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Introduction
In previous RAN2 meetings, the topic of RLC failure and RLF was discussed in both UP and main sessions and some agreements were achieved. 
	Agreements
=>	As in LTE, RLC AM should support only lossless AM operation
=>	As a baseline, RLF is triggered based on RLC max number of retransmission reached for single leg.

	Agreements in main session
1:	For the split bearer, RLC failure is detected upon the reaching of maximum ARQ retransmission and RLF is triggered, i.e. SCG RLC failure triggers SCG RLF, and MCG RLC failure triggers MCG RLF. 
FFS whether maximum ARQ retransmission is only criteria for RLC failure
2:	For the duplicate bearer using DC, RLC failure is detected upon the reach of maximum ARQ retransmission and RLF is triggered, i.e. SCG RLC failure triggers SCG RLF, and MCG RLC failure triggers MCG RLF. 
FFS Behaviour for duplicate bearer using CA

	Agreements in UP session
1.	FFS in CA, as a baseline RLF is not triggered when reaching the maximum number of retransmission for a PDCP duplicate


A new logical channel mapping restriction was agreed in NR as shown below. In this contribution we provide our further consideration on the RLC failure and RLF topic also taken into account the agreed logical channel mapping restriction in NR.  
	Agreements in RAN2#NR AH (Jan)
1: a single logical channel can be mapped to one or more numerology/TTI duration. 
2: ARQ can be performed on any numerologies/TTI lengths that the LCH is mapped to. 
3: The RLC configuration is per logical channel without dependency on numerology/TTI length.
4: Logical channel to numerology/TTI length mapping can be reconfigured via RRC reconfiguration.



Discussion
Criteria for RLC failure
In LTE, RLC failure means that for one AM bearer the transmission has reached a deadlock state in RLC layer and cannot recover by itself. In other word, transmitter side could not move the transmission window and lead to the situation that the maximum number of retransmissions has been reached. 
In NR, for all AM bearers except duplication in CA, max number of retransmission is the only criteria for RLC failure. For the duplicate bearer using CA, some companies have shown concern and propose some ARQ enhancement, i.e. transmission window based on the feedback information from PDCP or the other leg’s RLC entity [2]. Whether it is with or without ARQ enhancement, the max RLC retransmission number can be regarded as the criteria of RLC failure. 
Proposal 1: Maximum number of RLC retransmission is the only criteria for RLC failure. 
RLC failure and RLF in CA
According to the LCH and TTI/numerology mapping restriction configuration, and considering the possibility of different serving cell with different numerology, LCH can be configured to be transmitted on some serving cells. And there are two cases: 
· Case 1: LCH can be mapped on PCell;
· Case 2: LCH cannot be mapped on PCell.


Figure-1		LCH/RLC and CC mapping
PCell is very important for the UE connection. Hence, RLF and UE connection reestablishment procedure is only triggered in case PCell quality becomes worse. 
In legacy LTE, data on any LCH can be transmitted via PCell. Therefore, RLC failure could also mean the  PCell’s quality is worse. RLC failure leads to the RLF in legacy LTE. In NR, if LCH is mapped onto a group of serving cells including PCell,  the situation is same as in LTE.  It is reasonable to trigger RLF upon RLC failure. However for case 2, since LCH cannot be transmitted on PCell, the corresponding RLC failure does not reflect PCell quality worse. Considering that  RLF would interrupt all data transmission of the UE and impact other services, it is not reasonable to perform RLF upon such RLC failure as in case 2 if PCell quality is good. 
Observation 1: If LCH is not mapped on PCell, the corresponding RLC failure should not impact transmission of other services.  
For the case 2, although RLF upon the RLC failure is unnecessary, it is necessary for UE to indicate to the network about the RLC failure information, and network can reconfigure the serving cells for the LCH transmission. And during the period between RLC failure and the consequent RRC reconfiguration, UE should suspend any transmission of that LCH. 
Hence, we propose to revisit the previous agreement on RLF triggered by RLC failure in CA case, and propose:
Proposal 1: For non-duplication bearer, in case of LCH mapped on PCell/PSCell, the RLC failure triggers RLF/SCG failure.
Proposal 2: For non-duplication bearer, in case of LCH not mapped on PCell/PSCell, upon the RLC failure, UE should 
· Suspend the RLC entity;
· Indicate the RLC failure information via RRC signaling to network. 

RLC failure and RLF in CA duplication
In case of duplication activation, PDCP data can be transmitted via two legs, primary leg via RLC1 and PCell and second leg via RLC2 and SCell. In case of duplication deactivation, all PDCP data can be transmitted via the primary leg via RLC1 and PCell&SCell. 
The principle for RLC failure in CA case in section 2.2 is applicable for CA duplication. Whether RLC failure triggers RLF or not depends on the LCH mapping on PCell. In the example given in Figure-2, RLC1 failure triggers RLF, but RLC2 failure only trigger the failure indication to network via RRC signaling. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 3: For CA duplication bearer, in case of LCH mapped on PCell/PSCell, the RLC failure triggers RLF/SCG failure.
Proposal 4: For CA duplication bearer, in case of LCH not mapped on PCell/PSCell, upon the RLC failure, UE should 
· Suspend the RLC entity;
· Indicate the RLC failure information via RRC signaling to network. 
Conclusion
According to the analysis in section 2, it is proposed that:
Proposal 1: For non-duplication bearer, in case of LCH mapped on PCell/PSCell, the RLC failure triggers RLF/SCG failure.
Proposal 2: For non-duplication bearer, in case of LCH not mapped on PCell/PSCell, upon the RLC failure, UE should 
· Suspend the RLC entity;
· Indicate the RLC failure information via RRC signaling to network. 
Proposal 3: For CA duplication bearer, in case of LCH mapped on PCell/PSCell, the RLC failure triggers RLF/SCG failure.
Proposal 4: For CA duplication bearer, in case of LCH not mapped on PCell/PSCell, upon the RLC failure, UE should 
· Suspend the RLC entity;
· Indicate the RLC failure information via RRC signaling to network. 
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