the indication of “DL signal/channel type” in the provided DL TX power adjustment indication.
· DL signal/channel type is not to be associated with the actual DL TX power adjustment. 
· Actual DL TX power adjustment is applied only to PDSCH and its associated DMRS and PTRS.
 
Agreement
The provided DL TX power adjustment is applied only to PDSCH and its associated DMRS and PTRS.
 
Agreement
The indicated desired/provided DL TX power adjustment is in terms of a relative offset to a CSI-RS TX power that is RRC configured.
· The desired/actual DL TX power adjustment is a relative offset to a CSI-RS TX power. 
Conclusion
For Rel-17, no further discussion in RAN1 on eIAB supporting new triggering conditions for sending an updated PHR.
· eIAB power adjustment indicated has No impact on legacy PHR design.  

Agreement
TCI state ID and RS ID (SSB ID and/or CSI-RS ID) is used to indicate IAB-MT’s DL beam for the desired/provided DL TX power adjustment indication by the IAB-node/the parent-node.
In case the desired/provided DL TX power adjustment indication does not include information about the associated IAB-MT’s DL beams, the adjustment is applied to all MT’s DL beams. 
· The desired/actual DL TX power adjustment indication is directional with IAB-MT RX DL beam direction indicated by TCI state ID and RS ID(SSB ID and/or CSI-RS ID) if provided. 

Agreement
SRI is used to indicate IAB-MT’s UL beam for the desired UL PSD range indication.
In case the desired UL PSD range indication does not include information about the associated IAB-MT’s UL beams, the PSD range is applied to all MT’s UL beams. 
· The desired UL PSD range indication is directional with IAB-MT TX UL beam direction indicated by SRI if provided. 

Agreement
Support optionally indicating “slot index” in the provided DL TX power adjustment indication, that comprises indicating a list of one or multiple slot indices for which the associated DL power adjustment is applied.
· FFS:  support of “slot index” indication in the desired DL TX power adjustment
· FFS:  support of “slot index” indication in the desired UL PSD range indication
Agreement
Support optionally indicating “slot index” in the provided DL TX power adjustment indication, that comprises indicating a list of one or multiple slot indices for which the associated DL power adjustment is applied.
· Support of “slot index” indication in the desired DL TX power adjustment indication
· Slot index indication supported in the desired DL TX power adjustment indication
· Slot index indication FFS for indication in desired UL PSD range indication 

Agreement
The indication of the desired/provided DL TX power adjustment and desired UL PSD range can further include:
· An indication of whether a desired/provided power configuration or adjustment is applied on FDM resources where the simultaneous MT’s and DU’s signals are non-overlapping in the frequency-domain and/or on non-FDM resources where the simultaneous MT’s and DU’s signals may overlap in the frequency-domain, for a given (MT CC, DU cell).
· The information on FDM mode can be included in the indication of desired/provided DL TX power adjustment and desired UL PSD range

