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1 Introduction
In WF[3], the below FFS item is stated:
Discuss further scenario of IAB-MT and IAB-DU share the same antenna array to support IAB simultaneous operation by FDM way includes but not limits to below aspects:

· For case different beams applied for MT and DU FFS on feasible isolation between beams and associated RF impact.
· For case one beam shared between MT and DU FFS on
· Tx power imbalance between MT and DU for simultaneous MT TX and DU TX
· RX power imbalance between MT and DU for simultaneous MT RX and DU RX
· Timing difference due to IAB-MT TA if any impact
· Whether simultaneous MT TX/DU RX and/or MT RX/DU TX can be removed for this scenario
In this paper, we present our view on RF impact on simultaneous operation of DU and MT.
2 Discussion
Whether simultaneous MT TX/DU RX and/or MT RX/DU TX can be removed for this scenario
Simultaneous MT Tx/DU RX or MT Rx/DU TX:  In Rel-16, only the half duplex between DU and MT is specified and if MT:TX and DU:RX operate simultaneously and MT and DU are configured within the same band, enough isolation between MT and DU transceiver will be required so the impact from TX leakage to desensitization of the RX receiver would be minimized. For example, for FR2 band, 35 dBm TRP with corresponding of 70 dBm EIRP over 100 MHz would result in TX EIRP PSD of 50 dBm/MHz. The noise floor/MHz based on 10 dB noise figure would be -174+10+10*log(1 MHz)=-104 dBm. The isolation needed to not cause more than 3 dB sensitivity degradation would be 154 dB as no isolators are used. If the DU and MT is separately deployed, the MT antenna and DU antenna are assumed to be separated with minimum physical distance to each other. ITU-R M.2244 gives some examples on the analytical estimation of antenna isolation. This is highly related to the site deployment, there is no need to pursue RF requirement on IAB node to enable such operation. 
Observation 1: MT TX/DU RX or MT RX/DU Tx simultaneous operation requires enough isolation between MT and DU transceiver which could possibly be achieved through site deployment. High level of needed isolation could be possibly achieved by increasing the antenna isolation by large physical separation between antennas. 
Proposal 1: No RF specification impact in Rel-17 for MT RX/ DU Tx or MT TX/DU RX simultaneous operation.
RX power imbalance between MT and DU for simultaneous MT RX and DU RX
Simultaneous MT RX/DU RX: As the signal from parent IAB node for MT RX receiving and signal from child IAB for the DU RX receiving are from different cell, the PSD level could be different and such PSD level difference may impact the weak signal SNR caused by noise increase due to the presence of strong signal. This resembles the ACS and IBB case where a weak wanted signal should not be worsened too much in the presence of the strong blocker. The receiver is allowed to some amount of desensitization at the presence of the stronger signal. Though such requirement requires both the interferer and wanted signal are either PUSCH or PDSCH, for the case of wanted and interferer signal are mixed with PDSCH and PUSCH, this will not stress RF receiver even further. The reason is that the interferer level is set according to the co-existing simulation for both UE signal blocker for IAB-DU receiver and BS signal blocker for IAB-MT receiver. Some detail aspect may need to discuss for the two new cases:

1. IAB-DU receiver: Wanted signal PUSCH, interferer PDSCH (Rel-16 interferer is PUSCH)

2. IAB-MT receiver: Wanted signal PDSCH, interferer PUSCH (Rel-16 interferer is PDSCH)

As the IAB-DU always transmits in DL time slot, the child IAB-MT needs to transmit in DL time slot for simultaneous reception case. This means for simultaneous reception, only DL time slot will be possible and make the case#2 valid case to discuss. For case#2, our view is that this should not result in tighter blocking requirement because there are methods to reduce the PSD power from another IAB-MT, for example, power control.
Observation 2: MT RX/DU RX simultaneous receiving does not necessitate the additional RF requirement.
Observation 3: MT RX/DU RX simultaneous receiving imply child IAB-MT transmitting only in downlink time slot as the parent IAB-DU can only transmit in down time slot.
Proposal 2: There is no RF specification impact for MT RX/DU RX receiving.

Tx power imbalance between MT and DU for simultaneous MT TX and DU TX
In RAN4#99e, there is concern on potential received signal quality of FDM operation between IAB-MT and IAB-DU due to the unwanted emission caused by TX power imbalance. Such scenario was simulated in scenario 2 in coexisting simulation in layout 2 with agreed simulation assumptions [2] when setting the ACLR of IAB-MT.
· Scenario 2: 

· IAB DU transmission / IAB MT reception: DL time slots

· IAB MT transmission / IAB DU reception: DL time slots

In the coexisting simulation, the power control is enabled in IAB-MT in coexisting simulation, so the TX power imbalance scenario is indirectly simulated. The coexisting simulation evaluates the interference impact on the NR network when IAB network is aggressor. If the concern is within the IAB network itself, e.g the aggressor is IAB-DU and victim is the parent IAB receiving, the ACIR of IAB-MT to parent IAB-DU link and ACIR of the NR BS to NR UE could be compared and see if the additional coexisting is needed to evaluated this:
ACIR from NR BS to NR UE: 21.8 dB for FR2 and 32.7 dB for FR1.
ACIR from IAB-MT to parent IAB-DU: 22.54 dB for FR2 and 42 dB for FR1

So generally, the ACIR of IAB-MT to its parent IAB node is better than ACIR from NR BS to NR UE. When the IAB network is co-located with NR network and IAB-MT transmits in DL time slots as aggressor, it could be deduced that victim of NR network could be worse impacted than IAB to IAB network (co-located IAB-DU to its parent IAB or IAB node in another IAB network in general). The UE type ACIR and BS type ACIR for IAB-MT is configured in simulation and performance comparison is made and it is observed that BS type ACIR will incur less impact on NR network and thus provide better protection for 5th percentile DL throughput[3][4]. Considering the ACIR from IAB-MT to parent IAB-DU is higher than ACIR from NR BS to NR UE, one can deduce the IAB-MT transmitting in DL time slot could co-exist with co-located IAB-DU and there is no further RF impact on this scenario.
Observation 4: IAB-MT and co-located IAB-DU could coexist when IAB-MT transmitting in DL time slots.

 Proposal 3: No new RF requirement is required for FDM operation.
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: MT TX/DU RX or MT RX/DU Tx simultaneous operation requires enough isolation between MT and DU transceiver which could possibly be achieved through site deployment. High level of needed isolation could be possibly achieved by increasing the antenna isolation by large physical separation between antennas. 

Proposal 1: No RF specification impact in Rel-17 for MT RX/ DU Tx or MT TX/DU RX simultaneous operation.
Observation 2: MT RX/DU RX simultaneous receiving does not necessitate the additional RF requirement.
Observation 3: MT RX/DU RX simultaneous receiving imply child IAB-MT transmitting only in downlink time slot as the parent IAB-DU can only transmit in down time slot.

Proposal 2: There is no RF specification impact for MT RX/DU RX receiving.

Observation 4: IAB-MT and co-located IAB-DU could coexist when IAB-MT transmitting in DL time slots.

 Proposal 3: No new RF requirement is required for FDM operation.
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