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1	Introduction
RAN2 have agreed to allow local re-routing in case of BAP flow-control feedback indicating congestion, in addition to the Rel-16 trigger of RLF. In this contribution, we point out that this may not be sufficient to properly handle the case where different downlink BAP paths diverge at an IAB node observing congestion on one of the paths.
2	Discussion
The scenario in question is the following:
· Two downlink BAP paths to the same destination traverse an IAB node;
· The two paths diverge at the IAB node, i.e. they share the node’s parent link but continue via different child links;
· The IAB node observes that the child link of one of the two paths is congested.
The following note was recently added on routing to the BAP spec.
NOTE 3:	An egress link may be not considered to be available for a BAP routing ID, if it is determined as congested based on the received flow control feedback, as defined in sub-clause 5.3.1.
In the scenario above, this note has the following issues:
1. It does not allow local re-routing from the congested path to the other path by the IAB node itself (because the congestion is not observed from received flow-control feedback);
2. It is unclear whether it allows local re-routing by the parent node from the congested path to the other path (but still on the same link).
Issue 2 arises because it is unclear whether the current note text “An egress link may be not considered to be available for a BAP routing ID” means that:
A. BAP Data PDUs with the given Routing ID in the header are banned from the link altogether;
OR:
B. the egress link is unavailable for a given routing-configuration entry with that Routing ID.
Observation 1:	In a node with diverging downlink BAP paths to the same destination, the current BAP does not allow local re-routing based on locally observed downlink congestion (as opposed to based on received flow-control feedback).
Observation 2:	The current BAP is unclear as to whether local re-routing based on different Path ID but without change of egress link is allowed.
In the scenario in question, the worst-case outcome is that instead of locally re-rerouting from the congested path/link to the non-congested path/link, the IAB node sends flow-control feedback indicating the congested path, and consequently the parent node – based on the alternative interpretation A above – has no egress link to route the PDUs of that path, even though the other path (with the same egress link) could well accommodate those PDUs.
Observation 3:	With an undesired interpretation of the current BAP, congestion can make one of two downlink BAP paths to the same destination unroutable above their divergence point.
To solve issue 2 – and avoid interpretation A above - we think interpretation B should be spelled out explicitly.
Proposal 1:	Clarify the current BAP note to say “An egress link may be not considered to be available for a routing-configuration entry with a given BAP routing ID, if it is determined as congested […]”.
To solve issue 1, what seems needed is that the IAB node where the two downlink paths converge is allowed to locally re-route from the congested path to the non-congested path without the need to receive flow-control feedback.
	Proposal 2:		An egress link may be determined as congested also locally by an IAB-DU or IAB-donor-DU.
Proposal 3: 	(To implement Proposal 2) amend the current BAP note to say “[…] if it is determined as congested based on the received flow control feedback, as defined in sub-clause 5.3.1, or locally by an IAB-DU or IAB-donor-DU.”
3	Conclusion
This document has made the following observations:
Observation 1:	In a node with diverging downlink BAP paths to the same destination, the current BAP does not allow local re-routing based on locally observed downlink congestion (as opposed to based on received flow-control feedback).
Observation 2:	The current BAP is unclear as to whether local re-routing based on different Path ID but without change of egress link is allowed.
Observation 3:	With an undesired interpretation of the current BAP, congestion can make one of two downlink BAP paths to the same destination unroutable above their divergence point.
And proposed the following:
Proposal 1:	Clarify the current BAP note to say “An egress link may be not considered to be available for a routing-configuration entry with a given BAP routing ID, if it is determined as congested […]”.
Proposal 2:	An egress link may be determined as congested also locally by an IAB-DU or IAB-donor-DU.
Proposal 3: 	(To implement Proposal 2) amend the current BAP note to say “[…] if it is determined as congested based on the received flow control feedback, as defined in sub-clause 5.3.1, or locally by an IAB-DU or IAB-donor-DU.”
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[bookmark: _Toc46491320][bookmark: _Toc52580784][bookmark: _Toc100872943]5.2.1.3	Routing
The BAP entity performs routing based on:
-	the BH Routing Configuration derived from an F1AP message as specified in TS 38.473 [5].
Each entry of the BH Routing Configuration contains:
-	a BAP Routing ID consisting of a BAP address and a BAP path identity, which is indicated by BAP Routing ID IE, and
-	a Next Hop BAP Address which is indicated by Next-Hop BAP Address IE.
-	a Type indicator, indicating whether the entry belongs to the non-F1-terminating donor topology, which is indicated by Non-F1-terminating Topology Indicator IE.
In the BH Routing Configuration, the entry configured with Non-F1-terminating Topology Indicator IE applies to the BAP Data PDU considered as non-F1-terminating donor topology data, and the entry not configured with Non-F1-terminating Topology Indicator IE only applies to the BAP Data PDU not considered as non-F1-terminating donor topology data.
For a BAP Data PDU to be transmitted, BAP entity shall:
-	if the BAP Data PDU corresponds to a BAP SDU received from the upper layer, and
-	if the BH Routing Configuration has not been (re)configured by F1AP after the last (re)configuration of defaultUL-BH-RLC-Channel by RRC:
-	select the egress link on which the egress BH RLC channel corresponding to defaultUL-BH-RLC-Channel is configured as specified in TS 38.331 [3] for non-F1-U packets;
-	else if there is an entry in the BH Routing Configuration whose BAP address matches the DESTINATION field, whose BAP path identity is the same as the PATH field, and whose egress link corresponding to the Next Hop BAP Address is available:
-	select the egress link corresponding to the Next Hop BAP Address of the entry;
NOTE 1:	An egress link is not considered to be available if the link is in BH RLF.
NOTE 2:	For each combination of a BAP address and a BAP path identity, there should be at most one entry in the BH Routing Configuration. There could be multiple entries of the same BAP address in the BH Routing Configuration.
NOTE 3:	An egress link may be not considered to be available for a routing configuration entry with a given BAP routing ID, if it is determined as congested based on the received flow control feedback, as defined in clause 5.3.1, or locally by an IAB-DU or IAB-donor DU.
-	else if there is at least one entry in the BH Routing Configuration whose BAP address matches the DESTINATION field, and whose egress link corresponding to the Next Hop BAP Address is available:
-	select an entry from the BH Routing Configuration whose BAP address is the same as the DESTINATION field, and whose egress link corresponding to the Next Hop BAP Address is available;
-	select the egress link corresponding to the Next Hop BAP Address of the entry selected above;
-	else if, for the transmitting part of IAB-MT, at least one egress link is available, and if Re-routing Disable Indicator IE is not configured by F1AP:
-	if this egress link belongs to F1-terminating donor topology, and there is an entry in the BH Routing Configuration not configured with Non-F1-terminating Topology Indicator IE whose Next Hop BAP Address corresponds to this egress link, or
-	if this egress link belongs to non-F1-terminating donor topology, and there is an entry in the BH Routing Configuration configured with Non-F1-terminating Topology Indicator IE whose Next Hop BAP Address corresponds to this egress link:
-	select the egress link;
-	replace the BAP header of this BAP Data PDU, where the DESTINATION field is reset to the leftmost 10 bits of BAP Routing ID of the entry in the BH Routing Configuration (i.e. BAP address), and the PATH field is reset to the rightmost 10 bits of BAP Routing ID of the entry (i.e. BAP path identity).