Observation 1: power adjustment indication to be exchanged between IAB-MT and its parent IAB agreed in RAN1 is for beam direction associating to sounding reference signal. 
Observation 2: RAN1 has got the conclusion on association with other aspects such as timing mode or PHR. 
Observation 3: What RAN1 inquire RAN4 is just about range for UL PSD and DL TX power adjustment.
Discussion for RAN4 part    
First of all, one aspect should be emphasized is that RAN4 has agreement that no RF impact in existing IAB specification for simultaneous operation enhanced in Rel-17 except minor refinement on power imbalance. Hence following discussions are all based on existing RF specifications. Furthermore, RAN4 is only with the responsibility to define “minimum requirement” on certain condition(s). It’s not precluded the possibility that better performance can be achieved in certain/improved implementation. With aforementioned clarifications, power control related specification in RAN4 is summarized as following.  
IAB-DU DL power adjustment indication
IAB-DU RF requirement is generally reused the corresponding RF requirement of gNB unless otherwise stated. For IAB-DU in FR1, same of gNB, there is RE power control dynamic range defined with maximum power up and down range as [-4, +6] dB for QPSK modulation scheme, which results in totally 10dB maximum range. This requirement is defined as the difference between the power of an RE and the average RE power for a IAB-DU at maximum output power for a specified reference condition. But there is no power boosting/deboosting expected FR2 gNB. Hence no corresponding requirement has been defined for FR2 IAB-DU too. 
Observation 4: for IAB-DU the RE power control dynamic range is specified with maximum range of [-4, +6] dB compared to average RE power for FR1. 
Observation 5: There is no corresponding RF requirement defined for IAB-DU in FR2. 
According to existing RF specification for IAB-DU, the desired/provided DL power adjustment indication, with respect to specific beam(s), should be able to accommodate up to 10dB power up/down range in step of 1dB. Regarding detail signaling design, including whether to differentiate FR1 and FR2 or whether to consider potential margin for future proof, it should be RAN1 and/or RAN2 decision.    
Proposal 1:The desired/actual applied IAB-DU DL power adjustment indication should be able to accommodate up to 10dB power up/down range in step of 1dB with respect to specific beam(s) according to existing RF specification. 
IAB-MT UL PSD range
Since Rel-16, for IAB-MT the power dynamic range is defined as 5dB and 10dB for Wide Area and Local Area class respectively to enable the UL power adjustment to maintain proper link connection. This requirement is applicable for both FR1 and FR2. And this is based on the assumption that the IAB node, especially in Rel-16 and Rel-17, is constructed mainly based on gNB with UE partial functionality considering its fixed and/or (at least partially) planned allocation which is similar to gNB operation. 
Observation 6: for IAB-MT the power dynamic range is defined as 5dB and 10dB based on certain reference condition for Wide Area and Local Area class respectively for both FR1 and FR2.   
According to existing RF specification for IAB-MT in fixed allocation, the desired UL PSD range should be up to 10dB with the possibility to up and down, compared to current PSD applied. Regarding detail signaling design, such as whether to differentiate IAB-MT classification or whether to consider potential margin for future proof, it should be RAN1 and/or RAN2 decision.    
Proposal 2: The desired IAB-MT UL PSD range should be able to accommodate up to 10dB power up/down range, according to existing RF specification. 
The IAB-MT with more UE functionalities than current specification, which is not specified but is not precluded, may be discussed in future release. Hence it may be worthwhile to take a look at existing UE RF requirements related UL PSD range. In TS38.101-1/2, instead of absolute power dynamic range, there are maximum power level and minimum power level which can derive the UL PSD range. The requirements are collected as table below. According to this table the rough PSD range is up to 100dB for FR1 and up to 71dB for FR2 , which is much larger than existing range defined for IAB-MT. It’s up to RAN4 decision whether this should be delivered to RAN1 together with the existing power control defined for IAB in specification. 
Observation 7: the UL PSD range for UE is up to 91dB for FR1 and up to 71dB for FR2.
[bookmark: _GoBack]Proposal 3: Decide further on whether UE UL PSD range should be provided for RAN1 reference. 
	Frequency range
	Maximum output power(any transmission bandwidth within CHBW)
	Minimum output power 

	FR1
	PC1: 31dBm(PSD up to-21.55dBm/Hz@15kHz)
	Around -112.9dBm/Hz

	
	PC1.5: 29dBm
	

	
	PC2: 26dBm
	

	
	PC3:23dBm
	

	FR2(EIRP)
	PC1 min peak EIRP: 40dBm(PSD up to-18.6dBm/Hz@60kHz)
	-78.8 dBm/Hz at minimum condition @60kHz

	
	PC2 min peak EIRP: 29dBm
	-95.8dBm/Hz at minimum condition@60kHz

	
	PC3 min peak EIRP: 22.4dBm
	

	
	PC4 min peak EIRP: 34dBm(PSD up to-24.6dBm/Hz@60kHz)
	

	
	PC5 min peak EIRP: 30.4dBm
	-88.8dBm at minimum condition@60kHz


Conclusion   
In this contribution, the discussion with respect to eIAB power control parameters is provided based on exiting RAN4 specification. It’s proposed to discuss the reply RAN1 LS based on attached draft LS out. 
For IAB-MT UL PSD range, the UE specification is reviewed as well. But it’s open to discuss in RAN4 whether this should be provided to RAN1 as possible range to be taken into account. 
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1	Overall description
RAN4 thanks RAN1 for the LS on range of power control parameters for eIAB in Rel-17. RAN4 has discussed and would like to inform RAN1 that there are related RF requirements defined in TS38.174 as follows:  
According to current RAN4 specification for IAB-DU, there is RE power control dynamic range specified with maximum range of [-4, +6] dB compared to average RE power for FR1. And there is no corresponding RF requirement defined for IAB-DU in FR2 can be reference.  
According to current RAN4 specification for IAB-MT, there is power dynamic range defined as 5dB and 10dB based on certain reference condition for Wide Area and Local Area class respectively applied for both FR1 and FR2. 

Based on above requirement in TS38.174, RAN4 give answers as below: 
The desired/actual applied IAB-DU DL power adjustment indication should be able to accommodate up to 10dB power up/down range in step of 1dB with respect to specific beam(s). It’s up to RAN1 decision on signaling design, such as whether to differentiate FR1 and FR2 or whether to consider potential margin for forward compatibility.
The desired IAB-MT UL PSD range should be able to accommodate up to 10dB power up/down range. It’s up to RAN1 decision on signaling design, such as whether to differentiate IAB-MT classification or whether to consider potential margin for forward compatibility.

2	Actions
To RAN WG1/RAN WG2 
ACTION: 	RAN4 kindly asks RAN1/RAN2 to consider above answers in future discussion 
3	Dates of next RAN WG 4 meetings
TSG RAN WG4 Meeting #102-e			February 21st – March 3rd, 2022   		e-meeting
TSG RAN WG4 Meeting #103-e			May 16th – May 27th , 2022   	     	e-meeting



