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1 Introduction
In WF[1], the below FFS item is stated: 
Simultaneous operation: RF requirement impact due to TX power imbalance between IAB-MT and IAB-DU 

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 paper, we present our view on potential rules for the limitation of the simultaneous MT and DU operation.
2 Discussion
Tx power imbalance between MT and DU for simultaneous MT TX and DU TX
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Figure 1: inter-beam interference to the parent IAB receiving and NR UE receiving
In RAN4#101e, the two cases are analysed listed below to evaluate the receiver impact in the presence of another interreference beam with predefined inter-beam isolation [2], it is observed that there is no issue to receive the wanted signal in the presence of the interference beam (either IAB-MT or IAB-DU in Figure 1).  
1: IAB-DU side lobe interference to the parent IAB-MT receiver

2: IAB-MT side lobe interference to NR UE receiver

As such, we do not see EVM would be impacted by the TX power imbalance between IAB-MT and IAB-DU and thus we do not think the EVM should be exempt from the nominal RF requirement in TS 38.174. The analysis is based on the same PSD between the simultaneous IAB-MT and IAB-DU beam and when there is imbalance PSD between the two beams, additional interference will be leaked into the wanted signal and thus there is an upper limit on the allowed power imbalance between the two beams depending on the distance of IAB-nodes, Tx power and inter-beam isolation etc. As such it is suggested to declare the TX power for simultaneous transmission by the manufacture. With this approach, the EVM of wanted signal should not be impacted.
Observation 1 Declaration of the Tx power of IAB-MT and IAB-DU for simultaneous transmission should avoid the EVM impact of wanted signal and control the interference from higher power into minimal.
Observation 2 EVM could meet the EVM requirement in TS 38.174.

Proposal-1: EVM requirement should not be impacted for the simultaneous IAB-MT and IAB-DU transmission.
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Figure 2: Potential ACLR/CACLR impact by the TX imbalance of IAB-MT and IAB-DU simultaneous transmission when 5Mhz <Wgap < 15 MHz
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Figure 3: Potential ACLR/CACLR impact by the TX imbalance of IAB-MT and IAB-DU simultaneous transmission when Wgap > 15MHz
In WF [1], it is agreed to include the applicable rules for the limitation of the ACLR for the simultaneous IAB-MT and IAB-DU transmission. We think it may be worthwhile to revisit the ACLR/CACLR on the multiple carrier transmission requirement and see if there is a need to have such applicable rules and if so, how to specify it.
In Figure 2 and Figure 3 the ACLR/CACLR is illustrated for IAB-MT carrier and IAB-DU carrier separated with a sub-block gap “Wgap” following the non-contiguous multiple carrier configuration. When there is no TX PSD difference and also the two CC in Figure 2 and Figure 3 are the same IAB-MT and IAB-DU carrier, it is the Rel-16 IAB RF requirement. Two cases below are discussed separately for the case w and w/o Tx power imbalance. 
1.  The IAB-MT and IAB-DU has the non-contiguous sub-block configuration without PSD difference

2. The IAB-MT and IAB-DU has the non-contiguous sub-block configuration with PSD difference

For the case#1, though the IAB-MT and IAB-DU transmit different physical channel, the PA linearity for the IM suppression would be the same, therefore, the same ACLR/CACLR requirement would apply to the IAB-MT and IAB-DU configuration with non-contiguous configuration. 
Observation 3 The same ACLR/CACLR requirement would apply for the same PSD configuration of the IAB-MT and IAB-DU simultaneous transmission.
For Case#2, whether the same CACLR requirement would be applied is not discussed. With the CACLR definition in TS 38.174, there is no limitation on the different PSD level for the configured multiple CC on each side of sub-block gap, thus this different PSD level case could apply also as it is only case where the cumulative adjacent carrier leakage limit is specified. 
The Cumulative Adjacent Channel Leakage power Ratio (CACLR) in a sub-block gap or the Inter RF Bandwidth gap is the ratio of:

a)
the sum of the filtered mean power centred on the assigned channel frequencies for the two carriers adjacent to each side of the sub-block gap or the Inter RF Bandwidth gap, and

b)
the filtered mean power centred on a frequency channel adjacent to one of the respective sub-block edges or Base Station RF Bandwidth edges.

