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Introduction
At the RAN3#112-e meeting, two implementation alternatives were agreed for full inter-donor IAB-node migration:
	Agree on the following terminologies and definitions:
- Boundary IAB node: IAB-node, whose IAB-DU is terminated to a different IAB-donor-CU than a parent DU
- Partial Migration: the boundary IAB-MT is migrated to the 2nd IAB-donor-CU, while the boundary IAB-DU and descendant IAB node(s) (if any) are terminated to the 1st IAB-donor-CU.
- Full Migration: the boundary IAB node and the descendant IAB node(s) (if any) are migrated (both RRC and F1 connection) to the 2nd IAB-donor-CU from 1st IAB-donor-CU. 
The following two implementation alternatives, which involve two logical IAB-DUs at the boundary IAB node, are to be further discussed in the scope of Full Migration:
- Alt1: the two logical DUs use separate physical cell resources
- Alt2: the two logical DUs use the same physical cell resources


At the RAN3#113-e meeting, RAN3 liaised RAN1, RAN2, and RAN4 regarding the two alternatives for full migration:
	RAN3 would like to ask RAN1, RAN2, and RAN4 to provide feedback, e.g, any technical issue for the above Alt1 and Alt2?  
For Alt2, RAN3 also has some concrete questions w.r.t., PCI/NCGI, i.e., 
· Q1: Whether the current specification enables a RRC CONNECTED UE remains connected, while observing the change of NCGI, and no change to the PCI?
· Q2: is it possible to use same PCI for cell1 and cell2, and support the HO from cell1 to cell2 without new impact to the UE (e.g. a legacy UE)?
· Q3: when cell1 and cell2 use different PCI/NCGI, is it possible to use one set of shared resource, without new impact to the UE?
If new impact to the UE is identified, please also indicate in details.  


