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1. Introduction
In TSG RAN WG3 Meeting #114-bis-e, the following agreements have been achieved [1]: 

	The new Xn procedure to include a boundary-node ID, which is retained after reception of the UE Context Release message. This identifier can be the XnAP UE ID or the BAP address. Further selection expected in next meeting.
For topology redundancy: 
· CU1 can initiate the new procedure to request setup, modification (of QoS info only), and full or partial release (e.g. for the purpose of revoking) of traffic migration.
· FFS on which of the following two alternatives is supported (downselection expected):
· Whether CU2 can initiate the new procedure to request modification (of L2 info only) and full/partial release (e.g. for the purpose of revoking), OR 
· Whether CU2 can initiate a new class-2 procedure to provide serving status of CU2’s topology, which can help CU1’s decision making wrt modification and release (e.g. for the purpose of revoking) of traffic migration. 
For partial migration and RLF recovery:  
· CU1 can initiate the new procedure to request setup, modification (of QoS info only).
· WA: CU1 can initiate the new procedure to request full or partial release (e.g. for the purpose of revoking) of traffic migration.
· CU2 can initiate the new procedure to request modification of traffic migration (modification of L2 info only).
· CU2 can initiate the XnAP HO for the boundary MT to realize full release (e.g. for the purpose of revoking) of traffic migration.
Traffic revoking refers to the returning of offloaded traffic to CU1 from CU2. It applies to both partial and full release
In the messages for inter-donor transport migration management, a list of Traffic Indices can be used to indicate the traffic subject to migration setup, modification, and release (e.g., for the purpose of revoking).
Release of inter-donor transport migration (e.g., for the purpose of revoking) can be enabled:
· Partial release: by including a list of Traffic Indices in the “Traffic to be released” list in the request message of the new XnAP procedure.
· Full release: by including an “All Traffic” indication in the request message of the new XnAP procedure.
If the IP addresses of the descendants of the boundary node in partial migration, RLF recovery or topology redundancy need to be changed to enable traffic migration, the new XnAP procedure can be used for IP address request, if needed.



In TSG RAN WG2 Meeting #116-bis-e, the following agreements have been achieved [2]: 

	For each topology, the BAP address is configured to the boundary node by the CU of that topology via RRC (may need to check different scenarios). 
In the Routing configuration: A BH link and the corresponding next-hop BAP address belong to the topology of the CU that provided the configuration of that BH link and next-hop BAP address.
The header rewriting configuration is provided via F1AP.
For the two scenario of inter-topology routing and intra-to-inter-topology re-routing, there is only one header rewriting for a packet, where the header rewriting entry includes the BAP routing ID of the packet’s ingress topology and the BAP routing ID of the packet’s egress topology.
For inter-topology routing, the header rewriting configuration to include information that allows the boundary node to determine either the egress topology, or the ingress topology, or the traffic direction of a header-rewriting entry (selection of one of these expected). RAN3 to handle the St3-related aspects. 
The BH RLC CH mapping configuration of the boundary node includes information for the boundary node to differentiate mappings based on ingress topology and egress topology.
The UL mapping configuration to include information for the boundary node to determine the egress topology of each UL mapping entry.
In configurations, the topology is referred to as “F1-terminating CU’s topology” vs. “non-F1-terminating CU’s topology”. The terms “F1-terminating CU” and “non-F1-terminating CU” to be defined in St2 spec. 
Determination/execution of header rewriting is handled by the BAP TX entity. 
The routing configuration to include information that allows the boundary node to determine the topology each routing entry applies to. RAN3 to decide on St3-related aspects.



This paper addresses Stage-3 aspects for IAB inter-donor procedures. It also discusses Stage-3 issues based on RAN2 agreements.

1. Type of IAB Transport Migration Management procedure 
RAN3#114-e agreed that the new Xn procedure should include an identifier for the boundary node, which could be the XnAP UE ID of the boundary IAB-MT or the BAP address of the boundary IAB-node.
Both options work. However, using the BAP address in the case of partial migration or recovery implies that the same boundary node is referred to in two different manners before and after the parent change. Furthermore, using the BAP address in the case of redundancy implies that the same boundary node will be referred to in two different manners depending on the particular message used (e.g., SN modification vs. IAB transport migration). Therefore, we propose to use the XnAP UE ID.
Proposal 1a: The new Xn procedure uses the XnAP UE ID to identify the boundary node.
Having included the XnAP UE ID, the new Xn procedure becomes UE-associated.
Proposal 1b: The new Xn procedure is UE associated.
RAN3#114-e agreed that the boundary node-ID should be retained after reception of the UE Context Release message. This is only required until the transport path in the non-F1-terminating CU’s topology for any communication with the F1-terminating CU is released.
Proposal 2: The boundary node-ID may be released after transmission of the UE Context Release message and release of all the transport paths in the non-F1-terminating CU’s topology used for communication with the F1-terminating CU.

