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Introduction
In RAN4#101-e a WF was agreed capturing the following agreement: 
Agreement 
Maintain existing RF requirements, further discuss on conformance test cases for declared Tx power (ZTE, Samsung, Ericsson)
· Including some clarification on requirements applicable rules in core specification for the limitation of meeting relative ACLR requirements at least, FFS for EVM requirements.
· Further work on detailed wording for such clarification 
In this contribution we discuss how to capture the agreement in core specification.
Discussion
In [2] the simultaneous IAB-MT and IAB-DU operation was discussed, and a proposal was made to define an exception to relative ACLR and EVM requirements to avoid a case where leakage between the transmissions makes it impossible to meet the requirements. It was later agreed that some applicability rules may be included in core specifications to clarify the connection between manufacturer declarations and the leakage issue.

The difficulty of operating with large power imbalance has been observed also in RAN1, which has sent a related LS to RAN4 [3]. It should be noted that RAN1 has defined only optional communication to provide information about issues coming from power imbalance. This does not remove the need to clarify the situation in RAN4 minimum requirement.

Observation 1: RAN1 solutions described in [3] do not remove the need to provide clarifications to RAN4 minimum requirements on power imbalance.

Typically, the principle is that core requirements are always valid, and conformance specifications define the test points where they are verified. Now RAN4 has identified that there are requirements which may not be possible to meet when power imbalance is introduce, and it would not be proper to hide this issue behind selection of test points, where the issue does not realize. Deploying operators may not look at conformance test points, and assuming that the core requirement is always met would be erroneous. Specifically, the issue is for relative ACLR and EVM. 

Proposal 1: Clarify in RAN4 core specifications that during simultaneous IAB-MT and IAB-DU operation, EVM and relative ACLR requirements are required to be met only when operating within manufacturer declared power imbalance. 

In the following examples have been provided how this can be done for EVM and ACLR. The examples are for conducted requirements, but the same wording can be applied for radiated requirements also.

<Example how to clarify the modulation quality requirement>
[bookmark: _Toc57820197][bookmark: _Toc57821124][bookmark: _Toc61183400][bookmark: _Toc61183794][bookmark: _Toc61184186][bookmark: _Toc61184578][bookmark: _Toc61184968][bookmark: _Toc66386311][bookmark: _Toc74583152][bookmark: _Toc76541965][bookmark: _Toc82449947][bookmark: _Toc82450595]6.5.2	Modulation quality
[bookmark: _Toc57820198][bookmark: _Toc57821125][bookmark: _Toc61183401][bookmark: _Toc61183795][bookmark: _Toc61184187][bookmark: _Toc61184579][bookmark: _Toc61184969][bookmark: _Toc66386312][bookmark: _Toc74583153][bookmark: _Toc76541966][bookmark: _Toc82449948][bookmark: _Toc82450596]6.5.2.1	IAB-DU modulation quality
The requirements in clause 6.5.2 for BS type 1-H in TS 38.104 [2] apply to IAB-DU type 1-H.
During simultaneous IAB-DU and IAB-MT operation, the requirements are required to be met only when operating within manufacturer declared power imbalance.
[bookmark: _Toc53185346][bookmark: _Toc53185722][bookmark: _Toc57820199][bookmark: _Toc57821126][bookmark: _Toc61183402][bookmark: _Toc61183796][bookmark: _Toc61184188][bookmark: _Toc61184580][bookmark: _Toc61184970][bookmark: _Toc66386313][bookmark: _Toc74583154][bookmark: _Toc76541967][bookmark: _Toc82449949][bookmark: _Toc82450597]6.5.2.2	IAB-MT modulation quality
[bookmark: _Toc53185347][bookmark: _Toc53185723][bookmark: _Toc57820200][bookmark: _Toc57821127][bookmark: _Toc61183403][bookmark: _Toc61183797][bookmark: _Toc61184189][bookmark: _Toc61184581][bookmark: _Toc61184971][bookmark: _Toc66386314][bookmark: _Toc74583155][bookmark: _Toc76541968][bookmark: _Toc82449950][bookmark: _Toc82450598]6.5.2.2.1	General
Modulation quality is defined by the difference between the measured carrier signal and an ideal signal. Modulation quality can e.g. be expressed as Error Vector Magnitude (EVM). The Error Vector Magnitude is a measure of the difference between the ideal symbols and the measured symbols after the equalization. This difference is called the error vector. Details about how the EVM is determined are specified in Annex D.
For IAB-MT type 1-H this requirement shall be applied at each TAB connector supporting transmission in the operating band.
During simultaneous IAB-DU and IAB-MT operation, requirements are required to be met only when operating within manufacturer declared power imbalance.
<Example ends>

