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1.	Introduction
The WI on IIOT is approved at RAN#83 with following objectives.
	
1. The detailed objectives for NR PDCP duplication enhancements are:
· Specify PDCP duplication with up to 4 RLC entities configured by RRC in architectural combinations including CA only and NR-DC in combination with CA [RAN2, RAN3].
· Specify mechanisms relating to dynamic control of how a set or subset of configured RLC entities or legs are used for PDCP duplication [RAN2, RAN3].
· Specify enhancements for more resource efficient PDCP duplication by enhancing PDCP duplication activation/deactivation mechanisms (e.g. MAC CE based or based on UE configurable criteria), provided that complexity increase is reasonable. Per-packet selective duplication can also be considered. [RAN2].
· Specify enhancements for more efficient DL PDCP duplication without impacting the UE, provided that gains can be confirmed with a reasonable complexity. [RAN3].
· Specify enhancements to address potential impacts of higher-layer multi-connectivity based on SA2 progress and request [RAN2, RAN3].




The reason for supporting dynamic control of transmission leg is to avoid any potential RLC stuck problem due to e.g. bad radio condition. This document describes efficient method to recover from the RLC stuck problem.

2.	Discussion
Once the PDCP duplication is activated, the PDCP entity submits the same PDCP PDU to all the RLC entities of the activated leg. Each RLC entity tries its best to transmit the PDCP PDU.
However, each RLC entity is (likely to be) associated with different cells, and each cell may have different radio conditions. The worse the radio condition, the higher the probability that RLC SDUs stuck in the RLC buffer. Due to the different radio conditions in different cells, the RLC entities of the duplicate RB may experience different stuck situations.
When an RLC entity of the duplicate RB faces with stuck problem, the PDCP PDUs are not transmitted to the gNB but kept stored in the RLC buffer. If the other leg is in good radio condition and provides good throughput, the gap between PDCP SNs of the PDCP PDUs transmitted by the two legs would become large. In this case, if the stuck-ed PDCP PDUs are transmitted later, it might cause HFN de-synchronization problem in the gNB’s PDCP entity. Thus, the stuck problem in the RLC entity should be quickly resolved.
The best way to recover from the RLC stuck situation is that the gNB detects such problem and changes the transmission leg or cell associated with the RLC entity. However, it may not be easy for the gNB to detect RLC stuck problem in the UE. To detect this, the gNB may have to keep track of transmission leg of all the PDCP PDUs to check the SN gap between the two transmission legs. However, this method can work only when one of the RLC entity is stuck. If both RLC entities get stuck, SN gap between the two would not large, and the gNB would fail to detect the RLC stuck problem.
For the RLC stuck problem, the UE has best knowledge because RLC is located in the UE. Therefore, we think the best way to resolve RLC stuck problem is that the UE reports the RLC stuck situation to the gNB as soon as possible, and the gNB changes the transmission leg or LCH-to-cell restriction accordingly. To control the frequency of RLC stuck reporting, a condition to trigger RLC stuck reporting may need to be configured by the gNB.
Proposal: When an RLC entity of a duplicate RB experiences stuck problem, the UE reports it to the gNB to help the gNB to change the transmission leg or LCH-to-cell restriction.

3.	Proposal
In this document, we explained the need for RLC stuck problem reporting, and propose followings:
Proposal: When an RLC entity of a duplicate RB experiences stuck problem, the UE reports it to the gNB to help the gNB to change the transmission leg or LCH-to-cell restriction.
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