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[bookmark: _Ref83278801]Introduction
In last meetings, type-2/3 RLF indications had been discussed and below agreements were reached.
	RAN2#113e
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 
RAN2#114e
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.


This contribution will discuss the remaining issues of type-2/3 RLF indication:
· Trigger of type-2/3 RLF indication;
· The contents in type-2/3 RLF indication BAP control PDU;
· Usages of type-2 RLF indication;
· Forwarding type-2/3 RLF indication to descendant node
Discussion
Type-2 and type-3 RLF indication are defined as blow:
Type 2 – “Trying to recover”: Indication that BH link RLF is detected, and the child IAB-node is attempting to recover from it. 
Type 3 – “BH link recovered”: Indication that the BH link successfully recovers from RLF.
Issue 1: Trigger of type-2/3 RLF indication
RAN2 agreed the trigger to generate a type 2 RLF indication is at RLF detection. The remaining issue is how to trigger type-2/3 RLF indication in dual connection.
As shown in Figure 1, regarding RLF detection in DC, there are 3 cases for IAB3:
· Case 1: MCG failure without MCG recovery configuration
In this case, IAB3 will initiate the connection re-establishment procedure as IAB in single connection. So type-2 RLF indication should be triggered in IAB3 and transmitted to its child IAB nodes (IAB4 and IAB5).
· [bookmark: OLE_LINK20][bookmark: OLE_LINK21]Case 2: MCG failure with MCG recovery configuration (i.e., IAB3-MT is configured with split SRB1 or SRB3, and t316 is configured):
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]During MCG recovery procedure (when t316 is running), IAB3 can reroute the data from IAB4 to the path through SCG (IAB2). Since the rerouting procedure is in upstream, the destination BAP address is always the BAP address of IAB donor-DU. So IAB3 can identify the BAP address and perform rerouting when the link through SCG is available.
	TS38.340
[bookmark: _Toc46491320][bookmark: _Toc52580784][bookmark: _Toc76555054]5.2.1.3	Routing
…
-	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;


[bookmark: _GoBack]Even in intra-CU/inter-DU or inter-CU scenarios, local rerouting can be performed as we have been discussing. [1] proposes that “In case MCG failure has been detected and not all traffic can be locally rerouted, the IAB-node shall transmit a BH RLF Type 2 indication”. We are not sure the scenario that “not all traffic can be locally rerouted”. We assume maybe it considers the congestion in SCG. However, the time duration between MCG failure detection and MCG recovery success (or MCG recovery failure, i.e., expiry of t316) should not be very long, so the data volume need to be rerouted from MCG path to SCG path should not be large. Congestion in SCG due to local rerouting from MCG path should not be a big issue.
· Case 3: SCG failure
Similar to case2, when SCG failure is detected, IAB3 can reroute data from IAB5 in the path through MCG (IAB1).


[bookmark: _Ref84862112]Figure 1 Example of RLF detection in DC
Observation 1: during MCG recovery procedure and SCG failure, the IAB node in DC can reroute data from the impacted link to the other link.
Proposal 1: Type-2 RLF indication should not be triggered in DC when one link is available.
According to above analysis, the trigger of type-2 RLF indication in DC is that the IAB node initiating RRC re-establishment. This rule is applicable to single connection too. Naturally, type-3 RLF indication should be triggered and transmitted to child IAB node when radio link is recovered and type-2 RLF indication was transmitted before.
Proposal 2: IAB node should trigger type-2 RLF indication when it initiates RRC re-establishment in both single connection and dual connection cases.
Proposal 3: IAB node should trigger type-3 RLF indication when the radio link is recovered after type-2 RLF indication due to this radio link was transmitted.
Issue 2: The contents in type-2/3 RLF indication BAP control PDU
Basically, type-2/3 RLF indication BAP control PDU should include the indication of PDU type. In [1][2][3][4], it is suggested that “unavailable BAP routing ID/BAP address” should be contained in the type-2 RLF indication. It is based on the assumption that IAB node can trigger type-2 RLF indication when part of link can work, such as during MCG recovery procedure and SCG failure. We don't think it is reasonable because IAB node can perform rerouting locally and no need to send type-2 RLF indication to its child IAB node and trigger the child IAB node to perform rerouting. 
According to above consideration, the BAP control PDU format of type-4 RLF indication as Figure 2 can be reused for the type2/3 RLF indications and 2 new PDU type values can be used to indicate type-2 and type-3 RLF indication. 


[bookmark: _Ref66997741]Figure 2 BAP control PDU for RLF indication
Proposal 4: BAP control PDU format in Figure 2 should be taken for type-2/3 RLF indications and 2 new PDU type values should be used to indicate type-2 and type-3 RLF indication.
Issue 3: Usages of type-2 RLF indication
When IAB node receives type-2 RLF indication, it can reroute the data with high priority or low latency requirements to a backup path. Since the IAB node received type-2 RLF indication knows transmission requirements of its buffered data finer than its parent node, it should decide whether to perform local rerouting and which data should be rerouted by itself. Similarly, other behaviours mentioned in agreements of RAN2#113e should be decided by the IAB node received type-2 RLF indication itself. 
Proposal 5: IAB node received type-2 RLF indication can perform below behaviours by implementation: 1) local rerouting, 2) deactivation of IAB-supported in SIB, and 3) deactivation or reduction of SR and/or BSR transmissions.
Issue 4: Forwarding type-2/3 RLF indication to descendant node
Type-2 RLF indication introduces a temporary state for the child IAB node. The time duration between type-2 RLF indication reception and type-3/4 RLF indication reception should not be long. So forwarding type-2/3 RLF indication to the descendant nodes is an unnecessary optimization.
Proposal 6: Forwarding type-2/3 RLF indication to descendant node should not be supported.
[bookmark: OLE_LINK11][bookmark: OLE_LINK10][bookmark: OLE_LINK88][bookmark: OLE_LINK89]Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we reached below observation and proposals.
Observation 1: during MCG recovery procedure and SCG failure, the IAB node in DC can reroute data from the impacted path to the other path.
Proposal 1: Type-2 RLF indication should not be triggered in DC when one link is available.
Proposal 2: IAB node should trigger type-2 RLF indication when it initiates RRC re-establishment in both single connection and dual connection cases.
Proposal 3: IAB node should trigger type-3 RLF indication when the radio link is recovered after type-2 RLF indication due to this radio link was transmitted.
Proposal 4: BAP control PDU format in Figure 2 should be taken for type-2/3 RLF indications and 2 new PDU type values should be used to indicate type-2 and type-3 RLF indication.
Proposal 5: IAB node received type-2 RLF indication can perform below behaviours by implementation: 1) local rerouting, 2) deactivation of IAB-supported in SIB, and 3) deactivation or reduction of SR and/or BSR transmissions.
Proposal 6: Forwarding type-2/3 RLF indication to descendant node should not be supported.
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