<Example how to clarify the ACLR requirement>
[bookmark: _Toc45893467][bookmark: _Toc44712154][bookmark: _Toc37267552][bookmark: _Toc37260164][bookmark: _Toc36817248][bookmark: _Toc29811696][bookmark: _Toc21127487][bookmark: _Toc53185359][bookmark: _Toc53185735][bookmark: _Toc57820211][bookmark: _Toc57821138][bookmark: _Toc61183414][bookmark: _Toc61183808][bookmark: _Toc61184200][bookmark: _Toc61184592][bookmark: _Toc61184982][bookmark: _Toc66386325][bookmark: _Toc74583166][bookmark: _Toc76541979][bookmark: _Toc82449961][bookmark: _Toc82450609]6.6.3	Adjacent Channel Leakage Power Ratio
[bookmark: _Toc45893468][bookmark: _Toc44712155][bookmark: _Toc37267553][bookmark: _Toc37260165][bookmark: _Toc36817249][bookmark: _Toc29811697][bookmark: _Toc21127488][bookmark: _Toc53185360][bookmark: _Toc53185736][bookmark: _Toc57820212][bookmark: _Toc57821139][bookmark: _Toc61183415][bookmark: _Toc61183809][bookmark: _Toc61184201][bookmark: _Toc61184593][bookmark: _Toc61184983][bookmark: _Toc66386326][bookmark: _Toc74583167][bookmark: _Toc76541980][bookmark: _Toc82449962][bookmark: _Toc82450610]6.6.3.1	General
Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.
[bookmark: _Hlk508123095]The requirements shall apply outside the IAB-DU RF Bandwidth, IAB-MT RF Bandwidth or Radio Bandwidth whatever the type of transmitter considered (single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer’s specification.
[bookmark: _Hlk508123083]For an IAB-Node operating in non-contiguous spectrum, the ACLR requirement in clause 6.6.3.2 shall apply in sub-block gaps for the frequency ranges defined in table 6.6.3.2-3, while the CACLR requirement in clause 6.6.3.2 shall apply in sub-block gaps for the frequency ranges defined in table 6.6.3.2-4.
For a multi-band connector, the ACLR requirement in clause 6.6.3.2 shall apply in Inter RF Bandwidth gaps for the frequency ranges defined in table 6.6.3.2-3, while the CACLR requirement in clause 6.6.3.2 shall apply in Inter RF Bandwidth gaps for the frequency ranges defined in table 6.6.3.2-4.
The requirement shall apply during the transmitter ON period.
During simultaneous IAB-DU and IAB-MT operation, requirements in table 6.6.3.2-1, 6.6.3.2-3 and 6.6.3.2-4 are required to be met only when operating within manufacturer declared power imbalance. 
[bookmark: _Toc45893469][bookmark: _Toc44712156][bookmark: _Toc37267554][bookmark: _Toc37260166][bookmark: _Toc36817250][bookmark: _Toc29811698][bookmark: _Toc13080199][bookmark: _Toc53185361][bookmark: _Toc53185737][bookmark: _Toc57820213][bookmark: _Toc57821140][bookmark: _Toc61183416][bookmark: _Toc61183810][bookmark: _Toc61184202][bookmark: _Toc61184594][bookmark: _Toc61184984][bookmark: _Toc66386327][bookmark: _Toc74583168][bookmark: _Toc76541981][bookmark: _Toc82449963][bookmark: _Toc82450611]6.6.3.2	Limits and Basic limits
<Example ends>

Conclusion 
In this contribution power imbalance between IAB-MT and IAB-DU was discussed and following proposals were made.
Observation 1: RAN1 solutions described in [3] do not remove the need to provide clarifications to RAN4 minimum requirements on power imbalance.

Proposal 1: Clarify in RAN4 core specifications that during simultaneous IAB-MT and IAB-DU operation, EVM and relative ACLR requirements are required to be met only when operating within manufacturer declared power imbalance. 
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