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1 Introduction
In the last few meetings, RAN2 has reached some agreements related to CA duplication.

RAN2 #97
· For DL and UL, duplication solution for CA case uses PDCP duplication to more than 1 logical channel so that the duplicated PDCP PDUs are sent over different carriers 
RAN2 #98
· RRC configured mapping of the 2 duplicate LCHs to different carriers will be supported (One carrier cannot have both of the duplicate LCHs mapped to it)
· Duplicated PDCP PDUs are submitted to two different RLC entities
RAN2 NR AdHoc #2 
· MAC CE enables per DRB control of activation/deactivation of packet duplication for DRBs with packet duplication configured by RRC
· In CA, after the duplication is deactivated, the logical channel to carrier mapping restriction is not applied. UE sends new data via one specified logical channel
· CA packet duplication is not applied to LTE CA of EN-DC
· In the EN-DC and NG-EN-DC case, CA packet duplication can only be configured for SCG bearer. 
RAN2 #99 
· We will not support the CA duplication in LTE
· CA duplication is supported for all non-split UM DRBs if the bearer uses NR-PDCP, for all architecture options.
· 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
· 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 are going to discuss the operation of CA duplication. We focus on the behavior while RLC maximum retransmission is detected for a RLC entity with CA duplication. It has been agreed that RLF due to maximum retransmission is not trigger for the logical channel that only mapped to SCell(s). However, what UE should do for this new RLC failure scenario is still unclear based on current agreements. We propose the UE behavior for this new RLC failure handling. Most of the proposals apply to EN-DC. Some proposals are common in NSA and SA. 


2 Discussion

2.1 UE behaviour common in NSA and SA
In the last meeting, RAN2 agreed that for the RRC re-establishment will not be triggered for the failure of a RLC entity that is restricted to one or multiple SCell(s). Instead, UE report the scell failure to the gNB. However, it does specify how UE report the failure. In our opinion, it is straightforward to use a RRC message to report the failure information. And it should be a NR RRC message since it is reported to gNB.

Proposal 1: UE uses a NR RRC message to report scell failure for a logical channel restricted to one or multiple SCell(s).

The purpose of this NR RRC message is similar to SCGFailureInformation. It is used to report that some of the scells maybe in bad channel condition. RAN2 could discuss whether to reuse the naming of SCGFailureInformation message or use a new name (e.g. ScellFailureInformation). We propose that NR could have a harmonized RRC message both for the new scell failure report and SCG failure report.

Proposal 2: UE uses a harmonized RRC message for the new scell failure report and SCG failure report.

We assume that the required information for SCG Failure in NR will be similar to LTE. So, we propose that the content in this NR RRC message could inherit from LTE SCGFailureInformation message as a baseline. 

Proposal 3: The NR RRC message for scell failure report includes a mandatory IE for failure type, two option IEs for measurement results of serving scell(s) and measurement result of neighbor cells. (Similar to LTE SCGFailureInformation message).

To support the new RLC failure, the NR RRC message should provide more information to the NW. We think that the information includes whether this is the new RLC failure report and which logical channel results in the maximum RLC retransmission. Therefore, a new cause in failure type and the RLC logical channel ID should be included in this RRC message.

Proposal 4: Introduce a new cause in the failure Type IE of the NR RRC message (e.g. scell-rlc-maxNumReTx) to identify the new RLC failure. 

Proposal 5: Introduce a new IE in NR RRC message to indicate logical channel ID that trigger the maximum retransmission (e.g. logicalChannelIdentity). This IE is mandatory in case that the RRC message is used to report the new RLC failure type.

While the RLC entity reach maximum retransmission, we think that UE should not continue doing the UL CA duplication for this bear. The PDCP entity should stop sending PDU to this RLC entity. Therefore, we propose that UE fallback to the operation while CA duplication is deactivated. This means that PDCP entity only send new data to another RLC channel (the one without RLC failure) and the logical channel to carrier mapping restriction is not applied. 

Proposal 6: After the new RLC failure is detected for one RLC channel, UE fallback to the operation while CA duplication is deactivated for this bear. PDCP send new data to the other RLC channel. 

2.3 UE behaviour in EN-DC
In EN-DC, it is agreed that only SCG bear could be configured with CA duplication. It is our understanding that we will still trigger SCG Failure procedure for the logic channel that is mapped to PSCell. On the other hand, for the maximum retransmission of a logic channel that does not mapped to PSCell, we could use the NR RRC message to report the new RLC failure.

Proposal 7: For a SCG AM RLC entity that has reached maximum retransmission, if PSCell is one of the carriers that mapped to the logical channel, UE triggers normal SCG Failure procedure.

Proposal 8: For a SCG AM RLC entity that has reached maximum retransmission, if PSCell is not one of the carriers that mapped to the logical channel, UE sends NR RRC message to gNB to report scell failure.

There are 2 option to send the NR RRC message in EN-DC, via SRB1 or via SRB3. We think that there is no need to increase the system complexity by introduce new message on SRB3 and SRB3 is not always configured. So, we think that this message should only be sent on SRB1. In MR-DC, RAN2 has agreed to use a new Generic Container message carries a transparent container IE to hold an SN MeasurementReport message. We think that the same approach could apply to the NR RRC message for scell failure report.

Proposal 9: In EN-DC, UE uses the new Generic Container message carries a transparent container IE to hold the NR RRC message used to indicate this new RLC failure. Sent on SRB1. 

3 Conclusions	
Base on the discussion in section 2, we propose the following: 

Proposal 1: UE uses a NR RRC message to report scell failure for a logical channel restricted to one or multiple SCell(s).

Proposal 2: UE uses a harmonized RRC message for the new scell failure report and SCG Failure report.

Proposal 3: The NR RRC message for scell failure report includes a mandatory IE for failure type, two option IEs for measurement results of serving scell(s) and measurement result of neighbor cells. (Similar to LTE SCGFailureInformation message).

[bookmark: _GoBack]Proposal 4: Introduce a new cause in the failure Type IE of the NR RRC message (e.g. scell-rlc-maxNumReTx) to identify the new RLC failure. 

Proposal 5: Introduce a new IE in NR RRC message to indicate logical channel ID that trigger the maximum retransmission (e.g. logicalChannelIdentity). This IE is mandatory in case that the RRC message is used to report the new RLC failure type.

Proposal 6: After the new RLC failure is detected for one RLC channel, UE fallback to the operation while CA duplication is deactivated for this bear. PDCP send new data to the other RLC channel. 

Proposal 7: For a SCG AM RLC entity that has reached maximum retransmission, if PSCell is one of the carriers that mapped to the logical channel, UE triggers normal SCG Failure procedure.

Proposal 8: For a SCG AM RLC entity that has reached maximum retransmission, if PSCell is not one of the carriers that mapped to the logical channel, UE send NR RRC message to gNB to report scell failure.

Proposal 9: In EN-DC, UE uses the new Generic Container message carries a transparent container IE to hold the NR RRC message used to indicate this new RLC failure. Sent on SRB1. 


