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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 the overall status of the WI and particularly the progress in RAN1 on enhancements affecting the work and timing in RAN4 for the Rel.17 tasks.
Discussion
RAN1 has initiated the work on on possible solutions for resource multiplexing between child and parent links of an IAB node where the multiplexing can be based on spatial or frequency division of signals, i.e., SDM or FDM type multiplexing. The new multiplexing schemes require enhancements for control and usage of available radio resources of IAB-MT and IAB-DU. Simultaneous usage of MT and DU resources, in fact BH and access channels, will result in new interference scenarios that may have implications to CLI measurements and/or power control. Furthermore, it would be beneficial to enhance the control of timing of TX or RX signals to align the MT and DU signals either on slot or symbol level so that the interference between these signals could be minimized or manageable. For that, new timing options are under discussion (Case-6 and Case-7 timing).
Additionally, RAN1 will complement the DC operation regarding the resource management aiming to define unambiguous behaviour of the IAB-MT having two parent connections with possibly uncoordinated signalling for slot formats (SFIs, signalled with DCI 2_0) and availability indications for DU resources (either implicit or signalled with DCI 2_5). IAB-MT multi-connectivity is based on Rel.16 DC specified for UE and it may not cause any major new requirements that RAN4 should work on. It is open if DC IAB-MT should support intra-frequency operation but even that would be more a RAN1 task to specify needed enhancements to cope with such a scenario.
Rel.17 status in RAN1
Large part of the RAN1 efforts are spent on defining and specifying the support of SDM/FDM multiplexing and related functions. Anticipated enhancements that are currently under work in RAN1:
1. Indication/reporting of information between an IAB node and its parent node about multiplexing capability
a. Temporal applicability 
b. Time/frequency resource restrictions
c. Indications of conditions/reporting information required to realize the given multiplexing capability, (e.g. timing mode, power control, guard symbols, etc.)
2. Handling of cell specific signals during simultaneous operation of IAB-MT and IAB-DU
3. SDM:
Whether/how to manage resources in the spatial domain; e.g., dynamic signaling between parent and child nodes for using/restricting/sharing antenna panels/beams, beam management / multi-panel enhancements for simultaneous operations, extension of H/S/NA resource indication to the spatial domain.
4. FDM:
Extension of the semi-static DU resource type indication to frequency-domain resources within a carrier; granularity, enhancements for dynamic indications of the availability of soft symbols, extension FDM across carriers, BW of FDM operation.
5. Usage and switching between timing modes:
Case#1 (Rel.16, TDM), Case#6 (TX alignment), Case#7 (RX alignment). Possible enhancements for OTA synchronization.
6. Dual connectivity scenarios
a. At least inter-band inter-carrier scenarios; managing potential resource coordination/collision issues TDD configurations by slot format indications (SFI) with DCI 2_0, resource type indications with DCI 2_0
b. Open areas relate to e.g. indication of soft resource availability from child node to parent node(s), restrictions on simultaneous operation and/or multiplexing, and particularly how to support intra-band inter-carrier scenarios i.e. whether additional enhancements are required
7. Power control
a. UL PC: To what degree legacy UL PC is applicable for IAB and possible signalling enhancements to assist IAB specific UL PC
b. DL PC: Support an IAB-node indicating information to assist with the DL power control of its parent-node towards the IAB-node without mandating an expected behaviour at the parent node.
i. Open issues relate to type of assistance information (e.g., desired received power, power adjustment, preferred CSI-RS resource), whether the information is provided to parent, CU or both, applicability of the assistance information (e.g. relation to beams or multiplexing modes), used channel
8. Cross link interference (CLI) management
a. Any enhancements for DU-DU CLI measurement and reporting
b. Enhanced interference mitigation by providing beam related information between parent and child node, applicability for UL and DL
c. Agreement: No specification for self-interference (intra-IAB-node) mitigation

The list of possible enhancements in RAN1 is quite long, and the agreements so far have been mostly about the areas where Rel.17 enhancements could focus. The actual solutions are still to be analysed before being able to down-select and start working on normative definitions. 
Observation 1: The work in RAN1 for IAB Rel.17 is still in early stages and the actual solutions for possible enhancements are still FFS.
The above assessment is applicable what comes to areas eventually requiring RAN4 involvement. Such areas are, at least, generally the SDM/FDM operation, power control, and CLI issues. Considering the current state of the RAN1-led items, it can be concluded that RAN4 has limited possibilities to progress in Rel.17 requirements before the solutions for Rel.17 enhancements have sufficiently converged in RAN1.
Observation 2: It seems early for RAN4 to start discussing Rel.17 requirements before RAN1 has reached sufficient maturity with the definitions for the Rel.17 enhancements.
Based on the assessment and observations above, it can be concluded that RAN4 has to consider carefully the state of the Rel.17 PHY design before making any firm decisions about the requirements.
Proposal: The progress and stability of the enhanced PHY design shall be taken into account in the RAN4 work plan and while specifying the requirements for Rel.17 features.

Conclusion 
In this contribution, we have discussed the status Rel.17 IAB enhancements in RAN1 and what could be the areas that may need further requirements to be specified in RAN4. Based on the discussion above, we made following observation and would propose following:
Observation 1: The work in RAN1 for IAB Rel.17 is still in early stages and the actual solutions for possible enhancements are still FFS.
Observation 2: It seems early for RAN4 to start discussing Rel.17 requirements before RAN1 has reached sufficient maturity with the definitions for the Rel.17 enhancements.
Proposal: The progress and stability of the enhanced PHY design shall be taken into account in the RAN4 work plan and while specifying the requirements for Rel.17 features.
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