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Discussion
The SID for the Study on Enhancement for Disaggregated gNB Architecture (RP-191481) raises the following issue pertinent to the split gNB architecture:
PDCP PDUs which are delivered to UE out of sequence could not be known by gNB-CU. In this case, there may be unnecessary re-transmission in another leg.
This paper discusses whether a new mechanism is necessary, or the issue can be solved with the existing tools.
Discussion
The claimed problem is that out-of-sequence delivery to the UE may happen as a collateral damage of fast retransmissions. Namely, for a dual-connected UE, the CU may be unaware that some of the packets already delivered to the DU in a failing leg are already delivered to the UE. The CU may, however, realize that the conditions on the leg are deteriorating and has the possibility to flush the entire group of packets from the DU, and to retransmit the entire group of packets (including both packets not yet delivered to the UE and those that are already delivered) in another leg, causing unnecessary retransmissions. 
The above issue was identified and acknowledged by RAN3 during the higher layer split (HLS) discussions, where the decision to decentralize the ARQ was a conscious one, taken with awareness that unnecessary transmissions may occur. This was one of the main motivations to introduce in TS 38.425 the possibility for the node hosting the PDCP entity to discard packets at the corresponding node. The packet discard mechanism is indeed compatible with the HLS, as required by the SID and it is captured in clause 5.4.1.1 of TS 38.425 as follows: 
The node hosting the NR PDCP entity can indicate to the corresponding node to either discard all NR PDCP PDUs up to and including a defined DL discard NR PDCP PDU SN or discard one or a number of blocks of downlink NR PDCP PDUs.
Observation 1: Already today there exist methods to mitigate the problem of unnecessary retransmissions from another leg, e.g. the packet discard feature specified in TS 38.425.
The above mechanism can be used in a number of ways. For example, if the CU is aware that one leg towards the UE is experiencing problems, the CU can consciously resend the same group of PDUs via another leg, which sparks a “race” between the two legs. The CU then waits for PDCP ACKs from either leg, and once the PDCP ACK for a PDU arrives from one of the legs, the discard message pertaining that PDU(s) is sent to the other leg.
It is also important to note that the unnecessary retransmission issue is not expected to occur often because the fast retransmissions was not intended for frequent use. In other words, in any good implementation, the CU should not strive to maintain a leg that is persistently failing, so the fast retransmission mechanism should not be triggered often.   
Observation 2: In any good implementation, the CU should not strive to maintain a leg that is persistently failing, so the fast retransmission mechanism should not be triggered often.   
The packet discard mechanism can significantly mitigate the unnecessary retransmissions, although the full mitigation may not be possible because there may not be enough time to discard and pkts from both legs already arrived to UE.
Based on the above, it can be concluded since there already today exist mechanisms to minimize a collateral damage of a feature that is anyway used seldom, then there is no reason for new solutions.
Proposal: RAN3 to agree that the existing DL NR PDCP PDU discard feature in TS 38.425 is sufficient for mitigation of unnecessary retransmissions in another leg and that a new mechanism is not necessary.
Conclusion
In this paper we discussed the necessity of a new mechanism for mitigating unnecessary retransmissions of packets already delivered to the UE from another leg.
The following observations were made:
Observation 1: Already today there exist methods to mitigate the problem of unnecessary retransmissions from another leg, e.g. the packet discard feature specified in TS 38.425.
Observation 2: In any good implementation, the CU should not strive to maintain a leg that is persistently failing, so the fast retransmission mechanism should not be triggered often.   
Based on the observations, the following is proposed:
Proposal: RAN3 to agree that the existing DL NR PDCP PDU discard feature in TS 38.425 is sufficient for mitigation of unnecessary retransmissions in another leg and that a new mechanism is not necessary.
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