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1	Introduction
In RAN2-109bis-e, it was agreed that IAB-MTs will optionally support INACTIVE mode. This contribution discusses the impact of the SCTP connection fault management mechanism at the IAB-DU on the INACTIVE state of the collocated IAB-MT.
2	Discussion
[bookmark: _Hlk40707990]As mentioned above, RAN2 has agreed that IAB-MT will optionally support the INACTIVE mode, i.e., the IAB-MT can transit to INACTIVE mode like a normal UE upon receiving an RRCRelease with suspend configuration. However, the SCTP protocol that is employed for transporting F1-AP messages uses heartbeat mechanism, where the endpoints (i.e., IAB node and IAB-Donor CU) check each other’s availability by transmitting heartbeat message(s) and responding heartbeat ACK message(s). If a certain number of consecutive heartbeat messages are sent without reception of an ACK, the SCTP endpoint marks the corresponding destination address as inactive. The SCTP may optionally report to the upper layer (i.e., F1-AP) the change of reachability of the destination address. Hence, the upper layer, i.e. F1-AP may end up considering the link has failed.

[bookmark: _Toc40709809][bookmark: _Toc40710736][bookmark: _Toc40710753][bookmark: _Toc40712482][bookmark: _Toc40772404][bookmark: _Toc40858092]IAB-MT can transit to INACTIVE mode like a normal UE by receiving an RRCRelease with suspend configuration.
[bookmark: _Toc40709810][bookmark: _Toc40710737][bookmark: _Toc40710754][bookmark: _Toc40712483][bookmark: _Toc40772405][bookmark: _Toc40858093]The SCTP protocol employs a heartbeat mechanism, where the endpoints check each other availability by sending heartbeat message(s) and responding heartbeat ACK message(s).
[bookmark: _Toc40709811][bookmark: _Toc40710738][bookmark: _Toc40710755][bookmark: _Toc40712484][bookmark: _Toc40772406][bookmark: _Toc40858094]If a certain number of consecutive heartbeat messages are not acknowledged, the SCTP endpoint marks the corresponding destination address as inactive.
[bookmark: _Toc40709812][bookmark: _Toc40710739][bookmark: _Toc40710756][bookmark: _Toc40712485][bookmark: _Toc40772407][bookmark: _Toc40858095]The SCTP may also optionally report to the F1-AP the change of reachability for the corresponding destination address, hence, the F1-AP may end up considering the link has failed.

When it comes to IAB node and the support of INACTIVE mode for IAB-MT, the SCTP protocol behaviour creates the following problem. If the default heartbeat operation continues to operate after the IAB-MT has been put to INACTIVE state, then after expiring the heartbeat interval the SCTP of the IAB-DU will send the heartbeat message. The IAB-MT needs to send this message to IAB-Donor CU, which is INACTIVE mode. Consequently, the IAB-MT has to send an RRCResumeRequest to the IAB-Donor CU, resulting in CONNECTED mode for the IAB-MT. This behaviour limits the duration for the IAB node to stay in INACTIVE mode equals to the heartbeat interval of the SCTP association between IAB-DU and IAB-Donor CU addresses.  

[bookmark: _Toc40709813][bookmark: _Toc40710740][bookmark: _Toc40710757][bookmark: _Toc40712486][bookmark: _Toc40772408][bookmark: _Toc40858096]If the default heartbeat operation continues to operate after the IAB-MT has been put to INACTIVE state, then after expiring the heartbeat interval the SCTP of the IAB-DU will send the heartbeat message.
[bookmark: _Toc40709814][bookmark: _Toc40710741][bookmark: _Toc40710758][bookmark: _Toc40712487][bookmark: _Toc40772409][bookmark: _Toc40858097]The default SCTP operation limits the duration for the IAB node to stay in INACTIVE mode equals to the heartbeat interval of the SCTP association between IAB-DU and IAB-Donor CU addresses.

The default value of the heartbeat interval is defined to be 30 seconds in the SCTP specification, while the minimum value is 1 second. So, if the default SCTP configuration is used for the IAB-DU, the IAB node will stay only half a minute in INACTIVE mode. On the other hand, a minimum heartbeat interval (i.e. 1 second) could be desirable value in some scenarios, especially for prompt detection of a path/node failure in an IAB network since the F1-AP association is responsible for carrying the traffic of a multitude of users. However, for IAB-MT in INACTIVE mode, the SCTP connection fault management mechanism (i.e. heartbeat message(s)) at the collocated IAB-DU and the corresponding SCTP entity at the IAB-Donor CU needs to be suspended for avoiding unnecessary/untimed transition of the IAB-MT to the CONNECTED state. 
[bookmark: _Toc40858098]For the IAB-MT in INACTIVE mode, the SCTP connection fault management mechanism at the collocated IAB-DU and the corresponding SCTP entity at the IAB-Donor CU be suspended for avoiding untimed transition of IAB-MT to CONNECTED mode.
[bookmark: _Toc40858099]Send an LS to RAN3 asking for the necessary action required to avoid unnecessary/untimed transition of an IAB-MT to CONNECT state due to the default SCTP connection fault management mechanism.  
4	Conclusion
Based on the discussion in the previous sections we observe the following:
Observation 1	IAB-MT can transit to INACTIVE mode like a normal UE by receiving an RRCRelease with suspend configuration.
Observation 2	The SCTP protocol employs a heartbeat mechanism, where the endpoints check each other availability by sending heartbeat message(s) and responding heartbeat ACK message(s).
Observation 3	If a certain number of consecutive heartbeat messages are not acknowledged, the SCTP endpoint marks the corresponding destination address as inactive.
Observation 4	The SCTP may also optionally report to the F1-AP the change of reachability for the corresponding destination address, hence, the F1-AP may end up considering the link has failed.
Observation 5	If the default heartbeat operation continues to operate after the IAB-MT has been put to INACTIVE state, then after expiring the heartbeat interval the SCTP of the IAB-DU will send the heartbeat message.
Observation 6	The default SCTP operation limits the duration for the IAB node to stay in INACTIVE mode equals to the heartbeat interval of the SCTP association between IAB-DU and IAB-Donor CU addresses.

[bookmark: _Toc20923153][bookmark: _Toc20923200][bookmark: _Toc20923427]Based on the discussion in the previous sections we propose the following:
Proposal 1	For the IAB-MT in INACTIVE mode, the SCTP connection fault management mechanism at the collocated IAB-DU and the corresponding SCTP entity at the IAB-Donor CU be suspended for avoiding untimed transition of IAB-MT to CONNECTED mode.
Proposal 2	Send an LS to RAN3 asking for the necessary action required to avoid unnecessary/untimed transition of an IAB-MT to CONNECT state due to the default SCTP connection fault management mechanism.

