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[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Introduction
In RAN2#114-e and RAN2#113bis-e, below agreements was reached. And there is an email discussion after last meeting [1]). This contribution will discuss the remaining issue of local rerouting.
	RAN2#113bis-e
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 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Type-2 RLF indication may be used to trigger deactivation or reduction of SR and/or BSR transmissions 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]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
RAN2#114-e
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).
If an IAB node with dual parents (via DC) receives type-2 BH RLF indication from one parent, IAB-node may trigger a local re-routing to the other parent. The detail of local re-routing and whether/how the action on type-2 indication is configurable is FFS.



Discussion
 The granularity of local re-routing triggered by flow control feedback
In [1], two granularities of the data to be re-routed upon receiving flow control feedback are summarized. The two granularities of local rerouting upon receiving flow control feedback as following: 
Option 1: per routing ID
Option 2: per BH RLC CH
For Option 1, we see there is no debate about per routing ID local rerouting upon DL flow control feedback as TS 38.340. Whether support per BH RLC CH rerouting need to be further discussed. 
R16 supports both per RLC channel flow control feedback and per routing ID flow control feedback. Unlike per routing ID flow control feedback, per BH RLC CH only reflects that the congestion occurs in some BH RLC CH over a single BH link. The other BH RLC CH in the same BH link may be in good condition. Thus, when IAB-node receiving the per BH RLC CH flow control feedback, IAB need to trigger per BH RLC CH local rerouting to reduce the delay and congestion. 
Proposal 1: The granularity of local re-routing triggered by Flow control can align with the granularity of flow control. When IAB-node receiving the per BH RLC CH flow control feedback, IAB need to trigger per BH RLC CH local rerouting to reduce the delay and congestion.
The granularity of local re-routing triggered by type-2 RLF indication
Type-2 RLF indication trassmision
Type-4 RLF indication is transmitted in a BAP control PDU in which the PDU Type field is 0011. Similarly, type-2 and type-3 RLF indication can be informed by BAP control PDU.


[bookmark: _Ref66997741]Figure 1 BAP control PDU
Two options for type-2/type-3 RLF indication BAP control PDU formation can be considered.
· Option 1: Using PDU Type field to indicate type-2 or type-3 RLF indication. For example, in the BAP control PDU format (Figure 1), PDU Type=0100 indicates type-2 RLF indication and PDU Type=0101 indicates type-3 RLF indication.
· Option 2: Using two R bits in BAP control PDU format (Figure 1) to indicate type-2/type-3/ type-4 RLF indications while PDU type is 0011 (BH RLF indication). For example, when PDU Type=0011, RR=00 in Figure 1 indicates type-2 RLF indication; RR=01 indicates type-3 RLF indication; RR=10 indicates type-4 RLF indication.
Both the two options can work well. To align with the regulation of other BAP PDU formats, option 1 is preferred.
Proposal 2: With the BAP control PDU format, new PDU type values are used to indicate type-2 RLF indication and type-3 RLF indication.
Granularity of local re-routing triggered by type-2 RLF indication
RAN2#114-e agreed that IAB-node may trigger an UL local re-routing upon receiving the type-2 RLF indication. The granularity of local re-routing triggered by type-2 RLF indication has been discussed in [1]. There are two granularities of local rerouting triggered by type-2 RLF indication: 
Option 1: per BH link (i.e. type-2 RLF indication indicates that the BH link is recovering)
Option 2: per routing ID/BAP address (i.e. type-2 RLF indication indicates that the data with some routing ID/BAP address can be re-routed)
If the format of Type-2 RLF indication is similar as the Type-4 RLF indication, the IAB-node is not aware its child IAB-node which routing ID/BAP address is congested.  So its child IAB-node cannot identify which routing ID/BAP address need reroute to backup link and which routing ID/BAP address don’t need. Thus we think per BH link local re-routing triggered by type-2 RLF indication (Option 1) can be supported as R16 local rerouting trigger by RLF.
Proposal 3: Per BH link local re-routing triggered by type-2 RLF indication can be supported as R16 local rerouting trigger by RLF.

Inter-donor-DU re-routing
RAN2 discussed how to support the inter-donor-DU re-routing in the Post114-e#075 email discussion. In the case that the two upstream paths are connected to different donor-DU, the data with source donor-DU BAP address cannot be routed to the target donor DU. To solve this issue, one potential option is to rewrite the BAP header for inter-donor-DU local re-routing. Another option is to change the BAP behavior at the IAB-nodes/donor-DUs in the target path.
Option 1a: “Previous routing ID to new routing ID” BAP header rewriting 
Option 1b: “Previous BAP address to new BAP address” BAP header rewriting
Option 2: Not rewriting the BAP header, but to change the BAP behavior at the IAB-nodes/donor-DUs in the target path.
In the email discussion, all the companies involved support BAP header rewriting for inter-donor local re-routing.  One example of inter-donor-DU local rerouting is shown in Figure 2.  The packet source routing ID in IAB6 is [Donor-DU1, PATH1] and the PATH 1 is under abnormal. The packet in IAB6 needs to be re-routed to donor-DU2. 



[bookmark: _Ref67051102]Figure 2 Example of inter-donor-DU local rerouting
Option 1a means rewrite [Donor-DU1, PATH1] to [Donor-DU2, PATH2] or [Donor-DU2, PATH3]. That is, IAB5 will reroute the packet to IAB2 only or IAB3 only based on preconfigured available backup path. Considering the backup routing including path ID should be preconfigured by CU explicitly, it needs much more configuration updates than Option 1b, like the rerouting path mapping table.
Option 1b only rewrites the BAP address. It means rewrite [Donor-DU1, PATH1] to [Donor-DU2, PATH1]. In IAB5, the packet can be rerouted to IAB2 or IAB3. This procedure is similar to local rerouting mechanism in Rel-16. Compared with Option 1a, Option 1b has less specification modification. Option 1b is enough to deal with the case that two BAP addresses in two DUs. And local rerouting mechanism in Rel-16 that only BAP address is used for re-routing can be reused.
Proposal 4: “Previous BAP address to new BAP address” BAP header rewriting can be supported for inter-donor-DU local rerouting. 


[bookmark: _Ref79080043]Figure 3 Example of inter-donor-DU local rerouting
Moreover, if there are a backup path to original donor-DU and backup path(s) to another donor-DU as Figure 3, we need to discuss the path priority for local rerouting. A simple solution is that intra-donor-DU local rerouting has higher priority than inter-donor-DU local rerouting and then BAP header rewriting is not needed. For example, in Figure 3, if the original path (PATH1) is unusable, IAB6 will prioritize intra-DU rerouting and perform local rerouting in PATH4.
Proposal 5: Intra-donor-DU local rerouting has higher priority than inter-donor-DU local rerouting.
Conclusion
[bookmark: OLE_LINK60][bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the discussion, we get below proposals:
Proposal 1: The granularity of local re-routing triggered by Flow control can align with the granularity of flow control. When IAB-node receiving the per BH RLC CH flow control feedback, IAB need to trigger per BH RLC CH local rerouting to reduce the delay and congestion.
Proposal 2: With the BAP control PDU format, new PDU type values are used to indicate type-2 RLF indication and type-3 RLF indication.
Proposal 3: Per BH link local re-routing triggered by type2 indication (Option 1) can be supported as R16 local rerouting trigger by RLF.
Proposal 4: “Previous BAP address to new BAP address” BAP header rewriting can be supported for inter-donor-DU local rerouting. 
Proposal 5: Intra-donor-DU local rerouting has higher priority than inter-donor-DU local rerouting.
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