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Introduction
This contribution discusses some issues related to FDM/SDM multiplexing for IAB node. 
Discussion
In Rel-16, IAB specifications mainly focus on TDM between parent link and child link with consideration for forward compatibility for potential support of FDM/SDM. Due to the network-wide implications of half duplexing constraint, IAB-DU resource can be configured semi-statically as D/F/U and H/S/NA by CU in the time domain, availability of the soft resources configured by CU can be further indicated by the parent node through DCI format 2_5. Meanwhile, it is not considered in Rel-16 whether and how to divide frequency-domain resources between parent link and child link.
In Rel-17 IAB WID [1], one of new functionalities is the duplexing enhancements through simultaneous transmissions and/or reception on parent link and child link. For an IAB node, when parent link and child link are multiplexed in FDM/SDM manner, it is necessary to ensure that the parent link resources scheduled by parent DU and child link resources scheduled by IAB-DU are orthogonal in order to avoid mutual interference.
The semi-static frequency resource partitioning scheme can be implemented using a centralized approach similar as H/S/NA configuration by CU in the time domain.
Proposal 1: The similar semi-static resource partitioning scheme to Rel-16 mechanism of CU time-domain H/S/NA configuration can be the starting point of resource partitioning scheme in frequency domain.
For full-duplex operation (i.e., simultaneous DU-Tx/MT-Rx and simultaneous DU-Rx/MT-Tx), one traditional issue still exists: due to the same node being the transmitter and receiver at the same time, if the signal transmitted from the node itself (called signal A) gets looped back into receiver of the same node along with a signal received from a remote IAB node (called signal B), the signal A in its analog form is much stronger than the signal B. Then regardless whether the IAB node is equipped with AGC at receiver side, the limited number of digitizing bits in the analog-to-digital converter (ADC) would make it difficult to digitize both signal A and signal B with sufficient granularity upon the much weaker signal B. Any baseband technology can hardly solve this issue, which means RAN1 can do little for the solution. On the other hand, if it is feasible to separate signal A and signal B in their analog forms (before entering ADC), there is no interaction (such as relating to “FDM/SDM overlapping”) between the two signals. Thus there is no need for RAN1 to work out any solution regarding to FDM/SDM. 
Observation 1: For simultaneous DU-Tx/MT-Rx and simultaneous DU-Rx/MT-Tx, although RAN4 may need to work on the corresponding requirements (up to RAN4), the two full-duplex operations can be considered as implementation issues from RAN1 perspective.   
For simultaneous transmissions of an IAB-node in half-duplex operation (i.e., MT-Tx/DU-Tx), it is difficult to ensure that the scheduled resources for IAB-MT and IAB-DU are aligned in the time domain. For example, unless the parent node and the IAB node can exchange the real-time scheduling information, the number of symbols used for MT-Tx and the number of symbols used for DU-Tx could be different, which could cause a RAN4 issue relating to non-constant total transmission power and may require to reserve symbols for the transition guard, at a cost of performance loss due to the overhead. Unfortunately it is not feasible to let IAB nodes to exchange scheduling information with each other. 
In addition, the simultaneous transmissions in half-duplex operation has heavy dependencies on new Tx timing and new Tx power coordination aspects, whose complexities contribute to difficulty in completing DU-Tx/MT-Tx in Rel-17 time frame. While more detailed discussion can be found in [3] for timing and power control/coordination, the complexities contributed to DU-Tx/MT-Tx is briefly highlighted here.
· From Tx timing perspective, the simultaneous DU-Tx/MT-Tx may need case-6 timing, which means the UL-Tx timing in MT would no longer be determined by Rel-15 TA mechanism but directly align to DL-Tx timing in DU. Given DL-Tx timing is theoretically synchronized across different IAB nodes that associate with different one-way propagation delays to the parent node, the UL-Rx timing at the parent would not be aligned for different IAB nodes. Then RAN1 needs to spend additional efforts on the revision and possibly even the modification of case-1 timing as well as the Rel-16 features depending on case-1 timing. It may also be necessary to isolate the DU slots under case-6 timing from the DU slots under only case-1 timing, which means a target of FDM between parent link and child link leads to an additional mechanism of TDM on child link.    
· From Tx power coordination perspective, RAN1 should firstly determine whether the Tx power is the transmission parameter decided locally by IAB node or the Tx power is the fourth resource dimension given by CU alone with time/frequency/space. This could be a big decision that needs careful study and discussion. 
Proposal 2: To de-prioritize simultaneous DU-Tx/MT-Rx, DU-Rx/MT-Tx and DU-Tx/MT-Tx in RAN1 Rel-17 normative work.
· [bookmark: _GoBack]The above three duplex operations can still be implemented in practice, e.g., by using multi-panel antenna and separate PA to isolate the DU-Tx/Rx and MT-Tx/Rx in their analog forms. In this case, there is no FDM/SDM relation in between per RAN1 perspective.  
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According to the discussion above, we provide the following proposals on resource multiplexing of IAB:
Observation 1: For simultaneous DU-Tx/MT-Rx and simultaneous DU-Rx/MT-Tx, although RAN4 may need to work on the corresponding requirements (up to RAN4), the two full-duplex operations can be considered as implementation issues from RAN1 perspective.   
Proposal 1: The similar semi-static resource partitioning scheme to Rel-16 mechanism of CU time-domain H/S/NA configuration can be the starting point of resource partitioning scheme in frequency domain.
Proposal 2: To de-prioritize simultaneous DU-Tx/MT-Rx, DU-Rx/MT-Tx and DU-Tx/MT-Tx in RAN1 Rel-17 normative work.
· The above three duplex operations can still be implemented in practice, e.g., by using multi-panel antenna and separate PA to isolate the DU-Tx/Rx and MT-Tx/Rx in their analog forms. In this case, there is no FDM/SDM relation in between per RAN1 perspective.  
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