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Discussion
1. Introduction
In the last meeting, Option 2 was selected as the higher layer split option. In this contribution, we focus on how to support the fast retransmission of lost RLC PDUs for Option 2 and provide our view on it.

2. Discussion
2.1 Solutions based on PDCP status report
In the last meeting, the lost RLC PDUs retransmission solutions for Option 2 were proposed as shown in Figure 1 [1].
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Figure 1. Solutions for lost RLC PDUs retransmission procedure in Option 2
Depending on whether part A and B as illustrated in Figure 1 exists or not, two different solutions are possible: Solution 1 (A and B) and Solution 2 (only A). Both Solution 1 and 2 are to allow the target DU to buffer a copy of the PDCP PDUs in advance which are transmitting via the source DU during the handover procedure. When the PDCP status report is received after handover procedure is completed, however, the action of target DU for two solutions is different. In Solution 1, the target DU forwards the received PDCP status report and retransmits lost PDCP PDUs to the UE when the Lost PDCP PDU indicator is received. In Solution 2, without forwarding the received PDCP status report to the CU, based on this report, the target DU retransmits lost PDCP PDUs to the UE.
In Solution 1, the target DU cannot transmits the lost PDCP PDUs to the UE until it receives the Lost PDCP PDU Indicator from the CU receiving the PDCP status report after handover procedure for DU change is completed. So, this solution may not support fast retransmission of lost RLC PDUs because the target DU may have to be able to wait quiet until it can transmit the lost PDCP PDUs.
Observation 1: Solution 1 may not support fast retransmission of lost RLC PDUs because the target DU can send the lost PDCP PDUs to the UE only after handover procedure is completed and then it receives the Lost PDCP PDU Indicator based on the PDCP status report.

The PDCP of CU can transmit the same PDCP PDUs to the RLC of source and target DU according to the following agreements in RAN2 #97bis meeting:
Agreements:

1: RRC configures PDCP for duplication and the radio protocols of the UE with separate RLC entities and logical channels to handle duplicates (referred to as “legs”)

2: only one additional leg is configured for PDCP duplicates.

3: the original PDCP PDU and the corresponding duplicate shall not be transmitted on the same transport block.
FFS whether in CA case to support PDCP duplicates on the same carrier with some restriction to prevent them from being transmitted on the same transport block. (Noting that we have already agreed that they can be sent on different carriers)

4:
PDCP duplication solution for CA requires only one MAC entity.

5
logical channel mapping restrictions need to be introduced to handle duplicates in within one MAC entity (CA).

However, because the target DU should buffer a copy of PDCP PDUs in advance which are transmitting via the source DU during handover procedure, the burden for buffering may be increased. Also, depending on the received Lost PDCP PDU indicator or the received PDCP status report, there may be the PDCP PDUs buffered unnecessarily in the target DU.
Observation 2: In Solution 1, the target DU may have the burden for buffering PDCP PDUs to be transmitted to the UE and the PDCP PDUs buffered needlessly.

In Solution 2, the target DU could derive the SN of the lost PDCP PDUs based on the PDCP status report. Due to this action of the target DU, the fronthaul delay by signalling between the target DU and CU could be reduced. But, like Solution 1, this still has the problem related to buffering the PDCP PDUs to be sent to the UE. A bigger problem is that, in order to be able to derive the SN of the lost PDCP PDUs, the target DU may have the PDCP layer or at least can understand the PDCP control PDU format of PDCP status report.
Observation 3: For Solution 2, in order to be able to derive the SN of the lost PDCP PDUs based on the PDCP status report, the target DU may have the PDCP layer or at least can understand the PDCP control PDU format of PDCP status report.
2.2 Solution based on bearer setup/release

For DU change case, in order to support fast retransmission of lost RLC PDUs, we consider the bearer setup/release procedure between the CU and DUs instead of the handover procedure. Also, unlike previous solutions, before the DU changes is completed, the source DU may inform the CU of lost PDCP PDUs corresponding to lost RLC PDUs as shown in Figure 2 because it is aware that which RLC PDU is lost and knows the relation between the PDCP PDU and lost RLC PDU(s). That way, the CU does not need to wait the PDCP status report from the UE. Also, the target DU is unnecessary to buffer a copy of the PDCP PDUs in advance which are transmitting via the source DU like previous solutions.
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Figure 2. Proposed solution for retransmission of lost RLC PDUs
Observation 4: The proposed solution supports fast retransmission of lost RLC PDUs based on bearer setup/release procedure without using the PDCP status report and buffering a copy of the PDCP PDUs in advance in the target DU.
Based on observation 1 to 4, the following is proposed:
Proposal: The source DU should notify the CU of information on lost PDCP PDUs.

3. Conclusion
In this contribution, we focused on how to support the fast retransmission of lost RLC PDUs for Option 2 and provided our view on it. The following proposal is kindly suggested to RAN3:
Proposal: The source DU should notify the CU of information on lost PDCP PDUs.
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