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1 Introduction

In the past RAN2 meetings, RLC failure (i.e., the failure with respect to the RLC entity associated with SCell only) was extensively discussed at UE side.  However, in CU-DU split case, such failure is not clear differentiated with other failures. In this contribution, we will discuss this issue.  

2 Discussion 
In past RAN2 meetings, the SCell-RLF is extensively discussed, and the following agreements were achieved as 

	· Agreements in RAN2#99:
· RLC reports maxNumberofRLC retransmissions are reached to RRC.   
· For a logical channel restricted to one or multiple SCell(s) (i.e. logical channel configured for duplication) UE reports the failure to the gNB (e.g. SCell-RLF) but no RRC re-establishment happens
· Agreements in RAN2#102
· When RLC max retransmissions are met for a logical channel restricted to one or multiple SCell(s), the information with the report identifies the problematic RLC entity without ambiguity.
· The report on RLC max retransmissions does not include measurement results.
· In the email discussion a majority of companies seemed to want a new RRC message for this indication. Details TBD in common session. 
· If the failure is restricted to the SCG, the information need to be known by the SN, and for other cases the MN. UP session assumes SRB1 and SRB3 would be used accordingly. 
· UP session confirm current behaviour that when RLC max retransmissions are met for a logical channel restricted to PCell or PSCell, RLF or SCG failure is triggered. 
· LCH ID + MCG/SCG Indication is reported


Basically, RAN2 discussions are focused on UL CA duplication. If an UE is configured with UL CA duplication, and one logical channel is served by SCell(s) only, the RLC failure (i.e., exceeding maximum retransmission number) will not trigger the re-establishment procedure at the UE side. The intention is that this failure is only related to the PCell/PSCell, a simple method can be used to resolve this issue, e.g., RLC re-establishment.  
In CU-DU split case, for DL CA duplication, it also possible that one RLC entity is associated with SCell(s) only. In current specification, one cause value “RL Failure” is defined to reflect the RLC failure (i.e., exceeding maximum retransmission number) at the DU side, and the detailed description is give as follows:
	The action is due to an RL failure caused by e.g. exceeding the maximum number of ARQ retransmissions.


However, such cause value does not differentiate whether this failure is related to the RLC entity associated with at least SpCell or related to the RLC entity associated with SCell(s) only. Based on the discussions in RAN3#100 [1], if CU receives the message with cause value of “RL failure”, it will trigger intra-cell handover to flush the layer 2 or release the existing SpCell and change it to a new SpCell (inter-cell handover). The possible procedure is shown in Fig.1. 
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Fig. 1 intra-Cell/inter-cell handover when receiving cause value of RL Failure
For the failure occurring at RLC entity associated with SCell only, it is unnecessary to perform intra-cell/inter-cell handover since the path including SpCell is still good. If such failure is caused logical error, it can be resolved by simply re-establishing RLC entity. Thus, the procedure can be shown in Fig. 2 if RLC failure occurs for the RLC entity associated with SCell(s) only. Specifically, 

· Step 1: DU sends UE Context Modification Required message, in this message, DU will indicate that the RLC failure occurs for the RLC entity associated with SCell(s) only. Meanwhile, DU will send the DU to CU RRC information, which will include the RLC reestablishment indication for the RLC entity with failure
· Step 2: CU sends UE Context Modification Confirm message  including RRC Connection Reconfiguration message

· Step 3: DU sends the received RRC message to the UE, which indicates the RLC re-establishment for the RLC entity with failure. 
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Fig. 2 Procedures when the RLC failure is associated with SCell(s) only
Compared Fig.1 and Fig 2, the two procedures are different depending on whether the RLC entity with failure is associated with SCell(s) only or with at least SpCell. Thus, to differentiate these two cases, it is necessary to define new cause value, e.g., SCell RL Failure, which indicates the RL failure caused by, e.g., exceeding the maximum number of ARQ retransmission, and such failure is associated with SCell(s) only. 

Proposal: RAN3 agrees to define a new cause value, i.e., SCell RL Failure.

3 Conclusions
In this contribution, we discussed RLC failure associated with SCell(s) only, and propose that

Proposal: RAN3 agrees to define a new cause value, i.e., SCell RL Failure.

The corresponding stage 3 TP is given below.  
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TP for 38.473 v15.2.0
---- 1st change ----

3.1.1.1 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, RL failure, SCell RL failure, Unknown or already allocated gNB-CU UE F1AP ID, 
Unknown or already allocated gNB-DU UE F1AP ID, 
Unknown or inconsistent pair of UE F1AP ID, 
Interaction with other procedure, 
Not supported QCI Value, 
Action Desirable for Radio Reasons, 
No Radio Resources Available, 
Procedure cancelled, Normal Release, …)
	

	>Transport Layer
	
	
	
	

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

	>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, …)
	


The meaning of the different cause values is described in the following table. In general, "not supported" cause values indicate that the related capability is missing. On the other hand, "not available" cause values indicate that the related capability is present, but insufficient resources were available to perform the requested action.

	Radio Network Layer cause
	Meaning

	Unspecified
	Sent for radio network layer cause when none of the specified cause values applies.

	RL Failure
	The action is due to an RL failure caused by e.g. exceeding the maximum number of ARQ retransmissions, such failure is associated with SpCell at least.

	SCell RL Failure
	The action is due to an RL failure caused by e.g. exceeding the maximum number of ARQ retransmissions, such failure is associated with SCell(s) only.

	Unknown or already allocated gNB-CU UE F1AP ID
	The action failed because the gNB-CU UE F1AP ID is either unknown, or (for a first message received at the gNB-CU) is known and already allocated to an existing context.

	Unknown or already allocated gNB-DU UE F1AP ID
	The action failed because the gNB-DU UE F1AP ID is either unknown, or (for a first message received at the gNB-DU) is known and already allocated to an existing context.

	Unknown or inconsistent pair of UE F1AP ID
	The action failed because both UE F1AP IDs are unknown, or are known but do not define a single UE context.

	Interaction with other procedure
	The action is due to an ongoing interaction with another procedure.

	Not supported QCI Value
	The action failed because the requested QCI is not supported.

	Action Desirable for Radio Reasons
	The reason for requesting the action is radio related.

	No Radio Resources Available
	The cell(s) in the requested node don’t have sufficient radio resources available.

	Procedure cancelled
	The sending node cancelled the procedure due to other urgent actions to be performed.

	Normal Release
	The action is due to a normal release of the UE (e.g. because of mobility) and does not indicate an error.


---  end of 1st change -----

---- 2nd  change ----
CauseRadioNetwork ::= ENUMERATED {


unspecified,

rl-failure,
    scell-rl-failure,

unknown-or-already-allocated-gnb-cu-ue-f1ap-id,


unknown-or-already-allocated-gnd-du-ue-f1ap-id,


unknown-or-inconsistent-pair-of-ue-f1ap-id,


interaction-with-other-procedure,


not-supported-qci-Value,


action-desirable-for-radio-reasons,


no-radio-resources-available,


procedure-cancelled,

normal-release,

...

}
---  end of 2nd change -----
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