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Introduction
Regarding how to define IAB RF requirement RAN4 achieved below agreement in RAN4#92 meeting. 
The RF requirements shall be defined in an architecture agnostic way for backhaul and access function. Both separate and shared architecture shall be kept and no priority is adopted at this stage.
Can be re-visited if any issues are found with this approach
Different types of IAB nodes could be specified if needed
This contribution will discuss IAB TX RF requirement further based on this consensus. And in companion contribution of [4], further discussion on how to define RX RF requirement is presented. 
Discussion
According to skeleton agreed in [1] for IAB TS there would be separated main clauses for conducted TRX requirement and OTA TRX requirement. For conducted serious requirements that is requested to be included to facilitate the testing effort for FR1 IAB. 
According to the previous discussion the IAB-DU would play the role of purely BS in view of RAN4 as common understanding. However, there could be two implementation solutions for IAB as one is IAB-MT and IAB-DU convergence on most RF HW(category I), and the other is IAB to be built by two relative isolated components of BS(DU)+UE(MT)(category II) . And it is proposed to develop the RF requirement with the target to accommodate with both implementation solutions. For some of the UE specific behaviour(s) which cannot or doesn’t necessary be supported by category I IAB, the requirement can be defined dedicated for category II IAB node. On this other hand, some of the UE requirement may be stricter than BS. 
Hence there are two options here for consideration in the angle of both system performance and implementation flexibility. 
Option 1: define one identical requirement regardless the functionality
Option 2: define two sets of requirement but allow the flexibility for IAB declaration on which to be applied. 
For example IAB can declare to support identical capability for DU and MT as black box then one set of requirement would be applied. If it declares different capability then different requirement would be applied to different connector(s), boundary or operating mode accordingly.
The other dimensionality considered here is whether to define requirement for downlink channel transmission and/or uplink channel transmission separately, dedicatedly or only. The motivation is that the test parameter, configuration or request may be different for certain use case. 
In following part the requirement would be discussed one by one on how to construct the RF specification higher order clause. 
1.1 Conducted TX requirements for FR1
For those connectors which declared applied for both IAB DU and IAB MT it could be tested by more stringent requirement between two sets. 
IAB output power
The BS conducted output power is defined in Table 6.2.1-2 of TS38.104 with different conducted level for different BS class. For UE side the output power requirement includes MOP for each power class, power reduction for different cases and Pcmax restriction for FR1 in TS38.101-1. Currently in co-existence study for FR1 it is assumed with 38dBm for IAB MT with no assumption on IAB DU. In LTE phase only BS classes for small cell are defined for Relay access link and only one power class equivalent to UE PC3 defined for Relay backhaul. For IAB node conducted output power it should be discussed which option should be selected to define the requirement. Based on this conclusion, the specific power class can be discussed further based on expected deployment environment(s). 
Considering the forward compatibility and implementation flexibility, it is proposed to choose option 2 for conducted IAB output power class requirement. And Pcmax should be defined for IAB MT conductor(s) with or mode which is applicable with option 1 .  
Proposal 1-1: for conducted IAB power class, it proposed to defined requirement with option 2. 
Proposal 1-2: for conducted Pcmax, option 1 should be applied. 

Output power dynamics
Under this 2nd sub-clause, it should capture BS-like power dynamic with assumption of equal PSD, UE-like minimum output power, and necessary UE-like power control requirement considering no dedicated 2nd sub-clause included currently. For BS-like power dynamic range, it is expected IAB spec can refer to BS requirement directly. And the same to UE-like power control requirement. These requirement should be applied for either IAB DU(or MT) connector(s) or IAB DU(or MT) mode. That means option 1 can be applied for these two requirements. However for minimum output power, in view of DU and MT it could support different level of TX dynamic range. Hence anyway two sets of requirement should be defined.
Proposal 2-1: Option 1 should be applied to define sub-clause of BS like power dynamics for Downlink physical channel and UE-like power control requirement for Uplink physical channel.
Proposal 2-2: whether option 2 should be applied for minimum output power depends on co-existence study. 

Transmit ON/OFF power
Requirement for time mask and off power should be defined under this sub-clause. The time mask for Downlink physical channel and Uplink physical channel should be defined separately with option 1. But whether the off power should be defined based on option 2 can be double confirmed after discussion. 
Proposal 3-1: The time mask for both downlink physical channel and Uplink physical channel should be defined 
Proposal 3-2: Off power may be defined with option 2 based on discussions. 

Transmitted signal quality
Requirement for Transmitted signal quality for NR includes frequency error, EVM, TAE for Downlink physical signal transmission and other UE specific requirements. For frequency error there is discussion on whether to specify different for IAB-DU and IAB-MT. Hence it is proposed to define both absolute frequency error and relative frequency error as two sets of requirement. For EVM both Downlink and Uplink physical layer channel should be defined with reference to corresponding BS and UE specification. And the support of 256QAM can be considered further whether this should be mandatory for IAB in FR1. Regarding TAE is should be defined for Down physical signal transmission only just as BS specification. For remaining UE specific TX signal quality should be discussed further the necessity to IAB node.
Proposal 4-1: Frequency error can be defined according to option 2.
Proposal 4-2: EVM requirement should be defined for both downlink physical channel and Uplink physical channel with option 1.
Proposal 4-3: TAE can be defined for Downlink physical channel only with option1. 

Unwanted emission 
Unwanted emission sub-clause should include occupied bandwidth, ACLR, OBUE/SEM, and spurious emission. How to define the emission requirement would be decided according to outcome of co-existence study. However, the occupied bandwidth can be introduced with approach of option1. 
Proposal 5: occupied bandwidth can be introduced with approach of option1 for IAB. 

