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1   Introduction
At RAN2#113-e meeting the following was agreed with respect to local rerouting:

· 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
In this tdoc we focus on two major classes of new local rerouting triggers: HbH flow control, and Type-2/3 RLF indication.
2   HbH flow control as trigger for local rerouting

2.1   Trigger information and conditions
The agreement highlighted above introduces triggering of local rerouting in response to “indication of hop-by-hop flow control”. The implicit assumption is that the local rerouting is performed by the node requesting/receiving the flow control information, i.e. the recipient of the flow control signalling. Since we only have (as it currently stands) DL HbH flow control, this means that the parent node performs the rerouting in response to flow control feedback from the child or descendent nodes.

While it would also be possible for the child node to perform local rerouting in response to e.g. DL HbH polling request from the parent node, it is presently unclear what benefits this would bring.

At this stage introduction of UL HbH flow control is not precluded, although based on recent discussions and the agreed issues it is not looking likely. In light of the above we start off by proposing the following:

Proposal 1: Work on local rerouting triggered by indication of HbH flow control will prioritize existing DL HbH case, whereby the rerouting is performed by the parent node in response to flow control feedback received from the child node. UL HbH flow control specific local rerouting is not precluded. 

The next step is to look at the existing flow control feedback and see if enhancements in terms of content are needed, to aid local rerouting. To this end we propose the following as a starting point:
Proposal 2: Local rerouting may be triggered by reception of HbH flow control feedback information as defined in Rel-16. Enhancements to the content of this information are not precluded.
We feel quite strongly that the existing (Rel-16) HbH flow control feedback – while forming a good foundation – can be further enhanced to assist local rerouting. Essentially, wider information (not just on child node but also on descendant nodes) is needed for sensible, effective local rerouting, as detailed in the batch of proposals that follows:
Proposal 3: As enhancements to flow control feedback content, RAN2 will consider reporting to the parent node the status of the links between the child node and one or more of its own child nodes, the information on buffer status of child nodes, and the validity (e.g. time) of this information.
Proposal 4: As enhancements to granularity options, RAN2 will consider per bearer ID and per destination address reporting.
Proposal 5: Rerouting the traffic based on preconfigured information (such as priority among multiple next-hop node options for the given routing ID) is supported.

Proposal 6: BAP address based rerouting is additionally supported.

Proposal 7: Rerouting based on other considerations is not precluded. In this case feedback to the CU and BAP header rewriting are supported.
And finally, some details on what actions rerouting itself may entail:

Proposal 8: Rerouting can include redirecting traffic over a different child node either altogether, or only data belonging to certain bearers/groups of bearers, or only data destined for a certain destination.

Proposal 9: Rerouting may further include one or more of:
- reducing the data for a specific destination;
- reducing the data rate for specific bearers or a group of bearers;
- dropping certain data bearers;
- increasing redundancy/diversity.

2.2   Role of CU
There are essentially three key roles of CU in assisting successful functioning of the rerouting:
1. Configuring flow control

2. Preconfiguring the routing tables so that local rerouting can be done in a predetermined, network-assisted way (see Proposal 5)
3. Reacting to feedback from IAB nodes and donor-DU on semi-autonomous local rerouting, by adjusting transmission data rates, reconfiguring routing tables, and so on
We will not mandate CU behaviour. However, in order to assist the CU, we propose the following:

Proposal 10: RAN2 will study enhanced feedback to the CU to allow better centralized routing and bearer mapping, including:
- feeding back flow control information to the CU (regardless of whether local rerouting has been performed)
- flagging paths/destinations/bearers which are experiencing congestion/are subject to rerouting

Proposal 11: The format of this enhanced feedback to the CU and the signaling used to support it are FFS.
3   RLF indications as triggers for local rerouting
In this section, we focus on the following aspects of the above-quoted RAN2#113-e agreements:

· 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 
RLF indication is the indication of the unavailable link between the sender parent IAB node and the receiving IAB node. Even though the BAP layer is used for transmission and reception of RLF indications, the definition of type 2 RLF indication and its transmission conditions is based on RRC operation. Sub-issues identified by the rapporteur are listed below, together with related solution direction.
	Condition for:
	Single connection 
	Dual connection 
	Comments 

	Type 2 RLF transmission to child node 
	RRC Reestablishment procedure start
	RRC Reestablishment procedure start
	In DC case, when RLF is detected on both links, RRC reestablishment procedure will be initiated.

In SC case, detection of RLF on MCG link is also equivalent to the start of RRC Reestablishment as in the DC case. Therefore we can unite SC and DC procedures.

