Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 Meeting #113bis-e	R2-2104861
E-meeting, May 17 – 28, 2021                                       (Revision of R2-2103084)	
Agenda Item:	8.4.3
Source: 	Qualcomm Incorporated
Title:	Enhancements to local rerouting and RLF indication in IAB
Document for:	Discussion
[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
In RAN WG2 Meeting #113e, the following agreements were achieved [1]: 
	 
· RAN2 to support type-2/3 RLF indication (FFS specified behavior(s) TS impact, FFS details).
· Type-2 RLF indication may be used to trigger local rerouting 
· Type-2 RLF indication may be used to trigger deactivation of IAB-supported in SIB 
· Type-2 RLF indication may be used to trigger deactivation or reduction of SR and/or BSR transmissions 
· Local rerouting can be triggered by indication of hop-by-hop flow control. Further details, e.g., on trigger information, trigger conditions, role of CU configuration, are FFS.
· RAN2 considers inter-donor-DU local rerouting to be in scope




This paper addresses inter-donor-DU local rerouting and type-2/3 RLF indications.
Discussion
2.1 	Inter-donor DU rerouting
In Rel-16 IAB, inter-donor-DU local rerouting is not supported. One reason for this decision was that routers on the wireline network may discard inter-donor-DU-rerouted packets since these packets carry a non-local source IP addresses that re anchored at a different IAB-donor-DU. 
While such source-address-based packet filtering is generally considered a security feature to protect against impersonation attacks, it may not be activated on all backhaul networks, or it may not be applied within IP subnets of limited size. For this reason, RAN3 has decided to support inter-donor-DU local rerouting for Rel-17 IAB.
In Rel-16, local rerouting is based on the destination BAP address carried in the packet’s BAP header. This approach will not work for inter-donor rerouting if the IAB-donor-DUs have different BAP addresses. 
To apply BAP-address-based local rerouting in UL direction, the following options can be considered:

Option 1: The IAB-node is configured with a table of the IAB-donor-DU BAP addresses among which local rerouting is supported.

Option 2: All IAB-donor-DUs among which local rerouting is supported hold the same BAP address.

For Option 1, an additional mapping table needs to be configured, and an additional packet processing step is introduced for table lookup during local rerouting. 

Option 2 introduces a routing ambiguity when an IAB-node is dual-connected with two IAB-donor-DUs (Figure 1). In this case, the UL next-hop BAP addresses are the same (A0 is Figure 1). For that reason, it is not possible anymore to differentiate BAP routes to the different IAB-donor-DUs. Consequently, option 2 should not be further pursued.
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Figure 1: BAP routing ambiguity if IAB-node is dual-connected to two IAB-donor-DUs with same BAP address.


Proposal 1: To support inter-donor-DU rerouting, the IAB-node to be configured with a set of IAB-donor-DU BAP addresses among which local rerouting is supported. 

2.2 	Type-2/3 RLF indication
Type-2 RLF indication can be transmitted by an IAB-node to a child node when detecting BH RLF.
The following topics remain to be discussed:
· Conditions for transmission of type-2 BH RLF indication by redundantly connected IAB-nodes.
· Conditions for activation of the behaviors supported by the receiving node.
· Conditions for propagation of type-2 BH RLF indications by the receiving node.
· Conditions for transmission and propagation of type-3 BH RLF indications.

2.2.1 	Type-2 RLF indication for redundantly connected IAB-nodes
If an IAB-node with BH RLF has an alternative BH path and local rerouting is supported, the IAB-node should not send type-2 RLF indication since it can use this alternative path.  

Proposal 2a: Type-2 BH RLF indication should not be used if the IAB-node has an alternative path and local rerouting is supported.

2.2.2 	Conditions for activations of behaviours by receiving IAB-node
The IAB-node receiving type-2 RLF indication may perform the following behaviors:
· Local rerouting
· Suppression of IAB-supported indicator in SIB1
· Reduction of BSR transmissions to the parent node.

Local rerouting should always be applied if possible. 
The suppression of the IAB-supported indicator in SIB ensures that ancestor nodes with BH RLF cannot use this IAB-node for RLF recovery. In case the IAB-node still has BH connectivity via an alternative path, the node can be used RLF recovery by ancestor nodes, and therefore, it should not suppress the IAB-supported indicator.
The IAB-node can certainly reduce SR/BSR transmissions to the parent node after receiving type-2 indication. The activation of this behavior can be left up to implementation.

Proposal 2b: The IAB-node receiving type-2 RLF indication should only suppress the IAB-supported indicator if it has no alternative BH path.

2.2.3 	Propagation type-2 RLF indication
In case the IAB-node receiving a type-2 RLF indication has an alternative path available, it need not propagate type-2 RLF indication since it can provide BH connectivity via this alternative path. 
In case the IAB-node has no alternative path available, the IAB-node should propagate the type-2 RLF indication to its child nodes. This allows the next-tier nodes to quickly switch to their own alternative paths they have available. This propagation should occur immediately.  

Proposal 2c: The IAB-node should propagate a type-2 RLF indication to the next tier in case it has no alternative path available.

2.2.4 	Type-3 RLF indication
The type-3 RLF indication should be transmitted in case a type-2 indication has been transmitted before so that the descendent node can return to its original behaviour. 
Type-3 RLF indication should only be transmitted if the receiving node’s UL mapping tables can still be used. This means that the UL routing path after recovery still ends up at the same IAB-donor-DU. In case the IAB-node with BH RLF recovers at a different cell which connects to a different IAB-donor-DU, type-3 RLF indication should not be sent since the node receiving this indication cannot return to its original behaviour.
The IAB-node undergoing RLF recovery procedure can determine that the IAB-donor-DU is still the same based on the default mapping it receives via RRC Reconfiguration during RLF recovery. If this default mapping contains the same BAP address as before BH RLF, the IAB-donor-DU has not changed and the recovering node can send type-3 RLF indication.
Type-3 RLF indication should be propagated if the type-2 indication received before was propagated. This ensures that all descendant nodes return to their original behaviour.

Proposal 2d: Type-3 RLF indication should be transmitted (1) after type-2 indication was transmitted, (2) the BH radio link has recovered, and (3) the IAB-donor-DU has not changed with the recovery.

Proposal 2e: The IAB-node receiving type-3 RLF indication should return to the original behavior it had before reception of type-2 RLF indication.

Proposal 2f: Type-3 RLF indication should be propagated in case the preceding type-2 RLF indication was also propagated.

 

Conclusion
This paper addressed inter-donor-DU local rerouting and type-2/3 RLF indications.
The following proposals have been made:
Proposal 1: To support inter-donor-DU rerouting, the IAB-node to be configured with a set of IAB-donor-DU BAP addresses among which local rerouting is supported. 

Proposal 2a: Type-2 BH RLF indication should not be used if the IAB-node has an alternative path and local rerouting is supported.

Proposal 2b: The IAB-node receiving type-2 RLF indication should only suppress the IAB-supported indicator if it has no alternative BH path.

Proposal 2c: The IAB-node should propagate a type-2 RLF indication to the next tier in case it has no alternative path available.

Proposal 2d: Type-3 RLF indication should be transmitted (1) after type-2 indication was transmitted, (2) the BH radio link has recovered, and (3) the IAB-donor-DU has not changed after recovery.

Proposal 2e: The IAB-node receiving type-3 RLF indication should return to the original behavior it had before reception of type-2 RLF indication.

Proposal 2f: Type-3 RLF indication should be propagated in case the preceding type-2 RLF indication was also propagated.
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