Transmitter intermodulation
This requirement is defined to reuse BS requirement in Relay spec. Hence it could be defined as option 1.
Proposal 6: TX IM requirement can be defined as option 1. 
1.2 OTA TX requirements for FR1 and FR2
For many aspects the similar consideration shared in sub-clause 2.1 for conducted requirement can be applied for corresponding OTA TX requirement. Hence in this sub-clause it will focus on the delta issues. 
Radiated transmit power and OTA output power
As discussed in [3] it is suggested to define radiated transmit power and OTA output power with approach of option2, i.e., for FR2 following two serious of requirement would be introduced.  
 1ST : EIRP accuracy and TRP accuracy of declaration value for Downlink physical channel transmission
 2nd :  minimum peak EIRP + maximum TRP with specified value for Uplink physical channel transmission
And in certain condition FR2 IAB shall declare or report its corresponding capability for both Downlink and uplink transmission. And the capability for Downlink and Uplink transmission can be identical or different. For spherical coverage and beam corresponding requirement of Rel16 fixed IAB Uplink transmission, it could be deferred the discussion for next release of which mobile IAB may be introduced and spherical coverage and beam correspondence may be needed. 
Regarding FR1 the hybrid type IAB the EIRP accuracy can be defined. For FR1 OTA type IAB node, both EIRP accuracy and TRP upper limit for small cell can be applied for Downlink physical channel transmission. Corresponding requirement for Uplink channel transmission should be defined as well for FR1 OTA type IAB.  
For configured transmitted power, considering current definition is fully based on FR2 power class discussion  
Proposal 7-1: EIRP and TRP requirements for both EIRP and TRP will be introduced and OTA type IAB needs to report or declare its capability for both FR1 and FR2. 
Proposal7-2: Discussion on FR2 spherical coverage and beam correspondence will be postponed to Rel17 if mobile IAB included in the scope. 
Proposal 7-3: For FR1 hybrid IAB EIRP accuracy will be defined. 

OTA output dynamics
For FR1, the proposals for corresponding requirement can be reused.
For FR2, the similar consideration can be applied as well. First of all, the next level sub-clause should cover total dynamic ranges for Downlink physical channel, minimum output power and power control for Uplink physical channel. 
Proposal8-1: Option 1 should be applied to define sub-clause of BS like power dynamics for Downlink physical channel and UE-like power control requirement for Uplink physical channel.
Proposal8-2: whether option 2 should be applied for minimum output power depends on co-existence study. 

OTA transmit ON/Off power 
Transmit off power, time mask and transient period should be captured under this sub-clause. For transmit off power from OTA testing perspective, it should be one identical requirement for all the case with all TX chains off. For transient period, to allow implementation flexibility, option 2 can be considered to define both 5us and 3us for FR2. For time mask, the same to conducted FR1 discussion, time mask for both downlink physical layer and Uplink physical layer should be introduced. 
Proposal9-1: for OTA transmit off power, one requirement should be defined for all the cases.
Proposal9-2: For OTA transient period of FR2, either 5us or 3us can be applied for IAB
Proposal9-3: for OTA time mask, requirement for both Downlink physical channel and Uplink physical channel should be defined. 


OTA transmitted signal quality
The same consideration and proposals in 2.1 for conducted transmitted signal quality can be applied here.  
Proposals in 4-1, 4-2 and 4-3 are applied for OTA transmitted signal quality as well. 

OTA unwanted emissions
The same consideration and proposals in 2.1 for conducted unwanted emission can be applied here.  
Proposal in 5 is applied for OTA unwanted emission as well. 

OTA Transmitter intermodulation
This requirement is defined to FR1 only. And it could be defined as option 1.
Proposal 10: TX IM requirement can be defined as option 1 for FR1. 

 Conclusion
The proposals for IAB TX requirement are summarized as table below:
	Conducted TX items
	Option 1 or option 2?
	Distinguish for DL and UL?
	OTA TX items
	Option 1 or option 2?
	Distinguish for DL and UL?

	IAB output power
	Power class
	Option 2
	N/A
	Radiated transmit power
	EIRP
	Option 1
	Define both 

	
	Pcmax
	Option 1
	UL only
	
	Pcmax
	Option 1
	UL only

	
	
	
	
	OTA output power
	Option 1
	Defined both

	Output power dynamics
	Power dynamic range
	Option 1
	Define both separately
	OTA power dynamics
	Power dynamic range
	Option 1
	Define both separately

	
	Min TX power
	Option 1
	UL only
	
	Min TX power
	Option 1
	UL only

	Transmit ON/OFF power
	Time mask
	Option 1
	Define both separately
	OTA transmit ON/OFF power
	Off power
	Option 1
	N/A

	
	Off power
	Option 2
	N/A
	
	Transient period 
	Option 2
	N/A

	
	
	
	
	
	Time mask
	Option 1
	Define both separately

	Transmitted signal quality
	Frequency error
	Option 2
	N/A
	OTA transmitted signal quality
	Frequency error
	Option 2
	N/A

	
	EVM
	Option 1
	Define both separately
	
	EVM
	Option 1
	Define both separately

	
	TAE
	Option 1
	DL only
	
	TAE
	Option 1
	DL only

	Unwanted emissions
	OBW
	Option1 
	N/A
	OTA unwanted emission
	OBW
	Option1 
	N/A

	
	ACLR
	TBD
	TBD
	
	ACLR
	TBD
	TBD

	
	OBUE/SEM
	TBD
	TBD
	
	OBUE/SEM
	TBD
	TBD

	
	Spurious emission
	TBD
	TBD
	
	Spurious emission
	TBD
	TBD

	Transmitter intermodulation
	TX IM
	Option 1
	N/A
	OTA Transmitter intermodulation
	TX IM
	[bookmark: _GoBack]Option 1 for FR1 only
	N/A
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