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1 Introduction
The following agreements were agreed in RAN2 NR Ad-hoc#2 meeting for activation/deactivation MAC CE configured with duplication [1].
1. Logical channel prioritization takes into account the all the restrictions configured for the logical channels. 

2. The LTE BSR and SR trigger mechanism can be used for the packet duplication transmission.  no enhancements are needed.
3.  For activation/deactivation MAC CE contains a bitmap corresponding to DRBs configured with duplication.  

4.   Which logical channel is used for duplication leg is based on RRC configuration for CA and DC.  

FFS if fall back to split bearer is supported for DC . 
This paper is to further discuss the duplication RB fallback issue to address above FFS.
2 Discussion
Bear type for duplication operation in DC

In LTE, split operation is applicable for split bearer. In NR, for duplication operation, we should also identify which bearer types can be configured with duplication. Here we focus on DC case. For DC case, there can be two options:
Option 1: Reuse the split bearer type for duplication 
Option 2: Define a new bearer type for duplication
For Option 1, duplication operation is similar to split operation as they both use two legs to transmit data via different nodes. The difference just lies in that for duplication the same packets are transmitted via two legs. Therefore, it is simple and reasonable to reuse split bearer for duplication operation. In other words, for DC duplication, split bearer can be configured and duplication can be activated/deactivated by MAC CE. For Option 2, it seems not necessary due to no obvious gain. Therefore, we prefer Option 1.  
Proposal 1: Split bearer type is reused for DC duplication.   
Options for UE behaviours after duplication deactivation
For activation and deactivation of packet duplication, it was agreed to use MAC CE which contains a bitmap corresponding to DRBs configured with duplication. As proposed in Proposal 1, split bearer type should be used for DC duplication. The only issue left is whether the UE should fallback to split operation or only use one indicated leg after duplication deactivation. 
Split operation is beneficial for DRBs with high data rate, as both MCG and SCG can be used for the data transmission to improve the throughput. For DRBs with low data rate, using one leg is sufficient. As packet duplication can be used for different services of various data rates, both split operation and one-leg operation should be supported once duplication is deactivated. Network should be able to configure the UE what kind of operation should be applied.
Proposal 2: For DC duplication, when duplication is deactivated for a DRB, the UE can fallback to split operation or one-leg operation based on network configuration.
RRC configuration of split bearer for duplication
As was agreed in RAN2 AH#2 meeting, which logical channel is used for duplication leg is based on RRC configuration for both CA and DC. In [2], we further propose an option to use MAC CE to indicate the best leg or link. I There are following options to indicate whether the UE should fallback to split operation or one-leg operation..
Option 1: Use the finite/infinite threshold indicating split/one-leg operation
In option 1, in the RRC configuration of the DRB for packet duplication, no additional field is added to indicate split/non-split operation the UE should fallback to. The threshold for uplink split can be set to infinity if the gNB wants to configure non-split operation after duplication deactivation. Otherwise, a finite value should be configured.  In this way, after duplication is deactivated, the UE can follow the existing split operation procedure. If the threshold is configured to be infinite, then all the data will be delivered to the configured leg according to the existing procedure.
Option 2: Add an explicit field indicating split/one-leg operation in RRC configuration
For option 2, there is an explicit field configured by RRC to indicate one leg or split operation should be applied when the UE receives the duplication deactivation MAC CE. If the field indicates one-leg operation, then the UE will only use the configured leg (i.e. indicated in RRC or MAC CE) after deactivation of packet duplication. If the field indicates split operation, then the UE will work in split bear operation after deactivation of packet duplication. 
Option 3: Explicit indication indicating split/one-leg operation in MAC CE
Similar to option 2, in option 3, the indication of split or one-leg operation is carried in MAC CE. The indication could be included in the MAC CE for duplication activation/deactivation.
Compared with the other options, option 1 does not require any additional field or indication and can reuse the common procedure for both split and one-leg operation. Therefore, we slightly prefer option 1.
Proposal 3: For the split bearer configured for packet duplication, the threshold is reused and can be configured to the finite or infinite value. 
Proposal 4: After deactivation of packet duplication, a common operation in PDCP is applied for both split operation and one-leg operation, based on the finite or infinite threshold.
3 Conclusion
In this document, we proposed that: 
Proposal 1: Split bearer type is reused for DC duplication.   
Proposal 2: For DC duplication, when duplication is deactivated for a DRB, the UE can fallback to split operation or one-leg operation based on network configuration.
Proposal 3: For the split bearer configured for packet duplication, the threshold is reused and can be configured to the finite or infinite value. 
Proposal 4: After deactivation of packet duplication, a common operation in PDCP is applied for both split operation and one-leg operation, based on the finite or infinite threshold.
The text proposal is provided below.
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5 Text Proposal
5.2
Data transfer
5.2.1
Transmit operation
At reception of a PDCP SDU from upper layers, the transmitting PDCP entity shall:

-
start the discardTimer associated with this PDCP SDU (if configured);

For a PDCP SDU received from upper layers, the transmitting PDCP entity shall:
-
associate the COUNT value corresponding to TX_NEXT to this PDCP SDU;

NOTE:
Associating more than half of the PDCP SN space of contiguous PDCP SDUs with PDCP SNs, when e.g., the PDCP SDUs are discarded or transmitted without acknowledgement, may cause HFN desynchronization problem. How to prevent HFN desynchronization problem is left up to UE implementation.

-
perform header compression of the PDCP SDU as specified in the subclause 5.7.4;

-
perform integrity protection, and ciphering using the TX_NEXT as specified in the subclause 5.9 and 5.8, respectively;

-
set the PDCP SN of the PDCP Data PDU to TX_NEXT modulo 2[pdcp-SN-Size];
-
increment TX_NEXT by one;

-
submit the resulting PDCP Data PDU to lower layer as specified below.
When submitting a PDCP Data PDU to lower layer, the transmitting PDCP entity shall:

-
if the transmitting PDCP entity is associated with one RLC entity:

-
submit the PDCP Data PDU to the associated RLC entity;

-
else, if the transmitting PDCP entity is associated with two RLC entities:

-
if pdcpDuplicationCA or pdcpDuplicationDC is configured and activated:
-
duplicate the PDCP Data PDU and submit the PDCP Data PDU to both associated RLC entities;

-
else, if pdcpDuplicationCA is configured but not activated:
-
submit the PDCP Data PDU to the configured RLC entity;

-
else, if pdcpDuplicationDC is configured but not activated:
-
if the PDCP data volume is less than ul-DataSplitThreshold:
-
submit the PDCP Data PDU to the configured RLC entity;

-
else:

-
submit the PDCP Data PDU to one of the associated RLC entity.

Editor’s Note: The exact data submission procedure needs further discussion. It is FFS when the PDCP entity submits the PDCP Data PDU to lower layer, and FFS what is compared with threshold.
Editor’s Note: It is FFS whether the duplication is also applicable to PDCP Control PDU.
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