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1. Introduction
The WI on Rel-17 enhancements to Integrated Access and Backhaul was approved in RP 86 [1], and the WID was revised in RP 88e and RP 91e [2][3]. The working scope was discussed in the last RAN4#99e meeting, and the potential impacts were identified in the WF [4].
2. Discussion
The objective of the WI is shown as follows:
	[bookmark: _Hlk26854989][bookmark: _Hlk26854481]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.

Topology adaptation enhancements [RAN3-led, RAN2]:
1. Specification of procedures for inter-donor IAB-node migration to enhance robustness and load-balancing, including enhancements to reduce signalling load.   
1. Specification of enhancements to reduce service interruption due to IAB-node migration and BH RLF recovery.
1. Specification of enhancements to topological redundancy, including support of CP/UP separation.

Topology, routing and transport enhancements [RAN2-led, RAN3]:
1. Specifications of enhancements to improve topology-wide fairness, multi-hop latency and congestion mitigation 

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.




The RRM impact of the Rel-17 eIAB extension were discussed in the last RAN4 meeting. Regarding the enhancements under discussion in RAN1 and RAN2, the RRM work are mainly related to the DC supporting, simultaneous operation and interference management. Regarding the DC scenarios, intra-band and inter-band DC and corresponding resource multiplexing are under discussion in RAN1. The RRM impacts of supporting the DC operation shall be further discussed. It was agreed in the last RAN4 meeting that the Rel-16 RRM requirements shall be taken as the baseline with further RF conclusion. In the current TS 38.174, the RRM requirements for Rel-16 IAB-MT includes RRC Re-establishment, Random access, RRC release, Transmit timing, TA adjustment, RLM and Link recovery. Regarding the current RRM requirements, we fail to see the potential updating to support the DC scenario.
Observation 1: No particular enhancement of RRM requirements is foreseen based on Rel-16 requirements to support DC scenarios. 
Regarding the simultaneous operation, it is an important enhancement to improve the system throughput and system flexibility. To support simultaneous Tx and Rx at an IAB node, case#6 and case#7 timing mode are under discussion in RAN1. The latest status in RAN1 are summarized as follows:
	RAN1#105-e

Agreement
RAN1 to downselect how the IAB-MT Tx timing is set for Case 6 timing at a given IAB-node:
· Alt1: the IAB-MT Tx timing is obtained by the node via the legacy TA loop plus an offset from the parent node.
· FFS details of the required offset.
· Alt2: the IAB-MT Tx timing is set by the node to the timing obtained for the node’s DL Tx.
· Alt3: the IAB-MT Tx timing is obtained by the node jointly with the IAB-DU Tx timing via a common offset from the parent node.
Downselection to consider at least the following aspects:
· Dependency of DL synchronization schemes at the IAB-DU
· Potential additional signaling overhead.
· Achievable DU Tx / MT Tx alignment error tolerance.
· Suitability for switching between timing modes.

Agreement
RAN1 to downselect how the IAB-MT Tx timing is set at an IAB-node for Case 7 timing at the parent node:
· Alt1: the IAB-MT Tx timing of the node is obtained via the legacy TA loop plus an offset from the parent node.
· FFS details of the required offset
· Alt2: the IAB-MT Tx timing of the node is obtained via the legacy TA loop from the parent node.
· Alt3: the IAB-MT Tx timing of the node is obtained via a Case 7 specific TA loop from the parent node.
Downselection to consider at least the following aspects:
· Potential impact to OTA synchronization availability for DU Tx at the IAB-node.
· Potential additional signaling overhead.
· Suitability for switching between timing modes.

Agreement
An IAB-node is indicated when Case 6 timing is performed at the IAB-node.
· FFS details of the indication (e.g. semi-static and/or dynamic, implicit and/or explicit, linkage to multiplexing capability, etc.).
FFS whether an IAB-node is also indicated when Case 7 timing is performed at the IAB-node.



