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In the RAN2#99 meeting [1], RAN2 achieved the following consensus regarding the RLC failure of the CA duplicate bearer:
Agreement:
-	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.
The priority of duplication for RBs are also given in RAN2#99 meeting, as follows:
Agreement:
Priority in user plane session for addressing the stage 3 details:
1: UM for DRBs with CA and DC duplication; SRBs (AM) with DC duplication; 
2: SRBs (AM) with CA duplication
3: AM for DRBs with DC duplication
4: AM for DRBs with CA duplication
In this contribution, we discuss the details of the UE layer-2 behaviors at SCell failure for CA duplication. 
Discussion


Figure 1.  PDCP Duplication in CA
The general architecture of CA duplication is given in Figure 1. We consider that the functionalities of the two RLC entity should be different based on the RRC configuration:
· P-RLC (Primary RLC): The RLC entity used for the uplink data transmission when PDCP duplication is deactivated.
· S-RLC (Secondary RLC): The RLC entity only used for the uplink data transmission when PDCP duplication is activated.
As such, the SCell-RLF cases could include:
· Case 1: Only S-RLC fails
· Case 2: Only P-RLC fails
· Case 3: Both P-RLC and S-RLC fails
1.1. Whether to support CA duplication for SRB
According to the analysis given below, the UE behaviors could be different for the SCell-RLF of SRB and DRB. The reason is that when a DRB (e.g. data transmission only configured on SCell) is not able to transmit data, other DRBs and SRBs can still work. However when SRB (e.g. SRB1) cannot work, the UE may need to trigger RRC connection re-establishment procedure. Then more discussions and specification works are needed for the SCell-RLF of SRB. Furthermore, the CA duplication is mainly used for the URLLC service, the motivation of using CA duplication for SRB is not clear to us.
Proposal 1: CA duplication is not supported for SRB in Rel-15.
1.2. DRB SCell-RLF
Issue 1: How to handle the PDCP duplication function in PDCP?
As at least one leg is not able to work, the PDCP duplication function is no longer functional. One simple way is to deactivate the CA duplication in PDCP, so as to allow the data transmission in another leg.
Proposal 2: At SCell-RLF, the PDCP duplication is deactivated.

Issue 2: How to handle the RLC entity at the SCell-RLF?
For the corresponding SCell-RLF RLC entity (i.e. either P-RLC or S-RLC), the UE could have the following different behaviors:
· Option 1: Keep the RLC entity active as before the SCell-RLF
· Option 2: Re-establish the RLC entity
· Option 3: Release the RLC entity
· Option 4: Suspend the RLC entity
· Option 5: Firstly re-establish the RLC entity, and then suspend the RLC entity.
For Option 1, the data remaining in the retransmission buffer of the AM RLC entity will continue even though the RLC entity reaches the maximum number of re-transmission. The behavior of Option 1 breaks the failure detection of the RLC AM mode. 
For Option 2, the RLC buffered data of both the uplink and the downlink are discarded, and the downlink data reception is still allowed. The problem is that before receiving the SCell-RLF report from the UE, the network may not be able to know whether the UE re-established its RLC entity. Then the received RLC AM PDU at the UE could fall outside the reordering window, and be dropped by the re-established RLC entity. 
For both Option 3 and Option 4, the UE is not able to receive any downlink data. The issue of Option 3 is that once the RLC entity is removed, the corresponding logical channel configuration of the RLC entity should be removed as well. This may cause more impacts in the MAC LCP procedure. Option 4 still keeps the received RLC segments and the data waiting for re-transmission in the buffer of the AM RLC entity. The problem of keeping the data in the RLC buffer is that the “Data volume calculation” in the RLC entity will include the data buffered in the suspended RLC entity, and the network and the MAC entity will still assign uplink grant to the logical channel of the suspended RLC entity. 
For Option 5, the RLC entity firstly removes the data stored in the RLC buffer, to avoid the impacts in the BSR. By suspending the RLC entity, the UE can avoid putting the received downlink data in the reordering window and sending the uplink RLC STATUS PDU. After receiving the configuration (e.g. the RRC indication of reestablishRLC) from the network, the data transmission of the RLC entity can be resume.
Proposal 3: At SCell-RLF, the RLC entity is firstly re-established and then suspended.

Issue 3: How to resume the suspended RLC entity?
According to the legacy RRC connection reestablishment procedure in 36.331 [2], the UE resumes the data transmission of suspended DRB(s) after the reception of “the first RRCConnectionReconfiguration message after successful completion of the RRC connection re-establishment procedure”. Then we could have the following Options to resume the suspended RLC entity.
· Option 1: Indication of resuming the suspended RLC entity.
· Option 2: After the reception of the first RRCReconfiguration message after reporting the SCell-RLF.
For Option 2, due to the RRC message processing delay of the SCell-RLF report, the network may send an RRCReconfiguration message before the successful decoding of the SCell-RLF report message. Then Option 2 may cause some misalignment between the UE and the network. Thus Option 1 is slightly preferred. The details (e.g. LCID of the RLC entity) on the indication of resuming the suspended RLC can be discussed further.
Proposal 4: The suspended RLC entity is resumed after receiving an indication of resuming the suspended RLC entity.

