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1. [bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
In R16, packet local rerouting was agreed only when backhaul link suffers RLF. And the BAP entity selects another available egress link which BAP address matches the DESTINATION field in the BAP header used for packet transport. In addition, the local rerouting mechanism in R16 is under the principle of not rewriting the BAP header. In R17, local rerouting mechanism will be revisited, and following agreements are achieved in the last two RAN2 and RAN3 e-meetings [1][2] [3].
	RAN3 109-e:
· Routing Enhancement via descendant node can be discussed later or after RAN2 decision.
· local re-routing scenario other than RLF can be discussed later or after RAN2 decision.
· inter-Donor-DU re-routing can be discussed later or after RAN2 decision.
RAN3 110-e:
· Local re-routing in other scenarios, e.g. congestion mitigation, load balancing can be discussed in RAN2 first.
· Inter-donor-DU local re-routing in Rel-17 IAB should be supported; details are FFS
RAN 2 112-e:
· RAN2 to discuss local rerouting, including the benefits over central route determination, and on how topology-wide objectives can be addressed.


In this contribution, IAB packet rerouting mechanism is further investigated.
2. Discussion
In R16, packet rerouting can be only conducted without modifying for the BAP header. However, this may introduce too much limitations when selection for the egress link. That is, R16 rerouting mechanism can only select the routing paths for the same destination, while the available routing paths with different destinations cannot be used to enhance topology robustness. In this release, rerouting mechanism can be enhanced from the following aspects.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Observation 1: Packet local rerouting mechanism in R16 cannot be used to select the available routing paths with different destinations.
For example, there are 4 transmission paths between UE and IAB-donor-CU in the Figure 1. 
· Path 1: IAB-donor-CU <-> IAB-donor-DU 1 <-> IAB node 2 <-> IAB node 5 <-> UE 1
· Path 2: IAB-donor-CU <-> IAB-donor-DU 2 <-> IAB node 1 <-> IAB node 2 <-> IAB node 5 <-> UE 1
· Path 3: IAB-donor-CU <-> IAB-donor-DU 2 <-> IAB node 1 <-> IAB node 3 <-> IAB node 5 <-> UE 1
· Path 4: IAB-donor-CU <-> IAB-donor-DU 2 <-> IAB node 1 <-> IAB node 4 <-> UE 1



Figure 1. An example for IAB topology
For UL rerouting in intra-CU topology, since one IAB-donor-CU can be associated with several IAB-donor-DU, therefore the UL packets can be firstly transmitted to another IAB-donor-DU using another available routing path, and then to the IAB-donor-CU finally. For example, if backhaul link between IAB node 3 and IAB node 5 suffers RLF of congestion in Figure 1, IAB node 5 can modify the path ID from path 3 to path 1 for UL packet rerouting.
Moreover, based on the following agreement from last RAN3 e-meeting [2], UL rerouting can be also achieved in the inter-CU topology, where UL packets are rerouted to the path terminated with another IAB-donor-DU of another IAB-donor-CU.
	The traffic may be sent from one donor CU directly to the donor DU of another donor and further towards the IAB node, without passing through additional donor CU(s).


Proposal 1: Support UL packet local rerouting to another IAB-donor-DU by BAP address and path ID modification, both for the intra-CU and inter-CU topology.
However, the IP address of the IAB-donor-DU domain may be different from each other, when UL packet is rerouted from a source IAB-donor-DU to a target IAB-donor-DU, the UL packet with the IP address within the source IAB-donor-DU domain will be discarded due to the IP filter in the target IAB-donor-DU. In order to avoid the IP filtering problem, one straightforward way is to turnoff the IP filter function in the target IAB-donor-DU, but it may introduce additional risk of security. Alternatively, the IP address(es) of the UL packet originally transmitted to source IAB-donor-DU can be notified to target IAB-donor-DU, and then the target IAB-donor-DU update the filtering configuration to avoid discard of the rerouting UL packet.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 2: The IP address(es) of the UL packet originally transmitted to source IAB-donor-DU can be notified to target IAB-donor-DU in order to avoid discard of the rerouting UL packet due to IP filter.
For DL rerouting, since one UE or IAB node can dual-connect to at most two parent nodes, DL packet for the UE or the IAB node may be firstly transmitted to another parent node, and then to the UE or the IAB node theoretically. However, F1-U tunnel is setup between one of the parent node and IAB-donor-CU for each UE DRB, the DL packet of another parent node cannot be decoded correctly due to the mismatched GTP-U/UDP/IP header and UE DRB ID.
Observation 2: DL packet cannot be rerouted to another parent node by BAP address and path ID modification.
In R16, packet rerouting can be only triggered by the RLF, which includes reception the BH RLF notification for RLF recovery failure from the parent IAB node. Since the BH RLF notification may be further enhanced in this release, if the RLF is detected by the parent node which means the BH link of parent node may be interrupted for a while or have the possibility to RLF recovery failure. Therefore, the reception of the BH RLF notification for RLF detection in parent IAB node can be also used to trigger the packet rerouting.
Proposal 3: Packet rerouting can be triggered by reception of the BH RLF notification for RLF detection in parent IAB node.
Conclusion
This contribution aims to analyze the packet rerouting mechanism for IAB. And following observations and proposals are concluded.
Observation 1: Packet local rerouting mechanism in R16 cannot be used to select the available routing paths with different destinations.
Observation 2: DL packet cannot be rerouted to another parent node by BAP address and path ID modification.
[bookmark: _GoBack]Proposal 1: Support UL packet local rerouting to another IAB-donor-DU by BAP address and path ID modification, both for the intra-CU and inter-CU topology.
Proposal 2: The IP address(es) of the UL packet originally transmitted to source IAB-donor-DU can be notified to target IAB-donor-DU in order to avoid discard of the rerouting UL packet due to IP filter.
Proposal 3: Packet rerouting can be triggered by reception of the BH RLF notification for RLF detection in parent IAB node.
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