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1	Introduction
At RAN#86, the Work Item on Enhancements for Integrated Access and Backhaul was agreed (NR_IAB_enh) [1]. As WI Rapporteur, in this contribution, we recommend a work plan for RAN1, RAN2, RAN3 and RAN4. The workplan captures interdependences among tasks and timeline for RAN1/2/3/4.
The WID [1] introduced the following objectives in the core part: 

	[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]:
· 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.




The WID [1] introduced the following objectives in the performance part:

	· Specification of RRM performance requirements for Rel-17 enhancements.
· Specification of demodulation performance requirements for Rel-17 enhancements.
· Specification of conformance testing requirements for Rel-17 enhancements
[RAN4]


 

2	Workplan
2.1	Prioritization of efforts
This section captures the interdependences among the various tasks defined in the WID [1]. 

RAN1-led efforts:
The WID defines two main objectives related to physical layer enhancements, which are led by RAN1. These objectives are expected to cause impact on RAN2/3 on later stage of the WI, mostly related to L3 configuration. The RAN2/3-related efforts will be explicitly captured under the RAN2/3-led objectives as time moves on. 

RAN2-led and RAN3-led efforts:
The WID defines one RAN-2-led objective as well as three RAN3-led objectives.
Based on experience made during Rel-16 IAB WI, it can be expected that most of these objectives have strong interdependences between these WGs. This interdependence can be handled via parallel discussions as well as liaisons exchanged between both WGs. Some initial effort may be necessary by RAN3, e.g., to define new procedures such as for inter-donor topology adaptation, before associated RAN2 work can start. 

RAN4-led efforts (core part):
The WID defines the two objectives in the core part led by RAN4. The RAN-4 effort depends on prior work by the other RAN WGs, mostly RAN1.

RAN4-led efforts (performance part):
The WID defines the three objectives in the performance part led by RAN4.

2.2	Timeline
Table 1 summarizes a timeline for RAN2/3/4. 
Table 1: Timeline for RAN2, 3, 4 efforts
	TSG/WG
	Meeting Number
	Date
	TU
	Task

	RAN2
	#117e
	Feb 21-March 3, 2022
	1
	Finalize efforts 
Remaining open items are provided by R2-2202050

	RAN3
	#115e
	Feb 21-March 3, 2022
	2
	Finalize efforts
AI 13.2.1.1: We use this AI to focus on ST2 for  alls procedures under this agenda item.
· All procedures: Descendent-node migration: 
· The following can be considered as baseline:
a. CU1 requests (outer) IP addresses/prefixes for a descendent node.
b. CU2 determines the donor-DU2 based on the boundary-node ID in the Xn request. CU2 obtains IP addresses/prefixes from that donor-DU2, and returns these addresses/prefixes via Xn to CU1. 
c. CU1 requests traffics offloads including the IP address per traffic via new Xn procedure. CU2 can update the DL mapping and BAP path. 
d. CU2 returns L2 info to CU1 via Xn procedure.
e. CU1 configures BAP header rewriting and BH RLC CH mapping at boundary node via F1AP.
f. CU1 modifies the descendent-nodes’ IP addresses/prefixes via RRC (not changing the BAP address associated with these IP addresses/prefixes). Note that there is no F1AP signaling necessary from descendent to CU1 since the IP addresses were modified, i.e., the new IP configuration is 1:1 mapped to the old IP configuration. There is no new IP address selection per traffic.
g. Descendent node migrates F1 to the new IP address.

· Inter-donor redundancy procedure: 
· The traffic offload for the boundary node needs to be finalized. The following baseline can be considered:
A. As agreed, CU2 configures (outer) IP addresses/prefixes on boundary node together with donor-DU2’s BAP address via RRC (this step may be triggered by SN Add or by Step B below). Note that at this point, the boundary node has no reason to report the new IP addresses to CU1. CU2 may configure a DL mapping for all IP addresses/prefixes, and a BAP path to the boundary node.
B. CU1 requests traffic offload via new Xn procedure without per-traffic IP address.
C. CU2 determines the donor-DU2 based on the boundary-node ID in the Xn request. CU2 returns L2 info (i.e., UL mapping) for each traffic via new Xn procedure. The UL mapping contains the donor-DU2 BAP address. Note that at this point, CU2 may not know the IP address the boundary node wishes to use for each traffic.
D. CU1 configures UL mappings on boundary node via F1AP Request message.
E. Boundary node selects an IP address from the IP addresses/prefixes for each UL mapping, where the BAP address in the routing ID of the UL mapping matches that of the donor-DU2 configured with the IP addresses/prefixes. The boundary node reports the IP address selection to CU1 via F1AP Response message.
F. Boundary node migrates F1 to the new IP address.
G. CU1 requests modification of traffics with per-traffic IP address via new Xn procedure. CU2 can update the DL mapping.
· Traffic offload for descendent nodes can follow the same procedure as above for partial migration.