Broadly speaking, the Reply LSs from RAN1 [1], RAN2 [2] and RAN4 [3] did not identify any major technical issues within the specifications to support Alt1. However, since Alt1 is defined with two logical DUs using separate physical cell resources, it is inherently an inefficient way of supporting full migration. Alt2 on the other hand, is defined with two logical DUs using the same physical resources. If this can be made to work, it is a much more resource efficient alternative compared to Alt1. However, as was discussed in Reply LSs from RAN1 and RAN2, depending upon exactly how Alt2 is defined, and depending upon the number RRC_CONNECTED UEs at the time of full migration, Alt2 has the potential to generate a large number of handovers in a short period of time causing heavy congestion on the RACH and RRC signalling.
It is evident that there are desirable characteristics of both Alt1 and Alt2, but there are also certain issues with each alternative. In an attempt to help drive consensus across proponents of these alternatives, this contribution presents a harmonized proposal, which allows operators to take advantage of desirable characteristics of both alternatives while ameliorating the issues. 
Harmonized proposal for Alt1 and Alt2
After looking closely at Alt1 and Alt2 we realized that these two alternatives do not need to be treated in a mutually exclusive manner. There are existing NR features that can be leveraged to mitigate Alt2 issues such that depending upon the needs of the deployment scenario either Alt1 or Alt2 or a blend of the two can be used to leverage benefits of both solutions. This section further explains this harmonized proposal.
As indicated in the Reply LSs [1-3], Alt1 is a feasible solution for managing resources at the child node during migration, and reuses legacy handover procedures without any descendent IAB node or access UE impact. However, in certain deployment scenarios where spectrum availability may be constrained due to various reasons, Alt1 is the poorer alternative for an operator because dividing radio resources in a given cell into two parts to support migration of devices negatively affects network capacity and user experience, which are two key KPIs of great importance to an operator. In such deployment scenarios, Alt2 capability may be preferred to enable more dynamic utilization of the spectrum which will result in minimization of user experience for access UEs and higher performance on the backhaul link itself. Especially for IAB nodes operating in mmWave spectrum, beam management and interference management techniques may be beneficial to support Alt2. Alt2 may also be used on a temporary basis by an operator to mitigate capacity/user experience issues of Alt1 in some circumstances. 
The key issues to address regarding Alt2 are:
· The sharing of physical resources across the logical child DUs may result in interference or conflicts in the configuration of cell-specific signals/channels, which are used on the access links of the two logical DUs. 
· Alt2 may require potentially large number of UEs to perform handover from one logical DU to another in a short amount of time, thereby generating significant amount of handover-related signalling. 
The issue of large number of handovers and resulting RACH and RRC signalling congestion is caused mainly by the assumption that in Alt2, cell1 and cell2 entirely use one set of shared resources.  This issue can be readily addressed within existing NR specifications through the use of reserved resources, where one sub-set of resources (time/frequency/spatial) may be reserved for one logical DU and a second orthogonal sub-set of resources may be reserved for the other logical DU. 
These reserved resources can be used by a logical DU for the transmission and reception of its cell-specific or semi-statically configured signals/channels used for initial access, radio resource management, and channel state information (CSI) measurement and reporting (e.g. SSB, RACH, CSI-RS, SRS). This addresses the issue described in the first bullet above. Given that these signals/channels are broadcast by the cell served by the IAB DU and/or semi-statically configured for descendent IAB nodes or access UEs, they are necessary for the basic operation of the link during the migration and performance is guaranteed by making them orthogonal between the two logical DUs. 
Effectively, this creates a blended approach between Alt1 and Alt2, where for certain critical signals/channels, the two logical DUs use separate resources, while the remaining resources are shared between the two logical DUs. 
The initial partitioning of resources can be performed at the donor CUs and communicated to the child IAB node’s logical DUs. The remaining non-partitioned or common resources may be either shared freely between the two logical IAB DUs assuming interference issues are not a concern for system performance (e.g. using different beamforming within or across antenna panels for one logical DU vs. another) or may be dynamically partitioned between the two logical DUs. One straightforward way to achieve this partitioning is based on the assignment of existing DU resource types (e.g. Hard, Soft, Not Available) to a given resource of a cell of a logical IAB DU. For example the Hard resource type would be configured for one logical DU for transmission/reception of the critical cell-specific or semi-statically configured signals and channels, while for the other logical DU those same resources have the NA resource type is configured to ensure there is no interference. For the remaining resources which would be configured as Soft resources at the logical DUs, the child IAB-node itself can dynamically partition the resources on a slot-by-slot basis across the two logical DUs based on its own implementation and assessment of multiple factors including the access UE and child IAB-MT configurations, traffic load, interference measurements, and multiplexing capabilities.
This hybrid approach allows the resource partitioning to be adapted before, during, and after the migration event to change the amount of resource provided to a given logical IAB DU. This is beneficial since during the migration event, descendent access UEs or child IAB nodes may migrate from one logical IAB DU to the other in order to maintain service continuity (e.g. via handover or SCG change). As the number of connected descendent nodes changes between the logical IAB DUs, the amount of required resources also changes, so adapting the resource configurations (e.g. after every handover or group of handovers) allows a more efficient utilization of resources without the need for static partitioning as in Alt1, but allows the network to have more control over the utilization of resources and avoid potential legacy UE impact compared to Alt2. Of course, this does not enforce that either Alt1 or Alt2 must be supported at a given IAB node. For example, if the IAB node can only support a strict TDM multiplexing between logical DUs, the resource partitioning could fallback to an orthogonal, Alt1 style approach.
Observation 1: Alt1 and Alt2 need not be mutually exclusive. Through the use of already specified reserved resources and DU resource types, a blended approach between Alt1 and Alt2 can allow an operator to achieve benefits of both alternatives while mitigating their issues. 
Proposal 1: RAN3 need not down select between Alt1 and Alt2 since they can co-exist. 
Proposal 2: RAN3 should assess whether any signalling enhancements are needed to ensure that partitioning of resources can be indicated to logical DUs involved in the full migration procedure. 

Conclusion
This contribution discussed alternatives for full inter-donor IAB-node migration and presented a harmonized proposal that allows Alt1 and Alt2 to coexist mostly within existing NR specifications in order to take advantage of benefits of both alternatives to be applied by operators based on specifics of their deployment scenarios. The following observation and proposals were made: 
Observation 1: Alt1 and Alt2 need not be mutually exclusive. Through the use of already specified reserved resources, a blended approach between Alt1 and Alt2 can allow an operator to achieve benefits of both alternatives while mitigating their issues. 
Proposal 1: RAN3 need not down select between Alt1 and Alt2 since they can co-exist. 
Proposal 2: RAN3 should assess whether any signalling enhancements are needed to ensure that partitioning of resources can be indicated to logical DUs involved in the full migration procedure. 
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