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1 Introduction
In RAN#88e a new WID on IAB enhancements was agreed [1]. The objectives of the WI were defined as follows:
	Duplexing enhancements [RAN1-led, RAN2, RAN3, RAN4]:
•	Specification of enhancements to the resource multiplexing between child and parent links of an IAB node, including:
o	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).
o	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]:
•	Specification of procedures for inter-donor IAB-node migration to enhance robustness and load-balancing, including enhancements to reduce signalling load.   
•	Specification of enhancements to reduce service interruption due to IAB-node migration and BH RLF recovery.
•	Specification of enhancements to topological redundancy, including support of CP/UP separation.

Topology, routing and transport enhancements [RAN2-led, RAN3]:
•	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.



In this paper we very briefly discuss the network implications of topology adaptation enhancements and explore how these enhancements might impact RAN2’s work.
2 [bookmark: OLE_LINK16][bookmark: OLE_LINK17]Discussion
In Rel. 16 it was agreed that topology adaptation would focus on the intra-donor case, and no optimization was attempted to address the inter-donor case. Clearly inter-donor IAB node migration is more complicated from the perspective of the network, as it is equivalent to performing a handoff for the MT of the migrated IAB node, all of its descendant nodes, and all of the UEs served by the migrated IAB node or any of its descendants. The context of each of these IAB nodes and served UEs needs to be transferred to the new IAB donor CU,  F1 re-established to each of the migrated IAB nodes, and the user plane for all impacted UEs transferred to the new donor. As such there is considerable scope to optimize F1 and Xn procedures, and potentially even N2 interface procedures to support inter-donor topology adaptation.
Observation 1: There is considerable scope to optimize F1 and Xn procedures, and potentially even N2 interface procedures to support inter-donor topology adaptation.
The aforementioned procedures are within the scope of RAN3. However, as far as the UE is concerned, the cells are identified by their Cell Identity. Furthermore, for Rel. 17 we will not consider mobile IAB, but rather assume that IAB node migration does not involve the physical mobility of the node. As such, we do not anticipate that there will be a requirement to change the Cell Identity of any cell belonging to a migrated IAB node, even with inter-donor topology adaptation. It seems that inter-donor topology adaptation may be completely transparent as far as the UEs served by a migrated IAB node are concerned. The same may also largely be true of an IAB node MT, and hence inter-donor node migration is not expected to have any impact to RRC.  Therefore, we propose to wait for RAN3 to progress their work on inter-donor topology adaptation before considering any enhancements related to RAN2 procedures.
Proposal 1: RAN2 should wait for RAN3 to progress their work on inter-donor topology adaptation before considering any enhancements related to RAN2 procedures.
Towards the end of the Rel. 16 WI, very significant effort was expended in both RAN3 and RAN2 regarding IAB node IP address allocation and management. Eventually several not-so-elegant workarounds were adopted to address IAB node IP management. Even with this, it seems that not all potential issues related to using IP as part of the F1 transport over backhaul could be addressed in Rel. 16 satisfactorily. During the IAB SI phase it was pointed out that the IP layer was not in fact providing any real functionality for the backhaul, as the main functionality of IP which is routing, is performed by the BAP. Other related functionality such as security (via IPSec) could easily be addressed by using 3GPP standardized layers in the backhaul protocol stack. The latter approach would be much more flexible, as these protocols are completely within the control for 3GPP WG, and any required enhancements could be implemented, without resorting to any complex workarounds in order to overcome shortcomings of non-3GPP protocols.
Although as mentioned above, IAB node mobility is not within the scope of Rel. 17, we can anticipate that such functionality is likely to be addressed in a future release (e.g. Rel. 18). It should be painfully clear from the experience of Rel. 16 that the workaround solutions adopted for IAB node IP management will not scale for IAB mobility. Therefore, we propose that RAN2 take the opportunity of Rel. 17 to define solutions for the IAB backhaul protocol stack which do not include an IP layer. Any progress we can achieve towards this objective in Rel. 17 will not only simplify IAB node migration and topology adaptation procedures, but will surely pay dividends in future releases. The protocol stack options studied in the IAB SI phase [2] can serve as a starting point for this work.
Observation 2: IAB node migration and topology adaptation procedures would be considerably simplified if an IAB backhaul protocol stack which does not include an IP layer was standardized, in addition to the Rel. 16 protocol stack.
Proposal 2: RAN2 should define a new option for the IAB backhaul protocol stack which does not include an IP layer. The protocol stack options studied in the IAB SI phase can serve as a starting point for this work.
3 Conclusion
This paper briefly discussed the network implications of topology adaptation enhancements and explored how these enhancements might impact RAN2’s work. We have the following observations and proposals:
Observation 1: There is considerable scope to optimize F1 and Xn procedures, and potentially even N2 interface procedures to support inter-donor topology adaptation.
Observation 2: IAB node migration and topology adaptation procedures would be considerably simplified if an IAB backhaul protocol stack which does not include an IP layer was standardized, in addition to the Rel. 16 protocol stack.

Proposal 1: RAN2 should wait for RAN3 to progress their work on inter-donor topology adaptation before considering any enhancements related to RAN2 procedures.
Proposal 2: RAN2 should define a new option for the IAB backhaul protocol stack which does not include an IP layer. The protocol stack options studied in the IAB SI phase can serve as a starting point for this work.
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