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Introduction
[bookmark: _Ref178064866]According to the current NR RLC specification, the ARQ procedure at the transmitting AM RLC entity can be stuck after discarding RLC SDUs by discard indication from upper layer and the failed RLC SDUs may never be retransmitted. This problem would be more serious considering PDCP duplication. The further details will be discussed below and we present the proposal with the TP in the Annex.

[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
In NR PDCP duplication, the duplicated PDCP PDUs are transmitted using two RLC entities to enhance reliability and when the PDCP entity receives a successful delivery indication from one of the RLC entities, PDCP indicates to the other RLC entity to discard the duplicated PDCP PDU to avoid redundant transmission. When the PDCP duplication is deactivated, the PDCP also indicates to the secondary RLC entity to discard all duplicated PDCP PDUs submitted to the secondary RLC entity. 
Considering this PDCP duplication behaviour, there could be the situation that the last RLC SDU waiting to be transmitted in one of the RLC entities is discarded by an indication from higher layers. This may lead to that the poll bit cannot be set. More specifically, the problem is that if the UE had not included the poll bit to the last transmitted PDUs, a poll bit will not be transmitted because the RLC transmission buffer is empty after discarding RLC SDUs. This problem would be more serious when the PDCP duplication is deactivated because all duplicated RLC PDUs must be discarded and no redundant PDUs should be transmitted. Companies may argue that the above explained situation is rare case. However, considering that PDCP duplication activation and deactivation is dynamically controlled by MAC CE, this is not rare case, but should be considered as typical scenario.
Observation 1. If the UE had not included the poll bit to the last transmitted PDUs, a poll bit will not be transmitted, i.e., the transmitting AM RLC entity can be stuck, because the RLC transmission buffer is empty after discarding RLC SDUs. 

Another consideration point is that if PDCP duplication is deactivated, the secondary RLC entity should finalize ongoing transmission and retransmission in order to transmit a new RLC SDU right after receiving another MAC CE activating PDCP duplication again, i.e., RLC transmission and retransmission should be finalized before PDCP duplication activated again. In other words, an RLC status report should be polled and remaining retransmissions should be finalized. If not, a new duplicated PDCP PDU by PDCP duplication re-activation would suffer an unnecessary delay until not transmitted RLC SDU, which is generated from the previous PDCP duplication, is successfully transported. Given that PDCP duplication would be used for the URLLC service, the latency by this kind of unnecessary head of line blocking is not acceptable and should be resolved when the previous PDCP duplication is deactivated.
Observation 2. If the secondary RLC entity cannot finalize its transmission and retransmission after PDCP duplication is deactivated, the newly duplicated PDCP PDU by the re-activated PDCP duplication may suffer unnecessary delay and the URLLC service may not be satisfied. 

Based on the explanation so far, we think that the simple solution is to retransmit the last RLC SDU with the poll bit after discard procedure. 
Proposal. If RLC transmission buffer becomes empty after discarding procedure, the RLC SDU with the highest SN among the RLC SDUs submitted to lower layer shall be re-transmitted with a poll bit.

[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Proposal
Based on the above discussions, we recommend RAN2 to discuss and decide on the following proposal and the TP in the Annex:
Observation 1. If the UE had not included the poll bit to the last transmitted PDUs, a poll bit will not be transmitted, i.e., the transmitting AM RLC entity can be stuck, because the RLC transmission buffer is empty after discarding RLC SDUs. 
Observation 2. If the secondary RLC entity cannot finalize its transmission and retransmission after PDCP duplication is deactivated, the newly duplicated PDCP PDU by the re-activated PDCP duplication may suffer unnecessary delay and the URLLC service may not be satisfied. 
Proposal. If RLC transmission buffer becomes empty after discarding procedure, the RLC SDU with the highest SN among the RLC SDUs submitted to lower layer shall be re-transmitted with a poll bit.

Annex
[bookmark: _Toc510394806]5.4	SDU discard procedures
When indicated from upper layer (i.e. PDCP) to discard a particular RLC SDU, the transmitting side of an AM RLC entity or the transmitting UM RLC entity shall discard the indicated RLC SDU, if neither the RLC SDU nor a segment thereof has been submitted to the lower layers. The transmitting side of an AM RLC entity shall not introduce an RLC SN gap when discarding an RLC SDU.
Upon discarding the RLC SDU, the transmitting side of an AM RLC entity shall: 
-	if both the transmission buffer and the retransmission buffer become empty;
-	consider the RLC SDU with the highest SN among the RLC SDUs submitted to lower layer for retransmission;
-	include a poll in an AMD PDU as described in section 5.3.3.2.

