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1 Introduction
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]In RAN2#113e several agreements were reached related to Rel. 17 enhancements for RLF indications and local routing [1]:
 (
RAN2 to discuss CHO and start 
with
 intra-donor CHO until RAN3 has made progress on inter-donor IAB-node migration.
R2 confirm the intention Rel-16 CHO is / can be used for IAB-MT 
(FFS whether any modification is needed).
 
R2 assumes that Rel-16 specification is the baseline for the configuration of default route, IP address(es) and target path for intra-donor CHO.
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
)
Furthermore, in RAN2# 114e RAN2 agreed the following [2]:
 (
RAN2 preference is to
 support inter-topology routing via BAP header rewriting
 based on BAP routing ID option 4
Assume that the IAB-donor will configure (alternative) egress links that can be used at local re-routing (at least with same destination, FFS same routing ID)
Local re-routing based on 
flow control feedback is allowed based on certain value of available buffer size. FFS further details. (Current 
hbh
 fc is for DL traffic.
NR 
DLInformationTransfer
 and 
U
LInformationTransfer
 messages can be enhanced to 
transfer F1-C
 related
 
packets in CP/UP separation
.
A new IE named 
DedicatedInfoF1c
 
can be defined
 to transfer F1-C related 
packets
 
via NR RRC message
 
F1-C over RRC and F1-C over BAP should not be supported 
simultaneously
 on the 
same parent
 link.
The trigger to generate a type 2 RLF indication is at RLF detection. FFS whether for both: single and dual connection cases.
The trigger for type 3 RLF indication transmission is successful recovery after BH RLF. FFS whether for both: single and dual connection cases.
Type 2 and Type 3 BH RLF Indications are transmitted via BAP Control PDU.
)
In this contribution we discuss some remaining issues related to IAB enhancements for RLF indication and local routing.
2 Discussion
RLF Indication Procedure Enhancements
As mentioned in the introduction RAN2 has agreed that the trigger to generate a Type-2 BH RLF indication is the detection of an RLF condition. RAN2 also agreed that reception of a Type-2 BH RLF indication may be used to trigger local routing. However, it should be noted that when the IAB node detects a RLF condition, it immediately attempts to recover from this link failure. Hence, a Type-2 BH RLF indication warns a downstream node of a transient condition, from which the BH link is very likely to quickly recover. If the BH link does not recover from the RLF, then the IAB node will send a Type-4 BH RLF indication, for which descendant nodes will take appropriate actions as specified in Rel. 16.
Observation 1: A Type-2 BH RLF indication warns descendant nodes of a transient condition which the IAB node is likely to recover from quickly.
The backhaul link generally supports multiple BH RLC channels, and each of these RLC channels has different QoS requirements. Some BH RLC channels may have very stringent QoS requirements. For these RLC channels, it seems prudent to trigger local rerouting of the related BAP packets. On the other hand, it may not be that important to trigger local rerouting for every BH RLC channel carried by a link. Accordingly, it seems useful for local rerouting triggered by a Type-2 BH RLF to be configurable at the granularity of a BH RLC channel.
Proposal 1: The granularity of local re-routing triggered by reception of a Type-2 BH RLF indication is configurable per BH RLC channel.
On the other hand, some operators may choose to trigger local re-routing of any packet routed towards the IAB node experiencing the RLF failure. For this scenario, it would be useful to also support the configuration of local re-routing at the granularity of the backhaul link.
Proposal 2: Local re-routing triggered by reception of a Type-2 BH RLF indication can also be configured per BH link. In this case the packets mapped to any BH RLC channel on this BH link can be locally re-routed.
Proposal 3: Configuration of IAB node behaviour when receiving an Type-2 BH RLF indication is configured by the donor-CU.
Additionally, if an IAB node supports the transmission of Type 2/Type 3 RLF indications it seems prudent that the operator should have a means to enable or disable this functionality if desired.
Proposal 4: enabling/disabling the transmission of enhanced RLF indications by an IAB node shall be configurable by the operator.
Enhancements to Local Routing
