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Introduction
[bookmark: _Hlk67466568]Rel.17 WID [1] has following RAN1-led objectives that may/will require RAN4 involvement:
Duplexing enhancements [RAN1-led, RAN2, RAN3, RAN4]:
· Specification of enhancements to the resource multiplexing between child and parent links of an IAB node, including:
· [bookmark: _Hlk26193173]Support of simultaneous operation (transmission and/or reception) of IAB-node’s child and parent links (i.e., MT Tx/DU Tx, MT Tx/DU Rx, MT Rx/DU Tx, MT Rx/DU Rx).
· Support for dual-connectivity scenarios defined by RAN2/RAN3 in the context of topology redundancy for improved robustness and load balancing.
· Specification of IAB-node timing mode(s), extensions for DL/UL power control, and CLI and interference measurements of BH links, as needed, to support simultaneous operation (transmission and/or reception) by IAB-node’s child and parent links.

RAN4 objectives are defined as follows:
RF and RRM requirements [RAN4-led]:
· Definition of IAB node RF requirements if needed for any Rel-17 extensions.
· Definition of RRM core requirements if needed for any Rel-17 extensions.

In this contribution we discuss simultaneous operation of IAB-node’s child and parent links.
Discussion
The outcome of discussions in RAN4#100-e were captured in an approved way forward in [3]. It was identified that for 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
· No RF requirement impact for MT RX/DU RX simultaneous operation in FDM mode
The only case identified for possible core specification impact is intra-node interference, where transmission from same IAB-node interfere each other: 
· 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 
Tx power imbalance for different and shared beams
When IAB-MT and IAB-DU share the same beam, no additional isolation is provided. However, when IAB-DU And IAB-MT use separate beams, the isolation between beams depends on beam directions how digital signal processing is used to provide additional isolation. In FR2 possibilities for such signal processing are limited due to the prevalent use of analog beamforming, and it can be assumed that isolation between beams is at most 13 dB, i.e. the level of a sidelobe from uniformly excited array. Example of such antenna pattern is provided in Figure 1. It is possible that with suitable beam directions the isolation is higher, but this is not guaranteed. The condition to reach at least 13 dB isolation is that the beam directions are sufficiently different.
[image: ]
Figure 1: Example of 2D-cut of 8x8 antenna array pattern with and without impact from individual element patterns
Naturally, implementation-specific ways exist to improve the isolation, but they should not be considered in the standard.
Observation 1: Isolation between beams can be expected to be guaranteed to be at most 13 dB in FR2, assuming beams are pointing in clearly different directions.
In FR1 the same baseline assumption can be applied, as it is guaranteed that in all implementations the beam processing of IAB-DU and IAB-MT is common in such a way that leakage towards the other beams is minimized.
Observation 2: Same 13 dB isolation can be assumed for FR1.
Observation 3: Implementation specific methods are available for both FR1 and FR2 to improve the isolation.
One possible scenario where RF performance is impacted is FDM-transmission where IAB-MT transmission is power controlled. This may result in a case where unwanted emissions of the higher-power IAB-DU transmission have impact on the signal quality of the lower-power IAB-MT transmission. Additionally, some emission requirements, like ACLR, could be difficult to be met for the lower power IAB-MT transmissions, in case the unwanted emissions are dominated by the high power IAB-DU transmission. The scenario is illustrated in Figure 2.
[image: ]
Figure 2: Wanted signals (blue) and emissions spectra of IAB-DU transmissions (orange) and IAB-MT transmission (green). Only one side of emission spectra drawn. The illustration is not in scale.
Observation 4: FDM of IAB-MT and IAB-DU transmissions may impact RF performance, especially if IAB-MT transmission is power controlled.
IAB RF core requirements set IAB-MT dynamic range for PSD to be 5 or 10 dB depending on IAB class. Therefore, isolation between beams is larger than this. This means that the leakage from higher power transmission won’t be an issue for signal quality, as it is offset by the beam isolation.
The standard does not need to cover cases where dynamic range is greater than what is set by the minimum requirements and those shall be left to implementation.
Observation 5: With 13 dB beam isolation, different power levels of IAB-DU and IAB-MT transmissions are not problematic for signal quality. This may not be the case when transmission power capabilities are different.
When emission requirements are considered, higher power IAB-DU transmission could still cause e.g. ACLR of IAB-MT to fail, as emissions are measured as TRP and therefore isolation between beams does not have impact. There are multiple options how this could be taken into account in minimum requirements. Emission requirements could be made more stringent, however, this would likely result in IAB-implementations being infeasible both in FR1 and in FR2. As it was concluded there is no issue from signal quality perspective, the most important thing is whether the emissions cause co-existence issues and specify requirements according to that.
Therefore, in our view it is sufficient to set emission requirements for the case where both IAB-MT and IAB-DU transmit at maximum power, and in case different maximum output power is declared for IAB-MT and IAB-DU, the higher power is used. This effectively means that relative requirements are specified based on maximum power capability, and do not consider to option that transmission is dynamically power controlled. This exception should be specified. 
Proposal 1: Specify exception for relative ACLR so that emission level is relative to higher power transmission out of IAB-MT and IAB-DU output power capabilities, at maximum output power. 
EVM performance may suffer from similar degradation as relative ACLR, and requiring meeting EVM requirement for the lower power transmission may be challenging in case the signal quality is corrupted by emissions from the higher power transmission. A straightforward way to both acknowledge that there may be impact to EVM as well as avoid excessively stringent requirements is to define EVM requirement only to the higher power transmission. The performance level of the lower power transmission would therefore be left for implementation and a differentiating factor in the market.
Proposal 2: For simultaneous IAB-MT and IAB-DU transmission in FDM manner, define EVM requirement only for the higher power transmission.
Conclusion 
In this contribution rel-17 IAB RF requirement impact due to simultaneous operation of IAB-Node’s child and parent links was discussed. Following observations and proposals were made:
Observation 1: Isolation between beams can be expected to be guaranteed to be at most 13 dB in FR2, assuming beams are pointing in clearly different directions.
Observation 2: Same 13 dB isolation can be assumed for FR1.
Observation 3: Implementation specific methods are available for both FR1 and FR2 to improve the isolation.
Observation 4: FDM of IAB-MT and IAB-DU transmissions may impact RF performance, especially if IAB-MT transmission is power controlled.
Observation 5: With 13 dB beam isolation, different power levels of IAB-DU and IAB-MT transmissions are not problematic for signal quality. This may not be the case when transmission power capabilities are different.
Proposal 1: Specify exception for relative ACLR so that emission level is relative to higher power transmission out of IAB-MT and IAB-DU output power capabilities, at maximum output power. 
Proposal 2: For simultaneous IAB-MT and IAB-DU transmission in FDM manner, define EVM requirement only for the higher power transmission.
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