· RLF recovery procedure: In St2, RRC Reestablishment and F1 migration needs to be cleanly separated (based on agreement). This should follow analogue to what we have done for partial migration. The procedure only has to explain the RRC Reestablishment procedure, where the UE Context Response contains the IP address request in the RRC container (based on agreement). The consecutive F1 migration after the RRC Reestablishment can follow that of partial migration.
· Changes necessary:
· Step 6 should be removed.
· Step 10 should be followed by CU2’s RRC Reconfiguration of the boundary node containing the new IP addresses (based on agreement). 
· After that, we can continue with steps 13-20 from partial migration procedure in present BL CR.
· Traffic offload for descendent nodes can follow the same procedure as above for partial migration.

· Revocation procedures:
· The revocation procedure for partial migration/RLF recovery is very different from that for redundancy. For that reason, we may want to capture revocation separately in each section.
· For revocation of partial migration and RLF recovery, the Xn HO is used in CU2->CU1 direction followed by reconfiguration of BAP paths. There is no use of the new Xn procedure. We also need to discuss the initiation of revocation (Editor’s note in present TP).
· For redundancy, the SN does not have to be removed. Instead, all revocation is based on the new Xn procedure. We need to converge if the new Xn procedure also be started by CU2, or, alternatively, if CU2 needs to send a new class-2 signaling message to CU1 to start the new Xn procedure.

AI 13.2.3: We use this AI to focus on ST3 for all inter-donor topology adaptation procedures (migration, adaptation, recovery).
· From last meeting and NOT ADDRESSED: Should QoS info include traffic DIRECTION (UL only, DL only, bidirectional)?
· Boundary node ID for new Xn procedure (BAP address vs. XnAP UE ID). UA vs. NUA message. Again, please discuss WHY it should be UA or NUA. The rapporteur believes that UA would be perfectly fine since all migration is referenced to the boundary node.
· All other FFSs in 38.423 and 38.473.
· Include RAN2 agreements below. Do not consider header rewriting due to inter-donor-DU re-routing at this time since this topic is currently rediscussed in RAN2. The RAN2 agreements from last meeting are as follows:
· 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. 

AI 13.3.2: Inter-donor-DU re-routing
· The chairman notes hold the following blue text below. The rapporteur believes that these issues are less critical and can be left up to implementation. Please discuss in case you have a different view.

Whether the tunnel type is up to implementation.
RAN3 further discusses how target donor-DU knows which tunnel a re-routed UL packet should be delivered to.

AI 13.4.1: Multiplexing enhancements
· We need to get the ST3 for the upper layer configuration of L1 parameters done. Please submit TPs to 38.473 and 38.423 based on R3-220590.


	RAN4RF
	#102e
	Feb 21-March 3, 2022
	1





0.5
	Core part: Finalize efforts based on WF agreed in RAN4#101bis-e for:
· Discuss and conclude on timing error of IAB-DU and IAB-MT for intra-node case in timing case#6
·  Discuss and endorse on draft CRs submitted from companies according to agreed work split. And conclude formal big CR to merge the endorsed draft CRs to complete RF core part.

Perf part: initial discussion

	RAN4RD
	#102e
	Feb 21-March 3, 2022
	0.5




0.25
	Core part: Finalize efforts on 
· Discuss and conclude on the CLI measurement impact on Rel-17 eIAB RRM specification
·  Discuss and conclude on formal big CR to merge the endorsed draft CR(s) to complete RRM core part

Perf part: initial discussion

	RAN
	#95
	March 2022
	
	Rel-17 functional freeze

	RAN4RF
	#102bis
	Apr 4-8, 2022
	0.5
	Perf part: continue discussion

	RAN4RD
	#102bis
	Apr 4-8, 2022
	0.5
	Perf part: continue discussion

	RAN4RF
	#103
	May 16-20, 2022
	0.5
	Perf part: continue discussion

	RAN4RD
	#103
	May 16-20, 2022
	0.5
	Perf part: continue discussion

	RAN
	#96
	June 2022
	
	Rel-17 ASN.1 freeze

	RAN4RF
	#103
	Aug, 2022
	0.5
	Perf part: Finalize efforts

	RAN4RD
	#103
	Apr, 2022
	0.5
	Perf part: Finalize efforts
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