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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.
[bookmark: _GoBack]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.
[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 two objectives in the performance part led by RAN4.

2.2	Timeline
Table 1 summarizes a timeline for RAN1/2/3/4. 
The timeline and the TU allocation are based on the initial WID agreed in RAN#86. The RAN1 schedule has been moved back by 6 months and the RAN2/3 schedules have been moved back by 3 months due to delays of Rel-16. The RAN4 schedule has been moved back by 6 months due to RAN4’s delay with completion of Rel-16 IAB efforts. Some changes to this timeline may occur, e.g., due to replacement of in-lieu meeting with e-meetings.
Since the WI primarily defines enhancements to Rel-16 IAB functionality, the various objectives can be mostly addressed in parallel. Further, since the WID objectives are rather general, the first meeting in each WG should emphasize on scoping the effort.
Table 1: Timeline for RAN1, 2, 3, 4 efforts
	TSG/WG
	Meeting Number
	Date
	TU
	Task

	RAN1
	#102e
	Aug 17-28, 2020
	1
	Resource multiplexing for duplexing enhancements
· Enhancements to resource configuration and coordination for 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)
· Identification of multi-parent scenarios in the context of topology redundancy, improved robustness, and load balancing, as they look from a RAN1 perspective

Other enhancements to support simultaneous operation (transmission and/or reception) by IAB-node’s child and parent links
· Consideration of additional timing modes beyond “Case 1 timing”
· Consideration of DL/UL power control
· Consideration of interference measurements


	RAN2
	#111e
	Aug 17-28, 2020
	0
	RAN2 does not have TUs allocated for this meeting. Nevertheless, companies can send contributions to start exchange on views on the various topics. These topics are as follows:

Inter-donor topology adaptation
· Consideration of aspects related to inter-donor migration of IAB-MT
Enhancements to intra-donor topology adaptation and RLF recovery 
· Consideration of using Rel-16 mobility enhancements for IAB: discussion started in Rel-16
· Type 1/2/3 RLF recovery signaling and behavior: discussion started in Rel-16
· Others
Enhancements to topological redundancy 
· Procedures fo CP/UP split, e.g. using FR1/FR2; this could build on F1-C-over-LTE/X2 solution 
· Support for more than two parent nodes 
· Others
Routing enhancements (BAP, IP, user plane)
· Enhancements to BAP 
· Routing enhancements, e.g., considering route prioritization, local routing
· Enhancements to utilization of path redundancy
· Others
Transport enhancements 
· Enhancements to congestion mitigation
· Topology-wide fairness and radio-aware scheduling: moved from Rel-16 to Rel-17
· Multi-hop performance/QoS issues, e.g., latency reduction 
· Others
Other enhancements 
· Including network integration procedure, security, others


	RAN3
	#109e
	Aug 17-28, 2020
	2
	 Inter-donor topology adaptation
· Define Procedures to support inter-donor topology adaptation: What are the main issues to be addressed and how could they work.
Enhancements to intra-donor topology adaptation and RLF recovery 
· Procedural enhancements to reduce service interruption and packet loss. Impact on descendent nodes should be considered (which we didn’t really do in Rel-16). 
Enhancements to topological redundancy 
· Procedures for CP/UP split, e.g. using FR1/FR2; this could build on F1-C-over-LTE/X2 solution
· Support for more than two parent nodes
· Others
Routing enhancements (BAP, IP, user plane)
· Discuss potential efforts under this topic
Transport enhancements 
· Enhancements to congestion mitigation
· Topology-wide fairness and radio-aware scheduling: moved from Rel-16 to Rel-17
· Multi-hop performance/QoS issues, e.g., latency reduction 
· Others
NPN and RAN sharing
· Discussion on NPN and RAN-sharing started in Rel-16: we need to identify the relevant scenarios to be considered.
Other enhancements 
· Including network integration procedure, security, others


	RAN
	#89e
	
	
	

	RAN1
	#103e
	Oct 26 to Nov 13, 2020
	1
	Continue efforts

	RAN2
	#112e
	Nov 2-13, 2020
	1
	Discussion starts on the topics listed under RAN2 #111e.
Focus on email discussions with report to this meeting:
· [Post111-e][902][eIAB] Enhancements to improve topology-wide fairness, multi-hop latency and congestion mitigation (Samsung)
· [bookmark: _Hlk51147091][Post111-e][903][eIAB] Topology adaptation enhancements RAN2 scope (Qualcomm)


	RAN3
	#110e
	Nov 2 - 13, 2020
	2
	Continue efforts

[bookmark: _Hlk52874487]Inter-Donor IAB Node Migration
Identify end-to-end procedures for each of:
1. the IAB-MT migrates between donors
1. the IAB-MT simultaneously connects to two donors
1. the IAB-MT performs RLF recovery at a new donor
The procedures should consider the constraints based on last-meetings agreements.

