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1 Introduction
In RAN2-NR-AH2 meeting, it has been agreed that in CA scenario, UE will send new data via one specified logical channel after the duplication is deactivated.

	Agreements:

1:   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.   

FFS Whether RLC transmissions of the second leg are continued - to be concluded in stage 3 UP.

2    UE acts on MAC CEs received from MCG and SCG. No UE behaviour will be specified to manage a conflict between the commands received from MN and SN. 

FFS Whether UL packet duplication for spit bearer applies for EN-DC.


Besides, in RAN2 #99 meeting, it was agreed that in DC scenario, UE will fall back to the split bearer operation when DRB is deactivated.

	Agreements

1.
For DC, when DRB duplication is deactivated via MAC CE, the UE falls back to the split bearer operation.  Once de-activated we rely on split bearer operation and configuration.  

2.
1 byte bitmap could be used as duplication activation/deactivation MAC CE

3. 
The mapping between DRB and the MAC bitmap is based on order of DRB ID(s) of the duplicate configured DRB(s)


In this contribution, we will further discuss behaviors of RLC layer after deactivation of packet duplication in the case of CA and DC. 
2 Discussion

2.1 RLC behaviour after duplication deactivation in CA

For the CA case, we assume that there is a bearer configured with two RLC entities, one is primary RLC entity and the other is secondary RLC entity. Upon deactivation of packet duplication, the PDCP entity will submit new PDCP PDUs only to the primary leg, i.e. not to the secondary leg. However, it is possible that some data are still left in the secondary RLC entity. There are two options for RLC operation after duplication deactivation in CA case:

· Option 1: The two RLC entities continue their SN and continue to transmit the data left in the RLC buffers.

· Option 2: The UE resets the secondary RLC entity that is to be deactivated and discards its buffered data.
Different from the DC case, after duplication is deactivated, there is no split operation for the DRB using CA duplication, i.e. the duplicate leg is deactivated. One problem for option 1 is that, the UE would multiplex the logical channel of the primary RLC entity and the logical channel of the secondary RLC entity in same TB that causes resource inefficiency because the restriction of mapping LCH to carrier is removed upon reception of duplication deactivation command.
On the other hand, the gNB may intend to deactivate the duplicate leg due to its poor quality. In such a circumstance, option 1 may increase the risk of RLC transmission failure on the leg in poor condition. Therefore, it is reasonable to stop the transmission on the deactivated leg and reset the secondary RLC entity to lower the risk of RLC transmission failure. 

By considering the above aspects, we prefer Option 2 for CA duplication. The UE can perform RLC reestablishment procedure for the DRB when UL packet duplication is deactivated for the DRB.
Proposal 1: In CA case, after receiving the duplication deactivation command for a DRB, the UE performs RLC re-establishment procedure (e.g. discard all the SDUs and PDUs left in the transmission buffer, and reset all state variables and timers) on the secondary RLC entity of the DRB.

2.2 RLC behaviour after duplication deactivation in DC
In DC case, we assume that duplication operation is done on split bearer type. Two RLC entities of a radio bearer should be established upon reception of the duplication configuration for the radio bearer in RRC message, one is primary RLC entity and the other is secondary RLC entity. When the duplication is activated, PDCP can send duplicated data to the two RLC entities immediately. 
As the agreement in RAN2 #99, in DC case, when duplication is deactivated, the DRB should fall back to the split operation, and the UE applies the parameters used for split operation, e.g. the split threshold and the priority path. Upon reception of the deactivation command, the primary RLC entity continues its RLC SNs to transmit its data. For the secondary RLC entity, there are two options for the RLC behaviour similar to CA case:

· Option 1: The secondary RLC entity continues its RLC SNs. If there are remaining data in the secondary RLC entity that is deactivated, the UE continues to transmit the buffered data.

· Option 2: The UE resets the secondary RLC entity that is to be deactivated and discards the buffered data. 

Option 1 is a simple UE implementation, but the cost is resource inefficiency because the UE may continue transmission of the remaining data (e.g. duplicated PDCP PDUs) buffered in the secondary RLC entity. Moveover, sometimes the gNB may need to deactivate a leg due to its poor link quality. Similar to the discussion in the CA case, option 1 may increase the risk of RLC transmission failure on the leg in poor condition. In contrast, option 2 has the benefits in these aspects above.

However, when DC duplication is deactivated, UE will fall back to split operation and configuration. Sometimes it is beneficial to use both paths for data transmission based on the split configuration. In this case, both the RLC entities will continue to be used after duplication deactivation. Resetting the secondary RLC entity may cause a short ambiguous period during the transition. 

Comparing the pros and cons of the two options, we slightly prefer option 1 by taking into account the complexity.

Proposal 2: In DC case, after receiving the duplication deactivation command for a DRB, the UE continues to transmit the remaining data in the both RLC entities of the DRB.
3 Conclusion and Proposals
In this contribution, we discussed the RLC behaviours when the duplication is deactivated in the case of CA and DC. The following proposals are made:
Proposal 1: In CA case, after receiving the duplication deactivation command for a DRB, the UE performs RLC re-establishment procedure (e.g. discard all the SDUs and PDUs left in the transmission buffer, and reset all state variables and timers) on the secondary RLC entity of the DRB.
Proposal 2: In DC case, after receiving the duplication deactivation command for a DRB, the UE continues to transmit the remaining data in the both RLC entities of the DRB.
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