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1 Introduction

RAN2 has related agreement regarding SCell-RLF:
Agreements:

-
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

In this paper, we discuss the remaining issues of SCell-RLF.
2 Discussion
For CA duplication, there are two RLC entities associated with a single PDCP entity, one is configured as primary RLC (p-RLC) and the other is the secondary RLC (s-RLC) entity. PDCP submits data only to p-RLC entity when PDCP duplication is deactivated.
SCell-RLF is triggered when the AM RLC associated with the PDCP configured with duplication reaches maximum number of retransmission and the RLC links to one or multiple SCells;

SCell-RLF may happen on p-RLC, s-RLC or both, and considering the duplication states (either activated or deactivated), there could be several cases below to discuss on how to handle SCell-RLF:

· Case 1A: neither p-RLC nor s-RLC link to PCell/PScell;

· Case 1B: p-RLC links to PCell/PScell;

· Case 1C: s-RLC links to PCell/PScell;
For all the above cases when the RLC is linked to PCell/PScell, as in LTE, the MCG RLF or SCG RLF should be initiated depending on whether the RLC is in MCG or SCG.
Proposal 1 UE initiate MCG RLF or SCG RLF when reaching maximum number of retransmission in RLC linked to a group of cells with PCell or PScell.
When the duplication is activated for the radio bearer, the SCell-RLF may be triggered by p-RLC (1C), s-RLC (1B), or both p-RLC and s-RLC (1A). 
When reaching maximum retransmission for RLC, it’s not sure whether the protocol is error or the radio is bad. Thus, there are several options for the UE to handle the SCell-RLF:

· Option 1: Suspend the RLC entity from data transmission:
· Suspend RLC only;

· Re-establish then suspend RLC;

· Option 2: the cells linked to the RLC entity should be deactivated;

For option 1, actually, UE assumes that the RLC triggering the SCell RLF has problem, so it can be suspended. Since current RLC specification has not yet define what does suspending RLC means, in our understanding, the operation could include suspending RLC only, which means the RLC will stop transmitting and receiving data until resuming notification is received from network. It could be re-established firstly and then suspended, by doing re-establishment, the RLC can be reset to the initial state.
For option 2, UE assumes the SCell RLF is due to the bad radio, but it’s not sure which carrier(s) has problem. So, it’s safe to just deactivate all the cells linked to this RLC. From this perspective, the other RLC which links to the same set of the cells may be impacted, due to those cells are implicitly deactivated; 

If the cells linked to the RLC are implicitly deactivated, the data in the RLC entity can not be transmitted which will cause over flow problem. So, we think option 1 should be adopted. Besides, there could be RLCs linked to the same set of cells or partially same set of cells with the RLC which triggers the SCell RLF. We think those RLCs should also be re-established and suspended, since it’s not sure which cells has bad link quality. If those RLCs keep transmitting with the cells, it may still cause SCell RLF later on.
Proposal 2 UE re-establishes then suspends the RLC which triggers the SCell-RLF;

Proposal 3 UE re-establishes then suspends the RLCs which link to the same or partially same  carriers as the RLC which triggers the SCell-RLF;
When the UE reports SCell RLF to network, the network should be aware of which RLC(s) has been re-established and suspended. So, in the SCell RLF report, the LCIDs for those RLCs which have been re-established and suspended should be reported to the network. 
Proposal 4 When reporting SCell RLF, the LCID for those RLCs which have been re-established and suspended should be reported.
When RLC is re-established and suspended, the PDCP is not supposed to duplicate PDCP PDUs to both legs since one of the legs or both legs can not be used for data transmission. From this perspective, the duplication should be implicitly deactivated once the RLC is re-established and suspended.
Proposal 5 The PDCP duplication is implicitly deactivated if the associated RLC is re-established and suspended; 

If proposal 5 is agreed, there is a special case should be considered. In case 1C, only p-RLC will trigger SCell-RLF, which means when duplication is deactivated, PDCP can not send new packets any more even if s-RLC still works. For this case, we think the UE can automatically switch the p-RLC and s-RLC, which means when duplication is deactivated, if p-RLC is suspended, PDCP sends new packets through s-RLC.

Proposal 6 When duplication is deactivated, if p-RLC is re-established and suspended, PDCP sends new packets through s-RLC; 
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
UE initiate MCG RLF or SCG RLF when reaching maximum number of retransmission in RLC linked to a group of cells with PCell or PScell.
Proposal 2
UE re-establishes then suspends the RLC which triggers the SCell-RLF;
Proposal 3
UE re-establishes then suspends the RLCs which link to the same or partially same  carriers as the RLC which triggers the SCell-RLF;
Proposal 4
When reporting SCell RLF, the LCID for those RLCs which have been re-established and suspended should be reported.
Proposal 5
The PDCP duplication is implicitly deactivated if the associated RLC is re-established and suspended;
Proposal 6
When duplication is deactivated, if p-RLC is re-established and suspended, PDCP sends new packets through s-RLC;
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