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In the RAN2#99 meeting [1], RAN2 achieved the following consensus regarding the RLC failure of the CA duplicate bearer:
-	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 contribution, we discuss the signaling details on SCell-RLF reporting for CA duplication.
Discussion
1.1. Whether to support CA duplication for SRB
According to the offline discussion on CA duplication for SRB in the RAN2#AH1801 meeting, some extra complexities (e.g. the logical channel allocation for the extra leg of CA duplication SRB) of supporting CA duplication for SRB are observed in [2]. From our understanding, the CA duplication is introduced for the URLLC data transmission. By using the CA duplication, the benefit of reducing the RRC signaling delay is questionable, as the latency of RRC processing which can be up to 15ms in LTE can rarely be reduced. Regarding the benefit of reliability, by configuring more repetitions, the RLC AM mode is already sufficient. On the other hand, supporting CA duplication for SRB could introduce more complexities for the signaling reporting of the SCell-RLF. Thus we prefer not to support CA duplication for SRB. 
Proposal 1: CA duplication is not supported for SRB in Rel-15.

1.2. DRB SCell-RLF
1 
2 
Content of SCell-RLF reporting 
Content 1: The indication of SCell-RLF 
The UE needs to inform the network of which RLC encounters the SCell-RLF. If only 1bit is used to indicate whether there is SCell-RLF, the network does not know which DRB(s)/SCell(s) encounters the SCell-RLF. Then it is difficult for the network to reconfigure the failed SCell(s). As such we could have the following Options for the indication of SCell-RLF:
· Option 1: Logical channel ID of the SCell-RLF
· Option 2: SCell index(s) of the SCell-RLF
As the network knows which cells are configured for the logical channel of the CA duplicate bearer, reporting the LCH ID can save some signaling overhead, compared with the SCell index list of the SCell-RLF. Given that a logical channel can be configured with more than one SCell(s).
Proposal 2: The UE reports the logical channel ID of the SCell-RLF RLC entity.

Content 2: Measurement results
Same as the SCG failure report, reporting the available measurement results to the network can help the network to change/release the failed SCell configured for the CA duplicate bearer. The measurement results to be reported can include:
· Option 1: The measurement results of the serving SCG/MCG cells
· Option 2: The measurement result of the best neighbor cell of the serving SCG/MCG frequency
· Option 3: The measurement results of non-serving frequency
The above Options are like the measurement results reported in the SCG failure report. We think all measurement results as given in Option 1/2/3 should be reported. 
Proposal 3: While reporting the SCell-RLF, the UE reports the valid cell-level measurement results including:
· The measurement results of the serving cells of the cell group (either MCG or SCG) which the failed SCell belongs to
· The measurement results of the best neighbor cell of the serving frequencies of the cell group (either MCG or SCG) which the failed SCell belongs to
· The measurement results of non-serving frequency
Other measurement results which can be reported are the beam-level measurement results. From our understanding, the SCell-failure could be caused by a specific beam. Furthermore, the reconfiguration of the SCell for the CA duplicate bearer should be to change to a better beam of the target cell, so as to achieve better performance. The same principle as used for SCG failure report can be reused. This means that while reporting the cell-level measurement results, the beam-level measurement results can be piggybacked in the same message for the reported cell.
Proposal 4: While reporting the cell-level measurement results for SCell-RLF, the UE reports the valid beam-level measurement results of the reported cell.
Reporting message
According to RAN2 agreement, the CA duplication can only be configured for NR. Then the SCell-RLF can occur in the following cases:
· Case 1: EN-DC SCG
· Case 2: NR-DC SCG
· Case 3: NE-DC MCG
· Case 4: NR-DC MCG
Here we have the following table to list the potential reporting messages for the SCell-RLF for different cases.
Table 1: Reporting of SCell-RLF for DRB
	Failure Case
	Via SRB1
	Via SRB3
	Forwarded from MN to SN

	MCG SCell-RLF for NE-DC or NR-DC
	Yes
	No
	No

	SCG SCell-RLF for EN-DC or NR-DC
	Yes (if SRB3 is not available)
	Yes (if SRB3 is available)
	Yes (if reported via SRB1)


RAN2 has agreed that UE should report the failure to the gNB when an RLC entity that is restricted to SCell transmission reaches the maximum number of retransmission. However, it has not been decided what/which message(s) can be used to report the failure information. In our opinion, a new message for SCell-RLF report is required at least for the case of MCG SCell-RLF.
Proposal 5: A new RRC message (i.e. SCellFailureInformation message) for reporting SCell-RLF is defined in NR.