Reduction of Service Interruption
Since procedures for inter-donor topology adaptation are still under discussion, focus should first be set on the reduction of service interruption for intra-donor IAB-node migration. Rel-16 procedures can be used as baseline.

Topology Redundancy
Topics to be addressed:
· CP/UP separation: Enhancements should be discussed to support the two scenarios identified in last meeting.

· Inter-donor redundancy: Various issues need to be addressed such as:

· Concurrent use both upstream data paths for traffic of descendent IAB-nodes and UEs.
· Can descendent IAB-MTs and UEs be single-connected to different IAB-donor-CUs. 
· Which of donor-CUs configures BAP addresses, routing IDs and bearer mapping?
· BAP routing be accomplished across both donor topologies.
· Resource configuration at the boundary between the two donor topologies.

Congestion Mitigation
Aspects that should be discussed: 
· CP-based approaches to DL congestion mitigation, 
· Improvements to DDDS for IAB UP-based congestion mitigation.

	RAN4RF
	#97e
	Nov 2 - 13, 2020
	0.5
	In case, RAN4 starts Rel-17 IAB efforts in this meeting:
Discuss RF requirements needed to enable simultaneous operation for backhaul and access links, and dual connectivity 

	RAN4RD
	#97e
	Nov 2-13, 2020
	1
	In case, RAN4 starts Rel-17 IAB efforts in this meeting:
Discuss RRM requirements needed enable simultaneous operation for backhaul and access links, and dual connectivity

	RAN
	#90e
	
	
	

	RAN1
	#104e
	Jan 25 – Feb 5, 2021
	1
	Continue efforts based on agreements from RAN1 #103e

Resource multiplexing for duplexing enhancements
· Enhancements to resource configuration and coordination for 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)
· Resource multiplexing for inter-carrier inter-band and inter-carrier intra-band FR2

Other enhancements to support simultaneous operation (transmission and/or reception) by IAB-node’s child and parent links
· Select symbol level vs. slot level alignment for Case 7 timing
· Determine whether Rel-16 OTA synchronization enhancements are needed for Case 6 and Case 7 timing modes
· Consideration of and solutions for resource and beam coordination techniques for interference mitigation


	RAN2
	#113e
	Jan 25 – Feb 5, 2021
	1
	Continue discussion on:
· Transport enhancements with focus on:
· Fairness, 
· Multi-hop latency 
· Congestion

· Topology adaptation with focus on:
· CHO for IAB
· RLF indication/handling
· Local rerouting
The post-R2#112e email discussions will build the baseline for discussions during the meeting. 

	RAN3
	#111e
	Jan 25 – Feb 5, 2021
	1
	Continue discussion on:
Inter-donor migration: Principles/procedures
· IAB-node migration using Xn handover procedure: 
· Identify St2 procedures for bottom-up and top-down gradual sequences. 
· MT’s simultaneous connectivity to two donors 
· Discuss and agree on WA for baseline solution 
· Inter-donor BH RLF recovery 
· Discuss and agree on WA for baseline solution 
Reduction of service interruption
Until the inter-donor topology adaptation procedures have been matured, discuss reduction of service interruption primarily for intra-donor migration procedures.
· Intra-donor CHO 
· Intra-donor: Sending RRC Reconfig messages to the descendent nodes via the source path 
· Intra-donor: UL packet loss of descendent nodes: Compare UL DDS and local rerouting, how to avoid packet loss
· Inter-donor: Discuss use cases and benefits for the information about the IAB-donor of a parent node (e.g. “CU ID”) to the IAB-node. 
Topological redundancy: 
· Clarify fundamental issues related to use of CP/UP separation: 
· What entity decides if the MN or the SN holds the donor functionality.
· What IAB-specific functionality does the non-donor CU support.
· Can a RAN node be a non-donor for some IAB-nodes and donor for others.
· Inter-donor topological redundancy: 
· The focus is on inter-donor transport opposed to AI 13.2.1, which focuses on procedures.
· Discuss how to support BAP transport across the boundary node(s) to the topology that is controlled by the other donor.
· Discuss how well can topologies be separated, i.e., how much does one donor have to know about the topology established by another donor. 
· Discuss which donor selects the BAP address and path ID for routes that cross two or multiple topologies. How to avoid collisions in the use BAP name space. Identify impact on RAN2.
· Discuss transport via two or more boundary nodes. 
Congestion mitigation
· Congestion indication to donor-CU-CP: 
· Discuss conditions for transmission, information included, avoidance of signaling storm, and avoidance of conflicting interactions with DDDS on UP.