Issue 4: Can the UE change the default uplink transmission path if SCell-RLF occurs at the P-RLC?
According to our proposal 2, the CA duplication is deactivated at SCell-RLF. From our understanding, when the PDCP duplication is deactivated, the RRC configures a default path (or P-RLC (Primary RLC entity)) for the uplink data transmission. If the P-RLC encounters SCell-RLF, the P-RLC entity is not able to transmit data anymore. Here we could have the following options to handle this issue:
· Option 1: Suspend the DRB
· Option 2: Change the default uplink transmission path to S-RLC
The benefit of Option 2 is that the UE can still perform the uplink data transmission which minimizes the uplink transmission latency.
Proposal 5: When the SCell-RLF occurs at the primary RLC entity, the PDCP entity after deactivating the PDCP duplication changes the uplink transmission path to the secondary RLC entity.

Issue 5: How to handle the DRB if SCell-RLF occurs at both the P-RLC and the S-RLC?
In this case, the DRB is not able to transmit any uplink data. According to the analysis for Issue 2, the data buffered in the DRB should be removed first, in order to avoid the impacts (i.e. unexpected BS value reported for the suspended DRB) in BSR. We consider that the DRB is re-established first and then suspended. The RLC behaviors can be the same as Proposal 3. Then, the PDCP entity should be re-established first and then suspended.
Proposal 6: If SCell-RLF occurs at both the P-RLC and the S-RLC, the DRB (i.e. RLC and PDCP) is re-established first and then suspended.

Issue 6: Should the UE stop the uplink transmission on the failed SCell?
One more issue is that at SCell-RLF, the radio conditions of the corresponding SCell(s) are actually not sufficiently good for any uplink transmission. If other DRBs are still keep sending data via the failed SCell(s), more failures of uplink transmission could occur. As such we consider that the UE should stop the uplink transmission or the downlink reception of the failed SCell(s) (e.g. by deactivating the failed SCell(s)).
Proposal 7: The UE stops uplink/downlink transmission/reception on the failed SCell, i.e. by deactivating the failed SCell.

1.3. SRB SCell-RLF
For the SRB SCell-RLF, we should also resolve the same issue as raised for the DRB. For the following issues, we consider that the same approach as used for DRB can be re-used for SRB.
· Issue 1: How to handle the PDCP duplication function in PDCP?
· Issue 2: How to handle the RLC entity at the SCell-RLF?
· Issue 3: How to resume the suspended RLC entity?
· Issue 4: Can the UE change the default uplink transmission path if SCell-RLF occurs at the P-RLC?
· Issue 6: Should the UE stop the uplink transmission on the failed SCell?
Proposal 8: If CA duplication is agreed for SRB, Proposal 2-5 and 7 are also applicable for SRB.

Issue 5: How to handle the SCG SRB3 if SCell-RLF occurs at both the P-RLC and the S-RLC of SRB3?
In this case, SRB3 is not able to work. This means that when the SN reconfigures the SCG, the UE is not able to provide feedback to the network. This may cause the misalignment of SCG configuration between the UE and the network. To avoid such issue, we consider that the UE should trigger SCG failure reporting procedure, and the SCell-RLF information can be included in the SCGFailureInformation message.
Proposal 9: If SCell-RLF occurs at both the P-RLC and the S-RLC of SRB3, the UE triggers SCG failure procedure.

Issue 6: How to handle the MCG SRB1/2 if SCell-RLF occurs at both the P-RLC and the S-RLC of SRB1/2?
In this case, the UE will encounter the misalignment of SCG/MCG configuration between the UE and the network, as the analysis given in Issue 5. To avoid the misalignment, we consider that the UE should trigger RRC connection re-establishment.
Proposal 10: If SCell-RLF occurs at both the P-RLC and the S-RLC of SRB1/2, the UE triggers RRC connection re-establishment procedure.

Conclusion
According to the analysis given above, we have the following proposals:
Proposal 1: CA duplication is not supported for SRB in Rel-15.
For the SCell-RLF of DRB, our proposals are given as follows:
Proposal 2: At SCell-RLF, the PDCP duplication is deactivated.
Proposal 3: At SCell-RLF, the RLC entity is firstly re-established and then suspended.
Proposal 4: The suspended RLC entity is resumed after receiving an indication of resuming the suspended RLC entity.
Proposal 5: When the SCell-RLF occurs at the primary RLC entity, the PDCP entity after deactivating the PDCP duplication changes the uplink transmission path to the secondary RLC entity.
Proposal 6: If SCell-RLF occurs at both the P-RLC and the S-RLC, the DRB (i.e. RLC and PDCP) is re-established first and then suspended.
Proposal 7: The UE stops uplink/downlink transmission/reception on the failed SCell, i.e. by deactivating the failed SCell.
If RAN2 agreed to support the CA duplication for SRB, our proposals for the SCell-RLF of SRB are given as follows:
Proposal 8: If CA duplication is agreed for SRB, Proposal 2-5 are also applicable for SRB.
Proposal 9: If SCell-RLF occurs at both the P-RLC and the S-RLC of SRB3, the UE triggers SCG failure procedure.
Proposal 10: If SCell-RLF occurs at both the P-RLC and the S-RLC of SRB1/2, the UE triggers RRC connection re-establishment procedure.
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