 
It could be observed that the solution to supporting case#6 and case#7 timing is still quite diverse. The framework to supporting the case#6 and case#7 mode may have impact on RRM timing requirements. For instance, the legacy TA loop may be impacted to adjust the Tx timing of IAB MT, or there will be specific TA loop to support the simultaneous operation. There were some initial discussion on case#6 timing operation in last RAN4 meeting mainly from the implementation perspective. It is obvious that how to enable the case#6 and case#7 timing will be further discussed and downseleted in the next RAN1 meeting. It is suggested to wait for more concrete RAN1 conclusion before analyzing the RRM impact of the simultaneous operation to avoid duplicated discussion across WGs.
Observation 2: The solutions to support case#6 and case#7 timing are under discussion in RAN1.
Proposal 1: RAN4 to further investigate the RRM impact of simultaneous operation and interference management with more RAN1 inputs.
Another aspect identified in the last RAN4 meeting is about the interference management, which is also related to the simultaneous operations. The lasted status are summarized as follows:
	RAN1#105-e

Agreement
In case of simultaneous MT/DU operation, 
· the parent node can dynamically indicate to the child node at least a set of restricted beams at the IAB-DU of the child node
· the child node can dynamically report to the parent node a set of recommended beams, not preferred beams, or both recommended and not preferred beams of the IAB-MT of the child node
· FFS: Whether the specification supports all reporting combinations.
· FFS: Applicability to specific multiplexing cases or specific time-frequency resources
· FFS: Additional semi-static signalling 
· FFS: Per-panel granularity in addition to per-beam granularity
· FFS: Relationship between child IAB-MT beam indication and parent IAB-DU beam indication
· Note: This does not preclude any enhancements for either DU or MT-based CLI measurement and reports

Agreement
Rel-16 CLI coordination signalling (Intended TDD DL-UL Configuration) is extended to support IAB specific UFD patterns.
· FFS: Support the exchange of IAB-DU H/S/NA resource configuration information among neighbouring IAB-nodes/IAB-donors for CLI management purposes.

Agreement
Decide in RAN1#106-e whether to support an IAB-node indicating assistance information to help with its MT’s UL TX power control. The assistance information can be:
· FFS: Desired TX power
· FFS: Offset to a baseline PHR
· FFS: Desired dynamic range
FFS: whether this information is provided to the parent-node, the CU, or both.
FFS: whether the MT’s UL TX power control formula needs to be changed 

Agreement
The information to assist DL power allocation of the parent-node is indicated by the IAB-MT to the parent node DU in terms of desired power adjustment.
· FFS applicability of assistance information, e.g. per multiplexing scenario, per resource, etc.




Based on RAN1 progress, the promising solution for CLI mitigation is through assistance information for cooperation among IAB nodes including resource multiplexing information and power control information. No RRM impact is foreseen regarding current RAN1 progress. However, it is suggest to wait for more RAN1 input about the CLI framework. Similar as the timing impact for simultaneous operation, it is suggested to wait for more RAN1 inputs for the interference management.
Observation 3: The solution for interference management is under discussion in RAN1. 
It was also mentioned about the mobility enhancement in the last meeting. According to common assumption in RAN1 and RAN2, the mobility of the IAB node is also not considered in Rel-17 WI. Thus, RAN4 should also follow the same assumption, and the enhancement for mobility is not expected based on Rel-16 requirements, e.g. HO and L3 neighbor cell measurement.  
Proposal 2: No enhancement for mobility is expected (e.g. HO, L3 neighbour cell measurement) for RRM requirements in Rel-17.
3. Conclusions

Observation 1: No particular enhancement of RRM requirements is foreseen based on Rel-16 requirements to support DC scenarios. 
Observation 2: The solutions to support case#6 and case#7 timing are under discussion in RAN1.
Proposal 1: RAN4 to further investigate the RRM impact of simultaneous operation and interference management with more RAN1 inputs.
Observation 3: The solution for interference management is under discussion in RAN1. 
Proposal 2: No enhancement for mobility is expected (e.g. HO, L3 neighbour cell measurement) for RRM requirements in Rel-17.
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