Our opinion is that such CACLR requirement should apply to the IAB-MT and IAB-DU transmission with different PSD as otherwise it would impact the coexisting of the current network with relaxing the CACLR requirement. 
Observation 4 Relaxing the CACLR for the different PSD of IAB-MT and IAB-DU simultaneous operation may impact the coexisting performance
Proposal-2: The same ACLR/CACLR requirement would apply to the mixed IAB-MT and IAB-DU carrier configuration with different PSD level.

Above analysis and proposal in fact still align with previous WF [1] of maintaining the existing RF requirements. However, it should be discussed also whether the existing ACLR/CACLR requirement would apply to the IAB-MT and IAB-DU simultaneous transmission irrespective the same/different PSD level.

In Rel-16 IAB specification, as the IAB-MT and IAB-DU FDM operation for forward compatibility is discussed, and the only RF requirement specified is the local area IAB-MT ACLR as below.
“Requirements specified for Local Area IAB-DU type 2-O in clause 9.7.3.3 shall apply to Local Area IAB-MT type 2-O during transmission in DL timeslot.”
Interpretation of Rel-16 regarding the forward-compatibility of RF requirement is that for the mixed IAB-MT and IAB-DU configuration for simultaneous operation, there is no additional RF requirement impact except the local ACLR for FR2 quoted above.
Observation 5 There is no other RF requirement for forward-compatibility of the FDM operation of the IAB-MT and IAB-DU except the local area IAB-MT ACLR for type 2-O operating in DL timeslot.

With the above observation and also the analysis of the ACLR/CACLR of case#1 and case#2, we think it is best to explicitly the state the RAN4 group Rel-16 consensus on the RF impact in general of the simultaneous IAB-MT and IAB-DU operation or FDM operation of IAB-MT and IAB-DU. Our understanding is that the same multiple carrier TX requirement of either IAB-MT or IAB-MT in contiguous or non-contiguous operation will apply to IAB-MT and IAB-DU simultaneous transmission. This could be captured as general statement in Rel-17 IAB specification or leave it out but capture the similar in testing specification in TS 38.176-1 or TS 38.176-2, either option would be fine with us.
Proposal-3:  Capture general statement of “the same multiple carrier TX requirement of either IAB-MT or IAB-MT in contiguous or non-contiguous operation will apply to IAB-MT and IAB-DU simultaneous transmission” in either core specification of TS 38.174 or testing specification of TS 38.176-1/2.
3 Conclusions

In this contribution, we present our view on RF impact on simultaneous operation of DU and MT and have below observation and proposal:
Observation 1 Declaration of the Tx power of IAB-MT and IAB-DU for simultaneous transmission should avoid the EVM impact of wanted signal and control the interference from higher power into minimal.
Observation 2 EVM could meet the EVM requirement in TS 38.174.
Proposal-1: EVM requirement should not be impacted for the simultaneous IAB-MT and IAB-DU transmission.
Observation 3 The same ACLR/CACLR requirement would apply for the same PSD configuration of the IAB-MT and IAB-DU simultaneous transmission.
Observation 4 Relaxing the CACLR for the different PSD of IAB-MT and IAB-DU simultaneous operation may impact the coexisting performance
Proposal-2: The same ACLR/CACLR requirement would apply to the mixed IAB-MT and IAB-DU carrier configuration with different PSD level.
Observation 5 There is no other RF requirement for forward-compatibility of the FDM operation of the IAB-MT and IAB-DU except the local area IAB-MT ACLR for type 2-O operating in DL timeslot.
Proposal-3: Capture general statement of “the same multiple carrier TX requirement of either IAB-MT or IAB-MT in contiguous or non-contiguous operation will apply to IAB-MT and IAB-DU simultaneous transmission” in either core specification of TS 38.174 or testing specification of TS 38.176-1/2.
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