1. Non-UP Traffic Type in Traffic Profile IE 
RAN3#114-e agreed that for non-F1-U traffic type, the information to be exchanged between the F1-termination donor and non-F1-termination donor includes: {UE-associated F1AP, non-UE-associated F1AP, non-F1}, and FFS for other info.

In Rel-16, the IAB-donor-CU configures Non-UP Traffic Type = ENUMERATED (UA F1AP, NUA F1AP, non-F1, BAP control PDU, ...) as part of UL mapping at the access IAB-node. Since F1 is transparent to intermediate IAB-nodes, the Non-UP Traffic Type IE in Rel-16 F1AP spec is only used to designate UL traffic. This should not imply that providing this IE on Xn should be restricted to UL traffic. In fact, this IE would be used by the non-F1-terminating CU to configure the DL mappings and BAP sub-layer entries at the donor-DU and intermediate IAB-nodes respectively.

Furthermore, in Rel-16, the IAB-donor-CU provided the Control Plane Traffic Type = Integer (1, …, 3, …) as part of the BH RLC CH context, where the associated RLC-config may be am, um-Uni-directional-UL, um-Uni-directional-DL, or um-bi-directional. This IE should also be shared between the donor-CUs.

Proposal 3: The Non-UP Traffic Type in Traffic Profile IE should include {UA F1AP, NUA F1AP, non-F1} and optionally Control Plane Traffic Type = Integer (1,…,3). Either may apply to UL and DL.

1. F1-terminating Topology BH Information IE
The TP for the BL CR for TS 38.423 includes an FFS whether to differentiate traffic direction. 
· For boundary traffic, the non-F1-terminating CU needs to determine whether to return:
· UL mapping based on knowledge that traffic is UL or bidirectional
· QoS mapping info based on knowledge that traffic is DL or bidirectional
· For descendant traffic, the non-F1-terminating CU needs to determine whether to return:
· Egress BAP routing ID (and egress BH RLC CH ID) based on knowledge that traffic is UL or bidirectional
· Ingress BAP routing ID (and ingress BH RLC CH ID) based on knowledge that traffic is DL or bidirectional
Consequently, the F1-terminating Topology BH Information IE should include traffic direction.
Proposal 4: The F1-terminating Topology BH Information IE should include traffic direction.

The TP for the BL CR for TS 38.423 includes an FFS whether the F1-terminating Topology BH Information IE should include BAP routing IDs and BH RLC CHs. This relates to the avoidance of 1-to-N mapping at the boundary IAB-node, which is only relevant to descendant traffic and can be achieved as follows:
· For UL descendant traffic: CU1 provides (indices of) ingress BAP routing IDs and (indices of) ingress BH RLC CH IDs along with QoS info of offloaded traffic. CU2 avoids mapping two offloaded traffic instances corresponding to one (index of an) ingress BAP routing ID/ingress BH RLC CH ID to distinct egress BAP routing IDs/egress BH RLC CHs.
· For DL descendant traffic: CU2 provides (indices of) egress BAP routing IDs and (indices of) egress BH RLC CHs along with QoS info of offloaded traffic. CU2 avoids mapping two offloaded traffic instances corresponding to distinct (indices of) egress BAP routing IDs/egress BH RLC CH IDs to same ingress BAP routing ID/ingress BH RLC CH.
Proposal 5: To avoid 1-to-N mapping at the boundary node, the F1-terminating Topology BH Information IE includes:
· (indices of) ingress BAP routing IDs and (indices of) BH RLC CH IDs for UL or bidirectional descendant traffic 
· (indices of) egress BAP routing IDs and (indices of) BH RLC CH IDs for DL or bidirectional descendant traffic
The F1-terminating Topology BH Information IE can be revised as follows:
	IE/Group Name
	Presence
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	IE type and reference
	Semantics description

	BH information Request list 
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	>>>> Egress BAP Routing ID (FFS)
	MC-ifDescendantTraffic
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	>>>> Egress BH RLC CH ID (FFS)
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	>>>>Ingress BAP Routing ID(FFS)
	C-ifDescendantTrafficM
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	>>>>Ingress BH RLC CH ID(FFS)
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	      >>>Both
	
	
	
	