In addition to triggering local rerouting due to backhaul RLF, RAN2 has also agreed that local routing can be triggered by indication of hop-by-hop flow control. Unlike backhaul RLF, hop-by-hop flow control is currently supported for the downstream direction. For the downstream direction, an IAB node can have several child nodes. Accordingly, there can be many alternative egress links to select for local rerouting towards a destination node. However, different routing via different egress links may lead to vastly different results in terms of performance (e.g. latency) towards the destination IAB node. Forwarding the rerouted packets to a randomly selected egress links towards a destination node, may result in a degradation of performance when compared to not performing local routing (for example some paths may have limited throughput, resulting in excessive delay). Similarly, if significant traffic load is locally rerouted towards a certain egress link, this may result in the congestion simply moving from one IAB node to another. 
As the purpose of this type of local routing is to improve the routing performance (e.g. reduce latency by avoiding the congested link) it seems reasonable that the network should exert more control over the forwarding decisions than in the case of RLF. Furthermore, it is highly likely that an operator may map UE bearers to a particular routing path to the destination node according to the QoS requirements of the bearer traffic. For example, a path with few hops may be selected for latency sensitive traffic, whereas a path with high bandwidth availability may be selected for throughput sensitive traffic. Therefore, the optimal routing in the case of next hop congestion may be different for different Routing IDs.
Observation 2: The purpose of local routing triggered by HbH flow control is to improve routing performance (e.g. reduce latency by avoiding the congested link).
Observation 3: In the case of next hop congestion, the optimal routing for different Routing IDs may be different.
It has already been agreed that the the IAB-donor will configure alternative egress links for local re-routing towards a given destination node. However, as observed above, in the case of congestion it may often be useful to forward traffic with the same destination to different alternative egress links depending on the packet’s Routing ID.
Proposal 5: Flow control feedback can trigger local re-routing at the granularity of the BAP Routing ID.
Proposal 6: The IAB-donor can configure alternative egress links for local re-routing based on BAP Routing ID.
Furthermore, if the network is heavily congested, even this alternative routing may become congested. Thus, a single alternative egress link for a particular BAP Routing ID may not suffice. Therefore, the network should be able to multiple alternative egress links for a given BAP Routing ID and define a priority for local routing to each of these links.
Proposal 7: If the IAB-donor configures multiple alternative local re-routing egress links for a BAP Routing ID, it will also indicate the prioritization among these links for the particular Routing ID.
3 Conclusion
In this paper we briefly discussed some remaining issues related to IAB enhancements for RLF indication and local routing. We have the following observations and proposals:
Observation 1: A Type-2 BH RLF indication warns descendant nodes of a transient condition which the IAB node is likely to recover from quickly.
Observation 2: The purpose of local routing triggered by HbH flow control is to improve routing performance (e.g. reduce latency by avoiding the congested link).
Observation 3: In the case of next hop congestion, the optimal routing for different Routing IDs may be different.

Proposal 1: The granularity of local re-routing triggered by reception of a Type-2 BH RLF indication is configurable per BH RLC channel.
Proposal 2: Local re-routing triggered by reception of a Type-2 BH RLF indication can also be configured per BH link. In this case the packets mapped to any BH RLC channel on this BH link can be locally re-routed.
Proposal 3: Configuration of IAB node behaviour when receiving an Type-2 BH RLF indication is configured by the donor-CU.
Proposal 4: enabling/disabling the transmission of enhanced RLF indications by an IAB node shall be configurable by the operator.
Proposal 5: Flow control feedback can trigger local re-routing at the granularity of the BAP Routing ID.
Proposal 6: The IAB-donor can configure alternative egress links for local re-routing based on BAP Routing ID.
Proposal 7: If the IAB-donor configures multiple alternative local re-routing egress links for a BAP Routing ID, it will also indicate the prioritization among these links for the particular Routing ID.
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