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1 Introduction
In WF[3], the below FFS item is stated:
RAN4 RF specification impact due to Simultaneous MT TX/DU TX for FDM operation

· No RF core requirement impact for MT TX/DU TX simultaneous operation in FDM mode  in point of view of coexistence between IAB and existing NR network

· There is no need for additional coexistence simulation.

· No additional effort is needed on RF impact except issues listed below

· FFS on intra-node (i.e. transmissions from the same node interfering each other) interference considering MT/DU simultaneous transmission operation with unbalanced transmitting power with below cases:

Case 1: MT and DU using the same antenna panel 

Case 2: MT and DU using different antenna panes

Case 3: other possibility is not excluded.

· Based on the investigation of the intra-node (i.e. transmissions from the same node interfering each other) interference, RAN4 could decide whether exception on unwanted emission or restriction on scenario can be addressed in core spec, conformance spec or TR with below options

· Option 1: exception on unwanted emission: EVM, relative and absolute ACLR are not applied for power controlled link

· Option 2:  restriction on scenario: FDM operation with shared beam case is assumed/considered for the same class and/or similar power capability between IAB-DU and IAB-MT only in RAN4 spec.

· Option 3: other options are not excluded.

· Further study on conformance testing detail on this case is not precluded in perf. part such as testability, test coverage and test configuration 

In this paper, we present our view on RF impact on simultaneous operation of DU and MT.
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#100e, the intra-node interference is listed as FFS. To evaluate the intra-node interference issue, the receiver impact needs to be analysed. The simultaneous transmission of MT and DU may generate the inter-beam interference to the respective receiver as Figure 1 shows. The IAB-MT and NR UE belong to the different cells so this issue is similar to the issue of inter-cell interference and the investigate of the IAB-DU transmission interference on parent IAB-MT receiving and also the IAB-MT transmission (in DL time slot) interference on the NR UE receiving would be necessary.
Case#1: IAB-DU side lobe interference to the parent IAB-MT receiver
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Figure 2: Antenna radiation pattern in horizontal cut for 8 x 8 antenna element panel.

In Figure 2, the 64 antenna element radiation pattern is simulated and we could 15 dB isolation for the same EIRP two beam when the two beam separated with 10 degree. To achieve more isolation between two beams, the space separation could be larger. As the IAB-MT beam and IAB-DU beam may directed to the different elevation angel, there could be additional space isolation in vertical direction. 
Observation#1: Inter-beam isolation depend on the azimuth and elevation angel separation.

The narrower the transmitted beam, the lower the side lobe interference to the other system. There are techniques to lower the side /grating lobe (e.g tapering) and the expected isolation about 20 to 30 dB could be possible.
The interference power could be calculated for a 200m parent WA IAB and child WA IAB deployment. Assuming the IAB-DU EIPR is 50 dBm, with the inter-beam isolation of the 25 dB, the side lobe power in the IAB-MT beam direction would be 25 dBm. With the 30GHz frequency, the pathloss to parent IAB-DU receiver is 108 dB (free space) and thus power to the IAB-MT DU receiver is -83 dBm. This is 16 dB below the in-band blocking of EIS + 33 dB assuming the EIS of -100 dBm. For the adjacent carrier case, The ACIR is 22.54 dB so the co-channel interference will be -110 dBm which is 10 dB below the EIS. 
Observation-2: There is no issue for the parent IAB-DU receiving of child IAB-MT in the presence of the child IAB-DU transmission.
Case#2: IAB-MT side lobe interference to NR UE receiver

Similarly, when evaluating the IAB-MT side lobe impact to the NR UE receiver in the co-located IAB-DU transmitter, this case would be similar with the different operating carrier in the same sector in NR BS. As different carrier could be operated with the same sector with similar power, it would be the same case for different IAB-MT carrier and IAB-DU carrier. For example, assuming the IAB-MT EIRP is 50 dBm, and the beam isolation is 25 dB, the IAB-MT power to the in-beam direction of the IAB-DU is 25 dBm, the minimum distance to the NR UE is 35m for FR2 and the pathloss is 93 dB and thus the interference power arrived at NR UE antenna is -68 dBm. The UE blocking level is -59.5 dBm assuming the REFSENS is -95 dBm for a 100MHz bandwidth channel. The ACIR of the NR UE is 22 dB and thus -90 dBm which is 5 dB above REFSENS. For adjacent carrier case, it is allowed to desens 14 dB.  
Observation-3: There is no issue for the NR UE receiving of child IAB-MT in the presence of the child IAB-MT transmission.

In the above analysis, it is assumed the same EIRP power between IAB-MT and IAB-DU beam and thus the observations are based on such assumption. If there would be any EIRP/PSD difference between the two beam, it can be observed that such difference will “eat up” the inter-beam isolation margin and would possibility further deteriorated the received wanted signal. However, it is difficult to specify how many dB power difference between IAB-MT and IAB-DU beam should be as this is related to the implementation of inter-beam isolation and also depend on the IAB-MT beam direction in the real deployment. 

Observation-4: The unbalanced EIRP/PSD power difference reduce the inter-beam isolation and it should be implementation specific on how many dB the IAB product allowed to tolerate a certain SNR degradation caused by unbalanced EIRP/PSD power.

The inter-beam isolation is similar in either same panel or different panel. It may vary depending on different AAS antenna technique but generally the principle is the same.

Observation-5: The inter-beam isolation principle is the same irrespective the same or different panel.

Based on the above analysis, it can be seen that enabling the simultaneous IAB-MT and IAB-DU operation would be possible, but the EIRP power for simultaneous transmission of IAB-MT and IAB-DU may be implementation specific and may be deviated from the TDM operation of IAB-MT and IAB-DU as there is no inter-beam interference issue. Thus, we think it is more appropriated to introduce a new declaration on the carrier power for the simultaneous IAB-MT and IAB-DU transmission.

Proposal-#1: Introduce the new declaration for the IAB-MT and IAB-DU carrier power for the simultaneous transmission. 

Regarding whether or not to test the simultaneous transmission of IAB-MT and IAB-DU, RAN4 could debate on it. This case is similar with the multiple carrier operation in NR BS. The NR BS use the NRTC1 to test on EVM but it is not necessary that all different carrier should be transmitting in different OTA peak directions simultaneously. From this aspect, we think for IAB-MT and IAB-DU simultaneous transmission, follow the BS approach would be appropriated.
Proposal-#2: Follow the NR BS approach on the multiple carrier operation for IAB-MT and IAB-DU simultaneous transmission.

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: Inter-beam isolation depend on the azimuth and elevation angel separation.

Observation-2: There is no issue for the parent IAB-DU receiving of child IAB-MT in the presence of the child IAB-DU transmission.

Observation-3: There is no issue for the NR UE receiving of child IAB-MT in the presence of the child IAB-MT transmission.

Observation-4: The unbalanced EIRP/PSD power difference reduce the inter-beam isolation and it should be implementation specific on how many dB the IAB product allowed to tolerate a certain SNR degradation caused by unbalanced EIRP/PSD power.

Observation-5: The inter-beam isolation principle is the same irrespective the same or different panel.

Proposal-#1: Introduce the new declaration for the IAB-MT and IAB-DU carrier power for the simultaneous transmission. 

Proposal-#2: Follow the NR BS approach on the multiple carrier operation for IAB-MT and IAB-DU simultaneous transmission.
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