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1 Introduction

	CB: # 11_IABinterDonorMigration

DISCUSSING GENERAL PRINCIPLES

Chair: Still some effort to reach consensus on overall concept; Suggest concentrating on the papers in the 1st group before working on protocol details and specific information (2nd group). It seems beneficial to work in sequence, hence the single discussion thread.

(QC - moderator)

Summary of offline disc R3-206854


 (Qualcomm - moderator)
Summary of offline disc R3-20xxxx
The discussion will focus on developing an overall concept as recommended by the chairman.
· All issues related to CHO/DAPS will be handled by CB 12. 
· Enhancements to reduce/avoid/recover packet loss will be handled in CB 13. 
· Regarding inter-donor redundancy: This CB will primarily discuss procedural issues. Other issues related to inter-donor redundancy will be handled by CB 14. If there is overlap between both CBs, we will deal with it in ad hoc manner.
This CB#11 discussion has two phases:

Phase 1: Agree on general principles. 
Phase 2: TBD
The deadline for Phase 1 is Thursday, November 5, 23:59:59 UTC. This allows the moderator to prepare some proposals on Friday for Monday’s online session. 

The deadline for Phase 2 is the same as for all email discussions, i.e., Tuesday, November 10, 1300 UTC. 
2 For the Chairman’s Notes
Propose the following:…
3 Discussion
3.1 Migration of IAB-MT 
In last meeting, RAN3 agreed:

The following cases for inter-donor migration are studied:

a) IAB-MT is migrated between IAB-donors.

b) IAB-MT is simultaneously connected to two IAB-donors

…

d) IAB-MT performs RLF recovery at new IAB-donor

IAB-MT is migrated between IAB-donors: This scenario has been discussed by 5256, 5981, 5999, 6107, 6208, 6287, 6292, 6665, 6559. All these contributions assume that the IAB-MT handover procedure is used as the baseline. Two contributions further consider CHO and DAPS as enhancements to handover (6560, 6666). These enhancements will be considered in CB 12 as stated above.

The moderator believes that IAB-MT migration via handover can be used for robustness, e.g., when the BH RLF deteriorates, and for load balancing, e.g., to migrate an IAB-node and its subtree to another top-level node underneath a different IAB-donor.  The moderator believes that the IAB-MT migration via handover cannot support partial load balancing. These observations by the moderator seem to be mostly in line with the above contributions.
Q1a: Do you agree that IAB-MT migration between IAB-donors can support robustness and load balancing, and that it uses the handover procedure as baseline. 
	Company
	Yes/No
	Comments

	QC
	Yes
	

	
	
	

	
	
	

	
	
	


IAB-MT is simultaneously connected to two IAB-donors: This scenario has been discussed by 5256, 6586 and 6665. All contributions consider the inter-donor NR DC procedure for this purpose. 6665 also considers DAPS. 
According to 6586, IAB-MT dual-connectivity to two IAB-donors can be used for load balancing and partial traffic offloading. The moderator agrees with this observation. 
Contribution 6586 further claims that NR DC can be used as a robustness solution for short periods of time as it applies to IAB use cases. The moderator does not agree that robustness is always limited to short time for IAB use cases. 
The moderator further believes that DAPS has been designed for reduction of service interruption during handover rather than for traffic offloading, which usually occurs over extended periods of time.

Q1b: Do you agree that the IAB-MT’s simultaneous connectivity to two IAB-donors supports load balancing and partial offloading, and that it uses NR-DC as the baseline.
	Company
	Yes/No
	Comments

	QC
	Yes
	

	
	
	

	
	
	

	
	
	


IAB-MT performs RLF recovery at a new IAB-donor: This scenario has been discussed by 6208, 6558, 6586, and 6667. All contributions except 6586 propose using the RRC Reestablishment procedure for RLF recovery. 6586 proposes to use NR DC for RLF recovery.
The moderator agrees that RRC Reestablishment is the standard recovery procedure. The moderator does not believe that NR DC should be the predominant mechanism for RLF recovery, in particular, since the IAB-nodes cannot be fully migrated to the new IAB-donor. This implies that the IAB-MT’s MN will always remain on the failed BH link.
Q1c: Do you agree that the IAB-MT can perform RLF recovery at a new IAB-donor to support robustness, and it uses RRC Reestablishment as the baseline.
	Company
	Yes/No
	Comments

	QC
	Yes
	

	
	
	

	
	
	

	
	
	


3.2 Migration of IAB-DU
In last meeting, RAN3 agreed:

The following cases for inter-donor migration are studied:

…

c) IAB-DU is simultaneously connected to 2 donor-CUs (common understanding is that we won’t break F1 interface principles)
A few contributions explicitly discuss if concurrent F1AP connectivity to both IAB-donor-CUs should be always assumed or if RAN3 should also consider procedures where F1AP is only supported with one IAB-donor at a time (6107, 6287, 6295, and 6559).
According to some contributions, concurrent F1AP connections to both IAB-donors can simplify the overall migration procedure and may reduce service interruption. The question arises if RAN3 should consider support of concurrent F1AP connectivity as the baseline. Alternatively, RAN3 may consider concurrent F1AP connectivity as optional, which implies that all inter-donor migration procedures must be designed to work in case only a single F1AP connection is available.
Q2: Do you agree that the support of concurrent F1AP connectivity to both IAB-donors is considered baseline?

