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1
Introduction
In the last meeting, [1] was presented the necessity of DU status reporting on RLC failure over F1 and noted. In this contribution, we aim to recap the necessity and also step into the details on how to implement it in TS38.473. 
2
Discussion
Firstly, we would like to recap the motivation of DU to report the RLC failure. In NR, RAN2 agreed that UE triggers RLF when it detects the maximum RLC retranmission exceedance to reset the layer2. Such situation would happen due to logical protocol error (not physical link error), e.g. window mis-match between UE and gNB. RRC connection re-establishment procedure could resolve the deadlock situation due to such protocol error by flushing the layer2 (i.e. RLC re-estabishment and MAC reset). While RAN2 spec addresses UL RLC error handling, it should be beneficial to support the similar hanlding for DL RLC in NW side. For example, NW could trigger intra-cell HO to flush the layer2 when it detects the maximum RLC retranmission exceedance in DL RLC. When NW employs CU-DU split, CU thus should be aware of such situation in DU due to DU reporting. 
Observation1: It would be beneficial to report RLC failure to CU to resolve the deadlock situaion due to protocol error. 

One of the ways for DU to report it would be “outage” indication agreed in RAN3. This indication could generally inform radio link error in DU to CU. In the last meeting discussion, it was confirmed that the subsequent CU action, when it recieves the indication, is up to CU implementation, e.g. suspend scheduling to the DU, re-establish RLC, release UE context, etc. However, we think that such general indication is not sufficient since CU could not distinguisht the cases of “logocal protocol error ” and “physical link error”. As explained above, since the RLC failure happens due to logical error, physical link could be still alive. So, if CU just suspends the scheduling to such DU (expecting the link recovery after a while), it might result in the unnecesary recovery delay of the leg. Also, it CU releases the DU leg, it might result in losing the scheduling opportuninty on it. Therefore, to distinguish the cases, outage indication would not be sufficient and then specific additional information should be needed.
Observation2: Outage indication is not sufficient for appropreate CU action when RLC protocol error occurs. 

Proposal1: To define the RLC failure indication from DU to CU over F1.
The question is how to introduce such indication, U-plane or C-plane. We think that C-plane would be preferable chioce since it would avoid the situation where the indication is lost in F1 and the deadlock situation continues. Then, we have 2 ways how to define on C-plane. 


Alt1) Define the new Class2 message (RLF indication) with cause value


Alt2) Utilize the existing message with new with new cause value

Alt1 intends to define the new Class2 message such that DU could inform CU of the RLF in DU as NBAP did. In this case, when DU detects the RLC failure with cause value (“RLC failure”), then it triggers RLF indication procedure to report it to CU, and then CU could react, e.g. triggering intra-cell HO to flush RLC and MAC. While this approach may need additional spec work, this new message could be potentially used for other (future) usage also.
Alt2 intends to utilise the exiting message as much as possible and the RLC failure would be informed via new cause value. Given that the CU subsequent action upon RLC failure detection would be intra-cell HO, we may consider to utilize the existing message realted to intra-gNB DU mobility (i.e. UE context modification procedure). Specifically, when DU detects RLC failure, it triggers UE Context Modification Required procedure with new cause. While this approach requires unnecesary F1-AP message (UE Context Modification Required Confirm) and will not be future proof (compared with Alt1), the additional spec work would be relatively small. 
Since each alternative has its own pros and cons, we would like to discuss which option RAN3 employs.

Proposal2: Discuss which alternative is employed, defining the new Class2 message (RLF indication) or utiliting the existing message with new cause value. 

3
Conclusion
In this contribution, following observations and proposals are obtained.
Observation1: It would be beneficial to report RLC failure to CU to resolve the deadlock situaion due to protocol error. 

Observation2: Outage indication is not sufficient and for appropreate CU action when RLC protocol error occurs. 
Proposal1: To define the RLC failure indication from DU to CU over F1.Proposal2: Discuss which alternative is employed, defining the new Class2 message (RLF indication) or utiliting the existing message with new cause value.
Corresponding TP for TS38.473 based on [2] is attached in Annex.
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8.x
RLF indication procedures
8.x.1
RLF indication 
8.x.1.1
General
The purpose of the RLF indication procedure to provide the RLF information to enable gNB-CU to take the corresponding action. The procedure uses UE associated signalling.

8.6.1.2
Successful Operation
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Figure 8.x.1.2-1: RLC indication procedure. Successful operation.
The gNB-DU initiates the procedure by sending a RLF indication message.
8.x.1.3
Abnormal Conditions
Not applicable.
	TP for Alt2


9.2.2.10
UE CONTEXT MODIFICATION REQUIRED
Editor’s Note: The details for this is FFS pending agreements on the procedure
Direction
: gNB-DU ( gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	RRC-Container
	O
	
	
	
	
	


9.3.1.2
Cause

The purpose of the Cause IE is to indicate the reason for a particular event for the F1AP protocol.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Cause Group
	M
	
	
	

	>Radio Network Layer
	
	
	
	

	>>Radio Network Layer Cause 
	M
	
	ENUMERATED
(Unspecified, RLC failure…)
	

	>Transport Layer
	
	
	
	

	>>Transport Layer Cause
	M
	
	ENUMERATED
(Unspecified, …)
	

	>Protocol
	
	
	
	

	>>Protocol Cause
	M
	
	ENUMERATED
(Transfer Syntax Error,
Abstract Syntax Error (Reject),
Abstract Syntax Error (Ignore and Notify),
Message not Compatible with Receiver State,

Semantic Error,

Abstract Syntax Error (Falsely Constructed Message), Unspecified, …)
	

	>Misc
	
	
	
	

	>>Miscellaneous Cause
	M
	
	ENUMERATED
(Control Processing Overload, Not enough User Plane Processing Resources,
Hardware Failure,
O&M Intervention,
Unspecified, …)
	


�


Sttructure needs to be discussed.
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