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Introduction
RAN3 has sent an LS on IAB resource multiplexing [1] asking for advice for two scenarios. In a first scenario, an IAB-node is migrating to a parent IAB-node under a different donor-CU. In a second scenario, an IAB-node is connecting in DC to a second parent IAB-node under a different donor-CU. Scenario 1 and 2 are depicted in Figure 1, a) and b), respectively.
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(a) Scenario 1						(b) Scenario 2
[bookmark: _Ref77619478]Figure 1: Scenario 1 of a migrating IAB-node and Scenario 2 with an IAB-node dual-connecting.

In either scenario, it is not clear how resources between the IAB-node’s child link and the parent link(s) should be coordinated.
For scenario 1 and 2, RAN3 considers the following solutions (other solutions are not precluded) for the resource coordination between the parent link and the child link:
· [bookmark: _Hlk77350793]Option 1: The child node’s gNB-DU cell resource configuration is matched to the parent node’s gNB-DU’s resource configuration.
· Option 2: The parent node’s gNB-DU resource configuration is matched to the child node’s gNB-DU’s resource configuration.
· Option 3: A boundary node should connect only to a new parent with which it has a non-conflicting TDD and H/S/NA pattern beforehand.
For Scenario 2, RAN3 considers the following solutions (other solutions are not precluded) for the coordination between two parent links:
· Option 1: The gNB-DU cell resource configuration of the parent node controlled by the F1-terminating donor of the boundary node, is matched to another parent’s gNB-DU’s resource configuration.
· Option 2: The gNB-DU cell resource configuration of the parent node controlled by the non-F1-terminating donor of the boundary node, is matched to another parent’s gNB-DU’s resource configuration.
· Option 3: The secondary leg of a boundary node is established only towards a secondary parent whose H/S/NA configuration is compatible with the H/S/NA configuration of the master parent beforehand.
[bookmark: _Ref178064866]Discussion
Any resource configuration change of a gNB is a serious task, since it has effect on the continuous provisioning of data to UEs and might create interference situations if a node with changed configuration remains in its old location (without proper coordination of also all nodes that are in a potential interference relation). Especially in an IAB-network, a change of resource configuration can also have effect on the backhauling provisioning to and operation of child IAB-nodes. Therefore, any change of resource configuration of IAB-nodes is a very sensitive undertaking.
[bookmark: _Toc79179217]Any change of resource configuration of IAB-nodes is a very sensitive undertaking.
Figure 2 shows two possible IAB-node topologies with an IAB-node 3 to change parent IAB-node from IAB-DU 1 to IAB-node 4. On the left side, the IAB-node 3 has several child IAB-node, whereas the potential new parent IAB-node 4 is a leaf node. In the right-side scenario b), the migrating IAB-node has no child IAB-nodes, whereas the potential new parent IAB-node 4 has several child IAB-nodes.
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[bookmark: _Ref78644027]Figure 2: Two IAB-network topologies with a migrating IAB-node (IAB-MT3/-DU3).