	Company
	Yes/No
	Comments

	QC
	Yes
	This significantly simplifies the end-to-end migration procedures and it reduces service interruption.

	
	
	

	
	
	

	
	
	


Various contributions discuss the change of the NCIs/PCIs of the IAB-DU’s cells when it migrates to the new IAB-donor (5999, 6107, 6287, and 6665). There seems to be consensus that the cell’s NCI has to change but that PCI may not need to change, in particular when the IAB-node is physically stationary.
Q3: Do you agree that the NCI of the IAB-DU’s cell has to change when the IAB-DU migrates to the new IAB-donor, while the PCIs can remain the same?
	Company
	Yes/No
	Comments

	QC
	Yes
	

	
	
	

	
	
	

	
	
	


3.3 Migration of UE

RAN3 agreed in last meeting:

The following information should be made available to the new donor:

1. Contexts of all involved UEs,

2. Contexts of all involved MTs,

3. Contexts of all involved DUs,

Current signaling is taken as baseline for inter-donor migration of UEs and IAB-MTs

As baseline, IAB-MT migration should use a separate procedure w.r.t. the migration of the co-located IAB-DU, the served UEs and the served MTs
In present baseline signaling, the UE context transfer to the new CU contains the UE’s target cell, and the new CU must have an F1AP association with the IAB-DU that contains that target cell so that it can perform admission control for this UE.

Contributions 6287, 6292, 6294, 6559 and 6665 identified this issue explicitly or implicitly, e.g., by proposing workarounds. Some of the workarounds are listed here for information purposes:
Option a: The IAB-node establishes F1AP with new IAB-donor before UE context transfer. This would allow using the baseline UE context transfer.
Option b: The UE context transfer is enhanced, e.g., by including the source cell rather than the target cell together with an indicator that the target cell may not yet be available.
Option c: A group context transfer is introduced, which combines UE context together with other context related to the migrating or descendent IAB-nodes.
At this stage, the moderator proposes to primarily acknowledge the problem. The discussion of the potential solutions depends on the outcome of the other issues raised in this CB, e.g., the availably of concurrent F1AP connections (above) and the potential sequences supported for end-to-end IAB-node migration (below).
Q4: Do you agree that the baseline UE context transfer procedure contains the UE’s target cell, and that the new IAB-donor must already have F1AP association to the IAB-DU holding this target cell to perform admission control for the UE.
	Company
	Yes/No
	Comments

	QC
	Yes
	

	
	
	

	
	
	

	
	
	


Further, since the UE changes the CU, it needs to change its security key and therefore perform a cell change with resync, where the resync requires the UE to perform the RA procedure. Two contributions, 6294 and 6332, believe that the RA procedure can be skipped since the physical IAB-DU remains the same.

At this stage, the moderator believes that RAN3 should discuss if the UE should perform security change with resync when migrating to the new IAB-donor-CU. RAN3 should leave it up to RAN2 to decide on how the security change is indicated on the air interface.
Q5a: Do you agree that UE-migration to the new IAB-donor requires security change with resynch?
	Company
	Yes/No
	Comments

	QC
	Yes
	

	
	
	

	
	
	

	
	
	


Q5b: Do you agree that optimizations, e.g., avoidance/replacement of RA procedure to indicate security change are up to RAN2? 
	Company
	Yes/No
	Comments

	QC
	Yes
	

	
	
	

	
	
	

	
	
	


3.4 End-to-end migration sequence with IAB-MT handover
RAN3 agreed that:

The migration mechanism should allow to migrate to another donor all or some devices (the IAB nodes and/or UEs directly or indirectly served by the top-level IAB node).

For IAB-node migration via handover, the following sequences have been proposed:
1. Full migration of IAB-node, UEs and descendent nodes in shortest possible time. Such migration sequences were proposed by 5256, 5981, 5999, 6107, 6208, 6292, 6287, 6559, and 6665. The full migration sequence may be useful in scenarios where the source path link quality deteriorates quickly.

2. Gradual migration where IAB-MT, UEs and descendent nodes are migrated to the new IAB-donor over an extended period of time with intermediate stages, where backhaul is fully operational (5256, also supported also by solutions in 5981 and 5999). The gradual migration aims to avoid the issue of signaling storms raised by 6332 and 6586.
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Figure 1: Example for full migration (purple arrow) and two alternatives for gradual migration (pink and orange arrows) based on 6256
Q6: Do you agree that for IAB-MT migration via handover, full and gradual migration sequences should be considered?

	Company
	Case
	Comments

	QC
	Yes
	Both scenarios should be considered since they both have merits.