	        >>>>Egress BAP Routing ID (FFS)
	C-ifDescendantTrafficM
	
	9.2.2.x7
	

	        >>>>Egress BH RLC CH ID (FFS)
	C-ifDescendantTrafficM
	
	9.2.2.x8
	

	        >>>> Ingress BAP Routing ID
	C-ifDescendantTraffic
	
	9.2.2.x7
	

	       >>>> Ingress BH RLC CH ID 
	C-ifDescendantTraffic
	
	9.2.2.x8
	




1. BAP Routing Configuration
RAN2#116-bis-e agreed the following: “The routing configuration to include information that allows the boundary node to determine the topology each routing entry applies to. RAN3 to decide on St3-related aspects.”
Therefore, the routing configuration at a boundary IAB-node needs to indicate the egress topology it refers to. However, it is sufficient to include an indicator into the routing configuration if the configuration applies to the non-F1-terminating CU’s topology. This optimization has the advantage that it defaults to Rel-16 behavior for non-boundary nodes and for all traffic forwarded within the F1-terminating CU’s topology.
Proposal 6: The BAP routing configuration to indicate if it applies to the non-F1-terminting CU’s topology.

1. UL Mapping Configuration
RAN2#116-bis-e agreed the following: “The UL mapping configuration to include information for the boundary node to determine the egress topology of each UL mapping entry.”
Similarly, it is sufficient for the UL mapping configuration to indicate if it refers to the non-F1-terminating CU’s topology. In this manner, all UL mapping configurations for non-boundary nodes remain compliant with Rel-16 IAB.
Proposal 7: The UL mapping configuration to indicate if it refers to the non-F1-terminating CU’s topology.

1. Header Rewriting Configuration
RAN2#115-e agreed the following: “Will have rewriting mapping configuration(s) Old routing ID to New routing ID that limits the possible rewriting (for all cases of re-writing), details FFS.”

RAN2#116-bis-e agreed the following: “For inter-topology routing, the header rewriting configuration to include information that allows the boundary node to determine either the egress topology, or the ingress topology, or the traffic direction of a header-rewriting entry (selection of one of these expected). RAN3 to handle the St3-related aspects.”
Therefore, the header-rewriting configuration defines a mapping between an ingress BAP routing ID and an egress BAP routing ID. It should further include an indication of either the egress topology, or the ingress topology or the traffic direction. To have common format as routing configuration and UL mapping configuration above, we propose to include an indication whether the egress topology is that of the non-F1-terminating CU.
Proposal 8: The header rewriting configuration defines a mapping between ingress BAP routing ID and egress BAP routing ID. It further indicates whether the egress BAP routing ID belongs to the non-F1-terminating CU’s topology.
1. BH RLC CH Mapping Configuration
RAN2#116-bis-e agreed the following: “The BH RLC CH mapping configuration of the boundary node includes information for the boundary node to differentiate mappings based on ingress topology and egress topology.”
Therefore, the BH RLC CH mapping entry should differentiate the topology of the prior-hop node and the topology of the next-hop node. It is sufficient to include whether each of the topologies is the non-F1-terminating CU’s topology. This has the advantage that all BH RLC CH mapping configurations for non-boundary nodes remain compliant with Rel-16 IAB.
Proposal 9: The BH RLC CH mapping configuration to indicate if the ingress topology (of the prior-hop node) and/or the egress topology (of the next-hop node) is the non-F1-terminating CU’s topology.


1. Conclusion
This paper addressed Stage-3 aspects for IAB inter-donor procedures. It also discussed Stage-3 issues based on RAN2 agreements. The following proposals have been made:

Proposal 1a: The new Xn procedure uses the XnAP UE ID to identify the boundary node.
Proposal 1b: The new Xn procedure is UE associated.
Proposal 2: The boundary node-ID may be released after transmission of the UE Context Release message and release of all the transport paths in the non-F1-terminating CU’s topology used for communication with the F1-terminating CU.
Proposal 3: The Non-UP Traffic Type in Traffic Profile IE should include {UA F1AP, NUA F1AP, non-F1} and optionally Control Plane Traffic Type = Integer (1,…,3). Either may apply to UL and DL.
Proposal 4: The F1-terminating Topology BH Information IE should include traffic direction.
Proposal 5: To avoid 1-to-N mapping at the boundary node, the F1-terminating Topology BH Information IE includes:
· (indices of) ingress BAP routing IDs and (indices of) BH RLC CH IDs for UL or bidirectional descendant traffic 
· (indices of) egress BAP routing IDs and (indices of) BH RLC CH IDs for DL or bidirectional descendant traffic
Proposal 6: The BAP routing configuration to indicate if it applies to the non-F1-terminting CU’s topology.
Proposal 7: The UL mapping configuration to indicate if it refers to the non-F1-terminating CU’s topology.
Proposal 8: The header rewriting configuration defines a mapping between ingress BAP routing ID and egress BAP routing ID. It further indicates whether the egress BAP routing ID belongs to the non-F1-terminating CU’s topology.
Proposal 9: The BH RLC CH mapping configuration to indicate if the ingress topology (of the prior-hop node) and/or the egress topology (of the next-hop node) is the non-F1-terminating CU’s topology.
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