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1   Introduction
In the RAN2 #97bis meeting, RAN2 has the following agreement:

Agreements

1.
For intra NR mobility, when “Lossless HO”, that is lossless, in sequence without duplication to upper layers, can be accomplished by the target using the same DRB configuration and QoS flow to DRB mapping as the source. 

FFS Whether anything more is needed in Rel-15 to support flow remapping at handover. Will be concluded after flow remapping not at handover is concluded.

In the last RAN2#102 meeting, RAN2 has the agreement as follows:

· R2 assumes that lossless handover could be supported for RLC AM DRBs for DRBs that are kept during the handover, with or without QoS flow remapping. 

In this contribution, we intend to further the QoS flow remapping during the handover, and provide a TP to Stage 2 TS.
2   Discussion

Currently, the U-Plane handling for DL is captured in38.300 to ensure the lossless handover [1]. 

-
The target gNB retransmits and prioritizes all downlink data forwarded by the source gNB (i.e. the target gNB should first send all forwarded PDCP SDUs with PDCP SNs, then all forwarded downlink SDAP SDUs before sending new data from 5GC), excluding PDCP SDUs for which the reception was acknowledged through PDCP SN based reporting by the UE. The target gNB sends PDCP SDUs applying a QoS flow to DRB mapping the same as the mapping in the source gNB 
-
The UE retransmits in the target gNB all uplink PDCP SDUs starting from the oldest PDCP SDU that has not been acknowledged at RLC in the source, excluding PDCP SDUs for which the reception was acknowledged through PDCP SN based reporting by the target. The UE applies the same QoS flow to DRB mapping as it does in the source gNB.

So it is pretty clear that the DL forwarded PDCP SDUs reuse the same QoS flow to DRB mapping as the one in the source gNB. But it remains open on the QoS flow mapping for fresh data from the 5GC (i.e. whether to reuse to the old mapping or apply new mapping). 

Under the condition that the lossless handover is ensured, the new QoS flow to DRB mapping is possible at the target gNB based on the its own decisions, e.g., scheduling policy, resource load conditions etc. When the target gNB decides to change the QoS flow mapping of these DRBs during the handover, it can send the fresh data from the 5GC over the new DRBs. 
In order to ensure the QoS flow in order delivery, as agreed in the intra-cell QoS flow remapping, it could be left up to gNB’s implementation. That is, the target gNB will not send the fresh data from the 5GC before the forwarded PDCP SDUs are received successfully by the UE. 
The same applies for UL. When the target gNB decides to implement the new QoS flow to DRB mapping, it would notify the UE the updated mapping via the source gNB. Then the UE will retransmit in the target gNB all uplink PDCP SDUs that has not been acknowledged at RLC in the source in the old DRBs, excluding PDCP SDUs for which the reception was acknowledged through PDCP SN based reporting by the target. Afterwards  it will map the fresh SDAP SDUs according to the new QoS flow to DRB mapping. In order to ensure the in order delivery, the UE will generate one end marker control SDAP PDU over the old DRB. 
Based on the above analysis, the following proposal is made. 

Proposal 1: The QoS flow remapping is supported during the handover. 

· For DL, the target gNB sends the DL fresh QoS flow data from NG according to the new QoS flow to DRB mapping, and ensures in order delivery via implementation;

· For UL, the UE sends fresh QoS flow data according to the new QoS flow to DRB mapping, and the SDAP control PDU over the old DRB. 
3   Conclusion
Based on the discussions in this paper, the following proposal is made. 
Proposal 1: The QoS flow remapping is supported during the handover . 

· For DL, the target gNB sends the DL fresh data from NG according to the new QoS flow to DRB mapping, and ensures in order delivery via implementation;

· For UL, the UE sends fresh data according to the new QoS flow to DRB mapping, and the SDAP control PDU over the old DRB. 

The TP to 38.300 is provided in Section 5.
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9.2.3.2.2
U-Plane Handling 

For RLC-AM bearers:

-
For in-sequence delivery and duplication avoidance, PDCP SN is maintained on a per DRB basis and the source gNB informs the target gNB about the next DL PDCP SN to allocate to a packet which does not have a PDCP sequence number yet (either from source gNB or from the UPF).

-
For security synchronisation, HFN is also maintained and the source gNB provides to the target one reference HFN for the UL and one for the DL i.e. HFN and corresponding SN.

-
In both the UE and the target gNB, a window-based mechanism is used for duplication detection and reordering.

-
The occurrence of duplicates over the air interface in the target gNB is minimised by means of PDCP SN based reporting at the target gNB by the UE. In uplink, the reporting is optionally configured on a per DRB basis by the gNB and the UE should first start by transmitting those reports when granted resources are in the target gNB. In downlink, the gNB is free to decide when and for which bearers a report is sent and the UE does not wait for the report to resume uplink transmission.

-
The target gNB retransmits and prioritizes all downlink data forwarded by the source gNB (i.e. the target gNB should first send all forwarded PDCP SDUs with PDCP SNs, then all forwarded downlink SDAP SDUs before sending new data from 5GC), excluding PDCP SDUs for which the reception was acknowledged through PDCP SN based reporting by the UE. The target gNB sends the forwarded PDCP SDUs applying a QoS flow to DRB mapping the same as the mapping in the source gNB. The target gNB may send the new data from the 5GC applying the new QoS flow to DRB mapping if the target gNB changes the QoS flow to DRB mapping. Otherwise it sends the new data applying a QoS flow to DRB mapping the same as the mapping in the source gNB.
-
The UE retransmits in the target gNB all uplink PDCP SDUs starting from the oldest PDCP SDU that has not been acknowledged at RLC in the source, excluding PDCP SDUs for which the reception was acknowledged through PDCP SN based reporting by the target. The UE sends the new data applying the new QoS flow to DRB mapping if the target gNB changes the mapping, otherwise the same DRB mapping the same as it does in the source gNB.
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