	
	
	

	
	
	

	
	
	


For full migration, the following principal sequences have been discussed (5256, 5999, 5981, 6107, 6292, 6294, 6559, 6665):
Option 1: Top-down sequence: The IAB-MT is handed over before UEs/child nodes. Descendant nodes are migrated tier by tier from top to bottom. The UEs/descendent nodes receive RRC Reconfiguration message via the target path.

Option 2: Bottom-up sequence: Descendant nodes and UEs are migrated tier by tier from bottom to top before the IAB-MT is migrated. The UEs/descendent nodes receive RRC Reconfiguration message via the source path.

Option 3: Nested sequence: The IAB-MT is the last in receiving the RRC Reconfiguration but the first in executing the RRC Reconfiguration. The descendant nodes therefore receive the RRC Reconfiguration via the source path but execute the reconfiguration top-down after the IAB-MT handover has succeeded.
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Figure 2 (5981): Migration sequences: Top-down, bottom-up, nested.

Q7a: Do you agree that for full inter-donor migration via handover, the top-down, bottom-up and nested sequences should be considered?
	Company
	Yes/No
	Comments

	QC
	Yes
	All three sequences should be considered at this stage since they all may have merits. We can down select after we have discussed the trade-offs between them.

	
	
	

	
	
	

	
	
	


For gradual migration, the following sequences have been discussed (5256, 5999, 5981):

Option 1: Top-down sequence: The UE/child-MT remain at the source IAB-donor during IAB- MT handover, but their F1-U connections are rerouted to the target path. The UEs and the descendant-nodes can then be migrated in top-down sequence over an extended period time. 
Option 2: Bottom-up sequence: The UE and descendent IAB-nodes are migrated in bottom-up sequence to the new IAB-donor, but their new F1-U connections are rerouted via the source path. When the MT is handed over, all F1-Us are rerouted from source to target path. 
Note that the nested sequence does not provide a stationary state, where backhaul operation is supported for extended period of time. 
Q7b: Do you agree that for gradual inter-donor migration via handover, the top-down and bottom-up sequences should be considered?
	Company
	Yes/No
	Comments

	QC
	Yes
	Both sequences should be considered at this stage since they all may have merits. We can down select after we have discussed the trade-offs between them.

	
	
	

	
	
	

	
	
	


3.5 End-to-end migration sequence with IAB-MT using NR-DC

RAN3 agreed that:

The migration mechanism should allow to migrate to another donor all or some devices (the IAB nodes and/or UEs directly or indirectly served by the top-level IAB node).

Once contribution (6258) claims that for the NR-DC-based solution, load-balancing and partial offload can be conducted without migrating the IAB-DUs of the dual-connected IAB-node and its descendent nodes to the new IAB-donor. Partial or full offloading can be achieved in this case by routing F1-U connections via the SCG links and the new IAB-donor-DU. 
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Figure 3: Partial offloading via NR-DC where IAB-DUs are not migrated to new IAB-donor

Q8: Do you agree that for inter-donor NR-DC, traffic offloading to the new IAB-donor can be supported without migrating IAB-DU and UE?
	Company
	Yes/No
	Comments

	QC
	Yes
	

	
	
	

	
	
	

	
	
	


3.6 End-to-end migration sequence with IAB-MT using RRC Reestablishment

Inter-donor RLF recovery using RRC Reestablishment was discussed by 6208, 6558, 6667. The following principal aspects were identified:
Full migration - top-down sequence: The IAB-MT performs reestablishment before UEs/child nodes are migrated to the new IAB-donor. Descendant nodes are migrated tier by tier from top to bottom. The UEs/descendent nodes receive RRC Reconfiguration message via the recovered path. 

Gradual migration: The IAB-MT performs reestablishment but UEs and IAB-DUs are not (immediately) migrated to the new IAB-donor. In case the old BH link recovers, the IAB-MT can be migrated back. This sequence reduces signaling storm.

Q9a: Do you agree that for inter-donor RLF recovery using RRC Reestablishment, full and gradual migration sequences should be considered.
	Company
	Yes/No
	Comments

	QC
	Yes
	

	
	
	

	
	
	

	
	
	


Q9b: Do you agree that for inter-donor RLF recovery using RRC Reestablishment, only the top-down sequence is available.
	Company
	Yes/No
	Comments

	QC
	Yes
	

	
	
	

	
	
	

	
	
	


3.7 Other issues raised

The contributions raised many other issues such as:
· Various enhancements to baseline procedures for context transfer of IAB-MT, IAB-DU and UE.

· Various enhancements to information carried in context transfer between IAB-donors (e.g. related to IP addresses, BAP addresses/routing IDs, etc).

· Discussion on how IAB-DUs know when to establish concurrent F1AP to prospective new IAB-donor-CU. 

· Indication of imminent migration to descendent node to avoid packet loss.

· Delaying RRC Reconfiguration delivery to UE (or descendent IAB-MT) for nested sequence.

· …

The moderator believes that these aspects need to be considered on the next stage after we have converged on the principal aspects above.

Q10: Are there other principal issues that need to be addressed at this stage and which have not been included above?
	Company
	Comments

	
	

	
	

	
	

	
	


4 Part II…[if needed]
If needed
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