	Type 3 RLF transmission to child node
	Successful completion of RRC Reestablishment procedure
	Successful completion of RRC Reestablishment procedure
	RRC Reestablishment procedure could have CHO execution with attemptConditionalReconfiguration configured. If this is not configured, normal reestablishment procedure will be executed. In the RRC spec, RRC Reestablishment procedure includes both cases, so we can adopt successful completion of RRC Reestablishment procedure as the solution.

Otherwise, we might specify more details conditionally such as: Successful transmission of RRC reestablishment complete message (for the default case); or successful transmission of RRC Reconfiguration Complete message (for the attemptCHO configured case)

	Local rerouting triggering
	On reception of type 2 RLF indication 
	On reception of type 2 RLF indication
	

	Local rerouting fallback
	On reception of type 3 RLF indication
	On reception of type 3 RLF indication
	Here the fall back means letting BAP layer know that the link indicated as type 2 RLF is not unavailable anymore.

	Type 2 RLF indication propagation
	No need
	No need
	Since each IAB node has its own triggering conditions based on appropriate RRC configuration, it is not necessary to propagate the received RLF indication to its child nodes. At least there is no evidence that local rerouting is always faster than RLF recovery. 

	Type 3 RLF indication propagation
	No need
	No need
	


Based on the detailed analysis above, we propose the following:
Proposal 12: RAN2 agree that the trigger for type 2 RLF indication transmission to the child node is the start of RRC Reestablishment procedure, for both single and dual connection cases.
Proposal 13: RAN2 agree that the trigger for type 3 RLF indication transmission to the child node is the successful completion of RRC Reestablishment procedure, for both single and dual connection cases.
Proposal 14: RAN2 agree that type 2 RLF indication reception shall trigger local rerouting at the child node.
Proposal 15: RAN2 agree that type 3 RLF indication reception shall also trigger local rerouting.
4   Conclusions

In this tdoc, we focused on 2 new classes of triggers for local rerouting: HbH signaling based, and RLF indication (additional types compared to Rel-16) based. 
On the issue of HbH signaling based local rerouting, we made following proposals:

Proposal 16: Work on local rerouting triggered by indication of HbH flow control will prioritize existing DL HbH case, whereby the rerouting is performed by the parent node in response to flow control feedback received from the child node. UL HbH flow control specific local rerouting is not precluded. 

Proposal 17: Local rerouting may be triggered by reception of HbH flow control feedback information as defined in Rel-16. Enhancements to the content of this information are not precluded.

Proposal 18: As enhancements to flow control feedback content, RAN2 will consider reporting to the parent node the status of the links between the child node and one or more of its own child nodes, the information on buffer status of child nodes, and the validity (e.g. time) of this information.
Proposal 19: As enhancements to granularity options, RAN2 will consider per bearer ID and per destination address reporting.
Proposal 20: Rerouting the traffic based on preconfigured information (such as priority among multiple next-hop node options for the given routing ID) is supported.

Proposal 21: BAP address based rerouting is additionally supported.

Proposal 22: Rerouting based on other considerations is not precluded. In this case feedback to the CU and BAP header rewriting are supported.

Proposal 23: Rerouting can include redirecting traffic over a different child node either altogether, or only data belonging to certain bearers/groups of bearers, or only data destined for a certain destination.

Proposal 24: Rerouting may further include one or more of:
- reducing the data for a specific destination;
- reducing the data rate for specific bearers or a group of bearers;
- dropping certain data bearers;
- increasing redundancy/diversity.

Proposal 25: RAN2 will study enhanced feedback to the CU to allow better centralized routing and bearer mapping, including:
- feeding back flow control information to the CU (regardless of whether local rerouting has been performed)
- flagging paths/destinations/bearers which are experiencing congestion/are subject to rerouting

Proposal 26: The format of this enhanced feedback to the CU and the signaling used to support it are FFS.
With regards to the RLF indication based local rerouting, we proposed the following:

Proposal 27: RAN2 agree that the trigger for type 2 RLF indication transmission to the child node is the start of RRC Reestablishment procedure, for both single and dual connection cases.
Proposal 28: RAN2 agree that the trigger for type 3 RLF indication transmission to the child node is the successful completion of RRC Reestablishment procedure, for both single and dual connection cases.

Proposal 29: RAN2 agree that type 2 RLF indication reception shall trigger local rerouting at the child node.

Proposal 30: RAN2 agree that type 3 RLF indication reception shall also trigger local rerouting.
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