 According to the legacy LTE procedure, the SCGFailureInformation message which does not require any cyphering is reported via SRB1. The same principle can be re-used for the SCell-RLF message. As shown in Table 1, for NE-DC or NR-DC, the SCell-RLF of MCG can be reported to the MN directly. 
Proposal 6: The MCG SCell-RLF is reported via a new RRC message (i.e. SCellFailureInformation message) in SRB1.

As shown in Table 1 and Figure 1, for EN-DC and NR-DC case, if SRB3 is available, UE can report the SCG SCell-RLF to the network via SRB3 directly. By using this dedicated bearer, UE can report failure information and achieve reconfiguration directly. Compared with the method of forwarding reported message via MN, it can reduce the latency of reconfiguration to recover the failure.


Figure 1. SCG SCell failure report via SRB3
Proposal 7: If SRB3 is configured, the SCG SCell-RLF is reported via a new RRC message (i.e. SCellFailureInformation message) in SRB3.

As given in Table 1 and shown in figure 2，for EN-DC and NR-DC case, the SCell-RLF of SCG can only be reported via the MCG SRB1 if SCG SRB3 is not available. Then the SCell-RLF message can be included in a container in the SCGFailureInformation message of LTE. Furthermore, as the SCell and the CA duplication configuration of SCG is determined by the SN, we think that the SCG-RLF message for the SCG SCell-RLF if reported via SRB1 should be forward to the SN.


Figure 2. SCG SCell failure report via SRB1
Proposal 8: The message (i.e. SCellFailureInformation message) for reporting SCG SCell-RLF is included in a container of the SCGFailureInformation message reported via SRB1, if SRB3 is not available.
Proposal 9: The SCell-RLF message (i.e. SCellFailureInformation message) reported via SCGFailureInformation is forwarded to SN.
1.3. SRB SCell-RLF
According to the offline discussion summary [2], if the SRB CA duplication is supported, in order to minimize the impacts on the reporting of SRB SCell-RLF, most companies prefer to always configure a SpCell for the SRB.
Proposal 10: If CA duplication is supported for SRB, SpCell is always configured for the SRB of CA duplication.
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 DRB SCell-RLF, we have the following proposals:
Proposal 2: The UE reports the logical channel ID of the SCell-RLF RLC entity.
Proposal 3: While reporting the SCell-RLF, the UE reports the valid cell-level measurement results including:
· The measurement results of the serving cells of the cell group (either MCG or SCG) which the failed SCell belongs to
· The measurement results of the best neighbor cell of the serving frequencies of the cell group (either MCG or SCG) which the failed SCell belongs to
· The measurement results of non-serving frequency
Proposal 4: While reporting the cell-level measurement results for SCell-RLF, the UE reports the valid beam-level measurement results of the reported cell.
Proposal 5: A new RRC message (i.e. SCellFailureInformation message) for reporting SCell-RLF is defined in NR.
Proposal 6: The MCG SCell-RLF is reported via a new RRC message (i.e. SCellFailureInformation message) in SRB1.
Proposal 7: If SRB3 is configured, the SCG SCell-RLF is reported via a new RRC message (i.e. SCellFailureInformation message) in SRB3.
Proposal 8: If SRB3 is not configured, the message (i.e. SCellFailureInformation message) for reporting SCG SCell-RLF is included in a container of the SCGFailureInformation message reported via SRB1.
Proposal 9: The SCell-RLF message (i.e. SCellFailureInformation message) reported via SCGFailureInformation is forwarded to SN.
For the SRB SCell-RLF, we have the following proposals:
Proposal 10: If CA duplication is supported for SRB, SpCell is always configured for the SRB of CA duplication.
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