It seems reasonable to assume that a resource configuration change, in general, also requires an adjustment of (all) child (and grandchild, etc.) IAB-nodes. It is obvious that the scenario Figure 2 a) favors RAN3 Option 2 for the resource coordination between the parent link and the child link and that the scenario Figure 2 b) favors Option 1. Neither Option 1 nor Option 2 is generally suitable for both scenarios in Figure 2 and any such preference is only suitable for a sub-set of IAB-network scenarios.
[bookmark: _Toc79179218]Neither Option 1 nor Option 2 for RAN3 Scenario 1 for the resource coordination between the parent link and the child link is generally suitable for all scenarios; any such preference is only suitable for a sub-set of IAB-network scenarios.
Though above discussion about the complexity and impact of resource coordination between the parent link and the child link was with reference to a migrating IAB-node, similar considerations and arguments can be broad forward for RAN3 Scenario 2 in Figure 1. As for Observation 1, neither Option 1 nor Option 2 is generally suitable for all multi-parent scenarios in IAB-networks; any such preference is only suitable for a sub-set of multi-parent IAB scenarios.
[bookmark: _Toc79179219][bookmark: _Toc79164069][bookmark: _Toc79164070][bookmark: _Toc79164071][bookmark: _Toc79164072][bookmark: _Toc79164073][bookmark: _Toc79164074][bookmark: _Toc79164075][bookmark: _Toc79164076][bookmark: _Toc79164077][bookmark: _Toc79164078][bookmark: _Toc79164079]Neither Option 1 nor Option 2 for RAN3 Scenario 2 is generally suitable for all multi-parent scenarios in IAB-networks; any such preference is only suitable for a sub-set of multi-parent IAB scenarios.
In its LS [1], RAN3 has provided a list of related agreements about the exchange of information regarding the boundary IAB-DU’s resource configuration. It appears that information is provided asymmetrically from F1-terminating donor to non-F1-terminating donor of the boundary IAB-DU. It is not clear how, in the resource coordination between the parent link and the child link of a migrating node, Option 1 as proposed by RAN3, can be realized. It is our understanding that if the child node’s gNB-DU cell resource configuration is to be matched to the parent node’s gNB-DU’s resource configuration, the F1-terminating donor should be aware of the parent node’s gNB-DU’s resource configuration or at least a resource configuration of the migrating node to be configured. It is also not clear when such information is provided and when applied (e.g., before or after a migration).
[bookmark: _Toc79179220]Given the RAN3 provided related agreements, it is not clear how the child node’s gNB-DU cell resource configuration can be matched to the parent node’s gNB-DU’s resource configuration (Option 1) and when such configuration change is to be applied.
Semi-static resource configuration of IAB-nodes, such as TDD patterns, are generally not changed in a dynamic fashion if one disregards flexible symbol configurations and use. Since operators have an understanding of their network topologies and parent/child IAB-node relations before deployment, through sensible network planning, it can be assumed that resource configuration changes of nodes that can migrate are at a minimum. While Options 1 and 2 (for any coordination between parent and child links) mandate a specific configuration reference that is possibly far from suitable, Options 3 simply allows for a re-configuration prior to a, e.g., migrating operation. Though based on a conservative assumption, Option 3 for resource configuration in both IAB-node migration and multi-parent scenarios, is the one rule proposed by RAN3 that is realistic and generally applicable to migration and DC scenarios with the least impact on UE operation.
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[bookmark: _Toc79179221]RAN1 to recommend to RAN3 that Option 3 for coordination between parent and child links and between multiple parent links is preferred.
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Conclusion
In the previous sections we made the following observations: 
Observation 1	Any change of resource configuration of IAB-nodes is a very sensitive undertaking.
Observation 2	Neither Option 1 nor Option 2 for RAN3 Scenario 1 for the resource coordination between the parent link and the child link is generally suitable for all scenarios; any such preference is only suitable for a sub-set of IAB-network scenarios.
Observation 3	Neither Option 1 nor Option 2 for RAN3 Scenario 2 is generally suitable for all multi-parent scenarios in IAB-networks; any such preference is only suitable for a sub-set of multi-parent IAB scenarios.
Observation 4	Given the RAN3 provided related agreements, it is not clear how the child node’s gNB-DU cell resource configuration can be matched to the parent node’s gNB-DU’s resource configuration (Option 1) and when such configuration change is to be applied.

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN1 to recommend to RAN3 that Option 3 for coordination between parent and child links and between multiple parent links is preferred.
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[bookmark: _Ref174151459][bookmark: _Ref189809556][bookmark: _Ref79074095]R1-2106419, “LS on IAB resource multiplexing”, RAN3, RAN1 #106-e, August 2021.
image3.emf
MT6
DU6

(o] < | < N | N
D =D =l
&) = e =3 e

(g}

)

(@]

i

o
— ™M | m
Il TP il )
&) =>lao
~ < | <
- WU

~ = =

o)

(@)

—

o
i ™M m
Db -] El>
=) =3 e

MT5
DU5

MT6
DU6

b)









CU1

CU2

DU1 DU2

MT3

DU3

MT5

DU5

MT6

DU6

MT4

DU4

CU1

CU2

DU1 DU2

MT3

DU3

MT5

DU5

MT6

DU6

MT4

DU4

a) b)


image1.png
Source Donor Target Donor

Donor-CU1  [Bneud] 01c02]  ponorcu2
Donor-DU1 [Bn0UT BndU2| Donor-DU 2

. 7 .
1AB-node 1 U5 |AB-node 2: Parent node

Parent link

RIE

1AB-node 3 =552 Migrating Node: Child node

Child link

.4 [MT&
1AB-node 4 (i





image2.png
Fl-terminating
Donor

Non-F1-terminating

Donor

Donor-CU1  [BncuL

Dncuz

T

Donor-CU 2

Donor-DU 2

IAB-node 2:
Parent node 2

Parent link 2

Dual-connected Node: Child node

Donor-DU 1 [BrbUY [on DU2]
1AB-node 1. T 7
Parent node 1 [[BUL DUz
Parent link 1

e

1AB-node 3 5oz
Child link

RIES

1AB-node 4 |





