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Introduction
[bookmark: _Ref178064866]In NR, RAN2 agreed as below:
	Agreements in RAN2#97bis:
1	NR RLC supports three transmission modes, i.e., AM, UM and TM.
2	Split bearers support RLC UM mode besides RLC AM mode.



In NR, PDCP supports the split bearer with UM DRB. However, TS38.323 does not consider the PDCP data recovery for UM DRB. This contribution discusses whether the PDCP data recovery is required for UM DRBs.
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In LTE, PDCP data recovery is performed when the bearer type is changed (e.g., from MCG split bearer to MCG bearer). This is because, when the bearer type is changed from split to non-split bearer, one of the RLC entity is released, and the released RLC entity may have RLC SDUs stored in the RLC buffer. The PDCP data recovery procedure preventing packet loss of those RLC SDUs by retransmitting them via still existing RLC entity. However, UM DRB is not configured for split bearer, and thus the PDCP data recovery is not defined for UM DRB.
In NR, RAN2 agreed that UM DRB is also configured for split bearers. However, RAN2 has not discussed whether the PDCP data recovery should be also defined for UM DRB. Our view on this issue is provided below.
UM DRB is usually configured with the real-time application (e.g., VoIP, video streaming). Thus, it may not be useful to retransmit the PDCP PDUs as the retransmitted PDCP PDUs may be discarded in the receiver side due to delay requirement. In addition, the application using UM DRB is typically error-tolerant, and loss of some packets does not have big impacts on overall QoS.
Therefore, we think the PDCP data recovery procedure is not essential for UM DRBs, and propose not to define the PDCP data recovery procedure for UM DRBs. Without the PDCP data recovery procedure, the PDCP entity of UM DRB considers that the PDCP PDUs submitted to the UM RLC entity are successfully transmitted.
Proposal 1   	PDCP data recovery procedure is not defined for UM DRBs.

However, if companies think that PDCP data recovery procedure is also needed for UM DRBs, RAN2 has to discuss based on which information the PDCP entity retransmits the PDCP PDUs. There may be three options:
Option 1) Retransmit PDCP PDUs based on PDCP status report
Option 2) Retransmit PDCP PDUs based on RLC indication
Option 3) Retransmit PDCP PDUs based on HARQ feedback
Our analysis for three options are shown below:

Option 1) Retransmit PDCP PDUs based on PDCP status report
So far, the PDCP status report is not defined for UM DRBs. However, it may be easy to use the PDCP status report for UM DRBs as the PDU format already allows PDCP Control PDU for UM DRBs. From the PDCP protocol point of view, there is no implication in using PDCP status report for UM DRBs.
However, relying on PDCP status report may take longer time than the delay requirement. Note that the PDCP status report is sent by the peer PDCP entity, and it requires at least one round-trip time. Even for AM DRBs, the PDCP data recovery does not rely on PDCP status report, but on AM RLC status report.

Option 2) Retransmit PDCP PDUs based on RLC indication
For AM DRBs, the AM RLC entity can identify the transmission status of each RLC SDU based on the RLC status report. The PDCP entity can retransmit the not successfully transmitted PDCP PDUs based on the RLC status report.
For UM DRBs, there is no RLC status report defined, and it cannot be used for PDCP data recovery. Thus, another method needs to be defined.
One simple method is that the released or re-established UM RLC entity considers the RLC SDUs submitted to lower layer as “successfully transmitted” and the RLC SDUs not submitted to lower layer as “not successfully transmitted”, and indicates this result to the PDCP entity. Then, based on the RLC indication, the PDCP entity retransmits the “not successfully transmitted” PDCP PDUs to another UM RLC entity.
This method is feasible but requires additional behaviour, i.e. indicating transmission status to the upper layer when the UM RLC entity is released or re-established.

Option 3) Retransmit PDCP PDUs based on HARQ feedback
This method is also feasible, but something needs to be considered.
In LTE, the RLC retransmission based on “local NACK” was discussed, but this mechanism was not adopted due to the lack of reliability of HARQ feedback. The same argument could apply to PDCP retransmission.
Even if the reliability of HARQ feedback is increased in NR, there are some implications. The HARQ feedback is provided per MAC PDU, and one MAC PDU is composed of multiple RLC PDUs. To identify the transmission status of each PDCP PDU, the UE has to keep track of the mapping between PDCP PDU and MAC PDU, which is quite complex for UE implementation.

Considering pros and cons of each option, we think option 2 is the simplest one. Thus, if RAN2 wants to support PDCP data recovery for UM DRBs, we propose to perform PDCP data recovery procedure based on UM RLC entity indication.
Proposal 2   	If RAN2 supports PDCP data recovery for UM DRBs, the UM RLC entity provides transmission status indication, and the PDCP entity performs PDCP data recovery procedure based on the UM RLC entity indication.
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On the need for PDCP data recovery procedure for UM DRBs, we have following proposals:
Proposal 1   	PDCP data recovery procedure is not defined for UM DRBs.
Proposal 2   	If RAN2 supports PDCP data recovery for UM DRBs, the UM RLC entity provides transmission status indication, and the PDCP entity performs PDCP data recovery procedure based on the UM RLC entity indication.


