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Discussion
1. Introduction
In the last meeting, although many discussions on which option should be selected as higher layer split option, we do not arrive at a conclusion. Moreover, during the discussion, an enhancement for the fast-centralized retransmission of lost RLC PDUs in Option 2-1 was identified. In this contribution, we focus on detailed enhancement for retransmission of lost RLC PDUs in Option 2-1 and provide our view on it.

2. Discussion
In the last meeting, for Option 2-1 among higher layer split options, fast-centralized retransmission of lost RLC PDUs was identified as below [1].
	11.1.2.2
Option 2 (PDCP/RLC split)
Option 2 may be a base on an X2-like design due to similarity on U-plane but some functionality may be different e.g. C-plane since some new procedures may be needed.
Option 2-1 Split U-plane only (3C like split)
Description:  In this split option, RRC, PDCP are in the central unit. RLC, MAC, physical layer and RF are in the distributed unit.  
Benefits and Justification: 
…
NOTE 2:
An enhancement for the fast-centralized retransmission of lost RLC PDUs in this option was identified, but the solution details were not discussed in this study.
…


For Option 2-1, this issue may occur during the change of DUs within the same CU by the UE’s mobility. It is assumed that two adjacent DUs are the source DU and target DU respectively. When the UE moves to the target DU, if the RLC PDU is lost, this lost RLC PDU may need to be transmitted from the target DU because of disconnection to the source DU. In this case, the target DU should know which RLC PDU is lost in the source DU. However, the interface between DUs is not considered currently. So, in order to recognize this situation, the target DU should receive help from the CU. Detailed possible solution is illustrated in Figure 1.
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Figure 1. Retransmission of lost RLC PDUs in Option 2-1 during DU change
In order to indicate that the RLC PDU sent to the UE is lost to the CU, first of all, the source DU should know when the UE changes its serving DU. It is because the source DU should inform the CU that the RLC PDU is lost during DU change by the UE. So, like Step 3 in Figure 1, the signalling from the CU to the source DU is necessary to indicate to the CU that the RLC PDU is lost. After Step 3, if lost RLC PDU occurs, the source DU transmits to the CU the report to indicate that like Step 5. On receiving the report from the source DU, the CU is aware that the transmitted RLC PDU in source DU is lost. It prepares the PDCP PDU related to lost RLC PDU. Knowing that the UE connects to the target DU, the CU sends the prepared PDCP PDU to the target DU. Based on the received PDCP PDU, the target DU sends the RLC PDUs including lost RLC PDU to the UE. In order for the target DU to retransmit the RLC PDU lost in source DU, the following operations are needed as below:
· Signalling from the CU to the source DU to request the report for the case the RLC PDU is lost
· Signalling from the source DU to the CU to report that the RLC PDU is lost

· Transmission of PDCP PDU related to lost RLC PDU from the CU to the target DU

Transmission of PDCP PDU related to lost RLC PDU may cause redundant RLC PDU(s) in the target DU since transmitted PDCP PDU may include RLC PDU(s) no relevance to lost RLC PDU. As a result, under this process, lost RLC PDUs are retransmitted slowly to the UE whenever DU change happens and the RLC PDUs are lost.
Observation 1: Option 2-1 is not easy to support fast-centralized retransmission of lost RLC PDUs during the DU change of the UE.

In Option 3-1, above signalling between the CU and source DU, and transmission of PDCP PDU from the CU are unnecessary because the RLC layer is located in the CU. Since the CU knows the DU change of the UE, signalling to the source DU is not needed. Also, during the DU change of the UE, the RLC layer in the CU can be aware that the RLC PDU is lost in the source DU. So, when to recognize that the UE is connected to the target DU, the CU can transmit the lost RLC PDU to the target DU directly. As a result, Option 3-1 can support fast-centralized retransmission of lost RLC PDUs during the DU change of the UE.
Observation 2: Option 3-1 can support fast-centralized retransmission of lost RLC PDUs during the DU change of the UE.
Based on above observations and benefits denoted in [1], the following is proposed:
Proposal: Option 3-1 should be selected as higher layer split option.
3. Conclusion
In this contribution, we focused on detailed enhancement for retransmission of lost RLC PDUs in Option 2-1 and provided our view on it. The following proposal is kindly suggested to RAN3:
Proposal: Option 3-1 should be selected as higher layer split option.
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