· DL end-to-end flow control: discuss down-selection among:
-  Highest PDCP SN received from parent node;
-  Bitmap of PDUs transmitted to lower layers out of sequence;
-  Packet marking;
-  Received volume and Receiving data rate.
- “do nothing” option, i.e. use current DDDS as it is

Multi-hop
· Discuss inter-donor-DU local rerouting 


	RAN4RF
	#98e
	Jan 25 – Feb 5, 2021
	0
	On hold according to RAN4 TU allocation in RAN#90 RP-202823

	RAN4RD
	#98e
	Jan 25 – Feb 5, 2021
	0
	On hold according to RAN4 TU allocation in RAN#90 RP-202823

	RAN
	#91
	
	
	

	RAN1
	#104bis
	April 12-20, 2021
	1
	Continue efforts

	[bookmark: _Hlk20474188]RAN2
	#113bis
	April 12-20, 2021
	1
	Continue efforts

	RAN4RF
	#98bis
	April 12-20, 2021
	0.5
	Work plan and initial discussion on RAN4 impact due to simultaneous operation of IAB-node’s child and parent links and DC scenario agreed by RAN1/2/3

	RAN4RD
	#98bis
	April 12-20, 2021
	0
	On hold according to RAN4 TU allocation in RAN#90 RP-202823 but the work plan for RRM will be combined in RF as general

	RAN1
	#105
	May 24-28, 2021
	1
	Continue efforts

	RAN2
	#114
	May 24-28, 2021
	1
	Continue efforts

	RAN3
	#112
	May 17-28, 2021
	1
	Continue efforts

	RAN4RF
	#99
	May 24-28, 2021
	1
	Continue efforts

	RAN4RD
	#99
	May 24-28, 2021
	0.5
	Continue efforts

	RAN
	#92
	
	
	

	RAN1
	#106
	Aug 23-27, 2021
	1
	Continue efforts

	RAN2
	#115
	Aug 23-27, 2021
	1
	Continue efforts

	RAN3
	#113
	Aug 23-27, 2021
	2
	Continue efforts

	RAN4RF
	#100
	Aug 23-27, 2021
	1
	Continue efforts

	RAN4RD
	#100
	Aug 23-27, 2021
	0.5
	Continue efforts

	RAN
	#93
	
	
	

	RAN1
	#106bis
	Oct 11-15, 2021
	1
	Continue efforts

	RAN2
	#115bis
	Oct 11-15, 2021
	1
	Continue efforts

	RAN3
	#113bis
	Oct 11-15, 2021
	1
	Continue efforts

	RAN4RF
	#100bis
	Oct 11-15, 2021
	1
	Continue efforts

	RAN4RD
	#100bis
	Oct 11-15, 2021
	0.5
	Continue efforts

	RAN1
	#107
	Nov 15-19, 2021
	1
	Finalize efforts 

	RAN2
	#116
	Nov 15-19, 2021
	1
	Finalize efforts 

	RAN3
	#114
	Nov 15-19, 2021
	2
	Finalize efforts

	RAN4RF
	#101
	Nov 15-19, 2021
	0.5
	Continue efforts

	RAN4RD
	#101
	Nov 15-19, 2021
	1
	Continue efforts

	RAN
	#94
	Dec 12-16, 2021
	
	

	RAN4RF
	#102
	
	0.5
	Finalize efforts 

	RAN4RD
	#102
	
	1
	Finalize efforts

	RAN
	#95
	March 2022
	
	Rel-17 freeze
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