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Introduction
In the DU and the CU (CU-UP and CU-CP) separated architecture network, QoS flows can be re-mapped to DRBs by exchanging the BEARER (for E1)/UE (for F1) CONTEXT MODIFICATION messages. 
1. When the DRB is not mapped to any QoS flows after re-mapping, the release timing of the corresponding DRB needs to be considered. 
2. To support the scenario in which handover occurs before QoS flow re-mapping is completed, the CU-CP needs to know whether the CU-UP has received SDAP end marker, which is not possible with current specification. 

Discussion
Release timing of the DRB
QoS flows can be re-mapped to the new DRB or other existing DRB when needed. When all QoS flows which were previously mapped to the old DRB are re-mapped to other DRBs, no QoS flow will be mapped to the old DRB. 
In the example below, the QoS flow with the identifier 1 (QFI 1) was originally mapped to the DRB 1 and the QFI 2 was mapped to the DRB 2. When the QFI 2 is re-mapped to the DRB 1, the DRB 2 has no QFI mapped with. 
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Observation 1. After QoS flow re-mapping, the DRB which is not mapped to any QoS flows may exist. 

The CU-CP will notify the new mapping information to the CU-UP and the DU, by transferring the BEARER CONTEXT MODIFICATION REQUEST and the UE CONTEXT MODIFICATION REQUEST message, respectively. 
The old DRB which is not mapped to any QoS flows anymore will be indicated to be released in the BEARER/UE CONTEXT MODIFICATION REQUEST message transferred from the CU-CP. 

Meanwhile, to support in-order packet delivery, the SDAP end marker packet corresponding to the re-mapped QoS flow will be transferred via the old DRB. 
In the same manner, through the old DRB which is not mapped with any QoS flows anymore, the SDAP end marker packets will be transferred. 

Observation 2. The old DRB, even if it is indicated to be released in the BEARER/UE CONTEXT MODIFICATION REQUEST message, should not be released immediately to receive the SDAP end marker packet. 

Then, in the case of QoS flow re-mapping, what action the CU-CP and the DU should take after receiving the message which indicates to release the old DRB?
The candidates to answer the question above are as follows.

Candidate 1. The CU-CP and the DU maintains the old DRB for some time, expecting the SDAP end marker packets to be transferred. 
Candidate 2. The new IE can be introduced to explicitly indicate of the SDAP end marker reception. The arrival of the SDAP end marker is informed explicitly. The CU-UP and the DU releases the old DRB after reception of the SDAP end marker.

Proposal 1. To minimize the impact on the specification, we propose the Candidate 1. In the case of QoS flow re-mapping, the CU-UP and the DU maintain the old DRB to be released for some time to wait the SDAP end marker packet by the implementation.  
 
Handover occurrence during the QoS flow re-mapping
When handover occurs before the completion of the QoS flow remapping, the source gNB proposes of the UL data forwarding to support in-order delivery of packets for the re-mapped QoS flow as in TS 38.300.
“The source NG-RAN node may also propose to establish uplink forwarding tunnels for some PDU sessions in order to transfer SDAP SDUs corresponding to QoS flows for which flow re-mapping happened before the handover and the SDAP end marker have not been received, and for which user data was received at the source NG-RAN node via the DRB to which the QoS flow was remapped. If accepted the target NG-RAN node shall provide the corresponding UP TNL information for data forwarding tunnels to be established between the source NG-RAN node and the target NG-RAN node.”
When the proposal for the data forwarding to the target gNB is accepted, the source gNB will transfer the Old QoS Flow List – UL End Marker expected, to the target gNB, which indicates that the source gNB has initiated QoS flow re-mapping and has not yet received SDAP end markers.  
More in detail, the source CU-CP proposes the UL data forwarding in the HANDOVER REQUEST message for the QoS flow which re-mapping has not yet finished. When the target CU-CP accepts the UL data forwarding proposal, the source CU-CP shall transfer SN STATUS TRANFER message which includes the Old QoS Flow List – UL End Marker expected IE and the PDCP UL SN information for the corresponding QoS flow. 
Therefore, in order to transfer the proposal of the UL data forwarding and the Old QoS Flow List, the CU-CP should know whether SDAP end marker for re-mapped QoS flow has been arrived at the CU-UP. However, there is no way for CU-CP to know whether the CU-UP have received SDAP end marker with current specification. 

Observation 3. With current specification, the CU-CP is not able to know whether the CU-UP has received SDAP end marker. 

Therefore, for which QoS flow the UL data forwarding proposed can be determined by the source CU-CP. E.g., the source CU-CP can propose for all re-mapped QoS flows, not knowing of SDAP end marker arrival. 

Proposal 2. The QoS flow to be proposed for the UL data forwarding may be decided by the source CU-CP. 

However, the source CU-CP should not still decide the Old QoS Flow List. This should definitely be notified from the source CU-UP. Therefore, it should be enhanced that the CU-UP provides the Old QoS Flow List to the CU-UP.
In order to compose SN STATUS TRANSFER message, the source CU-CP requests for the PDCP SN Status in the BEARER CONTEXT MODIFICATION REQUEST message, the source CU-UP transfers the PDCP SN Status Information in the BEARER CONTEXT MODIFICATION RESPONSE message. 
Therefore, when SDAP end marker reception information, i.e. Old QoS Flow List, is transferred with the PDCP SN Status Information in the BEARER CONTEXT MODIFICATION RESPONSE message, the CU-CP can know which SDAP end marker has been received by the source CU-UP after re-mapping initiated. 

Proposal 3.  In response to the PDCP SN status request from the source CU-CP, the source CU-UP may provide the Old QoS Flow List with the PDCP SN Status information in case of QoS flow re-mapping. 

Conclusion
Observation 1. After QoS flow re-mapping, the DRB which is not mapped to any QoS flows may exist.
Observation 2. The old DRB, even if it is indicated to be released in the BEARER/UE CONTEXT MODIFICATION REQUEST message, should not be released immediately to receive the SDAP end marker packet. 
Proposal 1. To minimize the impact on the specification, we propose the Candidate 1. In the case of QoS flow re-mapping, the CU-UP and the DU maintain the old DRB to be released for some time to wait the SDAP end marker packet by the implementation.  
Observation 3. With current specification, the CU-CP is not able to know whether the CU-UP has received SDAP end marker. 
Proposal 2. The QoS flow to be proposed for the UL data forwarding may be decided by the source CU-CP. 
Proposal 3.  In response to the PDCP SN status request from the source CU-CP, the source CU-UP may provide the Old QoS Flow List with the PDCP SN Status information in case of QoS flow re-mapping. 
Proposal 4. RAN3 agrees on the Rel-15 and Rel-16 CRs for TS 38.423, TS 36.463 and TS 38.473 in [1]-[6], and the Rel-15 and Rel-16 draft CRs for TS 38.300 in [7]-[8].
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