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Introduction
In this contribution we are looking into the handling of RLF in the gNB-DU. We investigate both TS 38.331 and TS 38.473 and we try to answer the question of what the appropriate course of action is for the gNB-DU. In the following we describe the problem, present our arguments and make our proposals.
Discussion
[bookmark: _Hlk509769073]The case we are set to investigate is RLF detected at the DU. By looking into the specifications, we arrived at the following conclusions. In TS 38.401 re-establishment is described where the assumption is that the DU keeps the context of a UE that was subject to RLF and that attempts re-establishment. In other words, after an RLF (where RLF occurs as a trigger to re-establishment), the last serving DU has a UE context which can be “linked” to the UE performing the re-establishment by means of the old gNB-DU UE F1AP ID.
Also, in TS 38.331 section 5.3.7.2, it is stated that the UE suspends its DRBs once RLF is detected.
The question we would like to ask is then what would be the reaction of the gNB-DU when it detects RLF, especially in those cases where RLF is detected purely at the gNB-DU and not at the gNB-CU. 
Two types of RLFs are detected at gNB-DU but not at gNB-CU:
1) RLF due to reaching the maximum number of RLC Retransmissions
2) RLF due to reaching the maximum number of out of synch events at L1
It seems that currently when gNB-DU detects such RLFs, the only way that the DU can inform the CU about this is to send a UE Context Release Request (with appropriate cause value).
Based on the description in the specifications though, this would not be appropriate. If the UE context is removed at DU there would occur a mismatch between UE and RAN state, as the UE would have kept the DRBs, but the RAN would have removed them. The latter may not be a problem because the RAN can always re-create the UE context after Reestablishment Complete and provide the UE with a full configuration.  However, this is not an efficient way to handle this and not in line with the specifications that state, as mentioned above, that the UE context after RLF is kept at the gNB-DU.
Another issue that might be of concern is the case that the DU detected RLF slightly before the UE. iIf UE Context Release Request is sent, then the gNB-CU will continue to release the UE towards the AMF. That would prevent any subsequent RRC Reestablishment by the UE to be successful, even if such re-establishment are attempted towards a different RAN node.
A better way thus for the gNB-DU to react would be that the gNB-DU indicates to gNB-CU that an RLF has occurred. This could help letting the gNB-CU figure out that there are problems with the connection to the UE and a re-establishment from the UE is likely to occur. If this information is not signalled then we might end up in a situation that the gNB-CU would suddenly receive re-establishment from the UE, without knowing why, while the gNB-DU would know what happened  (e.g. RLF due to max number of RLC retransmissions), but did not communicate it.
Given that RLF and re-establishment handling are RRC procedures, it is believed that the gNB-CU should have full visibility of RLF occurrence and RLF cause. 
[bookmark: _Hlk7150831]Based on the above, we propose to introduce a new procedure in F1AP to indicate from the gNB-DU to gNB-CU that an RLF has occurred.

 
 

Proposal 1: 	we propose to introduce a new procedure in F1AP to indicate from the gNB-DU to gNB-CU that an RLF has occurred.
    
Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution, we discussed handling of RLF at DU and made the following proposal.
Proposal 1: 	we propose to introduce a new procedure in F1AP to indicate from the gNB-DU to gNB-CU that an RLF has occurred.

[bookmark: _GoBack]A CR mirroring the proposal above is presented in R3-193002.
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