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1. Introduction & Background

At RAN2#adhoc RAN2 agreed that:

Agreements

The DRB level offloading (i.e. offloading all QoS flows of a DRB) is supported between the MN and SN. 

The lossless handover user plane procedure could be reused for DRB level offloading, if mapping is maintained in the target node.

FFS: If the case where mapping is not maintained can support lossless handover
Further, at RAN2#99 Qos flow level offloading between the MN and SN has been discussed and RAN2 agreed that QoS flow level offloading is supported between MN and SN as follows:

Agreements:

1: SN can request to move a QoS flow(s) from SN to MN. MN can accept or drop the moved flow (but cannot reject the move)

2: QoS flow level offloading between the MN and SN is supported in NR.

But, whether this QoS flow offloading is supported with lossless handover is still FFS.

This contribution will further discuss these remaining issues on QoS-flow/DRB offloading and conclude with proposals on how RAN2 should progress.
2. Discussion
At RAN a QoS flow is mapped to a DRB, so if this QoS flow is offloaded to the SN node, the QoS needs to be carried by an SN node DRB that may be different from the original MN node DRB. To guarantee lossless HO (in sequence delivery without duplication to upper layers), the source node should at least inform the target node about the flowing two information: the QoS-flows and the mapping between QoS-flows and DRBs. The target node may then use the QoS-flow to DRBs mapping suggested by the source node. In LTE RAN applies one-to-one DRB mapping relationship with an end to end EPS-bearer, but in NR RAN decides by itself what kind of DRBs are established and how to map QoS flows to DRBs. Therefore, the target node has two options: (a) QoS HO with QoS flow to DRB mapping changed or (b) QoS HO with QoS flow to DRB mapping maintained.

Observation 1: In NR QoS offloading can be performed either with QoS flow to DRB mapping maintained or not.
2.1. QoS flow to DRB mapping changed
As QoS flow to DRB mapping in not maintained, the DRB configuration at source and target may also not be the same. For QoS flow HO, the target establish a new QoS to DRB mapping. As the target mapping is different form source, the mapping of packets that have been assigned a SN by the source cannot follow the mapping rule at target side. Also, packets which did not received a SN on source side are mapped per targets mapping policy which is different from source. This may result in non-preserving of PDCP status, therefore in sequence packets delivery may not guaranteed.

Observation 1: When QoS to DRB mapping is not maintained lossless HO QoS may not be guaranteed.
Proposal 1: In case QoS to DRB mapping is not maintained, lossless HO is not supported for QoS flow level offloading.
DRB level offloading is an offloading of more than one QoS flow. Not maintaining QoS to DRB mapping during DRB HO means that QoS to DRB mapping rule, for every QoS flow, is different from target to source. Further, during the DRB HO, different QoS to DRB mapping rule may be applied to every single QoS flow and each QoS may also be attributed to different DRBs at the target node. As discussed and observed above, when QoS to DRB mapping is not maintained lossless HO QoS may not be guaranteed. In case QoS flow to DRB mapping is not maintained, guaranteeing lossless HO of DRB offloading may require developing of very complex HO mechanism. Additionally, as discussed in [1], lossless HO for QoS flow may not be necessary for QoS flow that does not require in sequence delivery. Therefore,
Proposal 2: In case QoS to DRB mapping is not maintained, lossless HO is not supported for DRB level offloading.
3. Conclusion

This contribution discusses HO for Qos flow offloading and concludes with the following observations and proposals:
Observation 1: When QoS to DRB mapping is not maintained lossless HO QoS may not be guaranteed.
Proposal 1: In case QoS to DRB mapping is not maintained, lossless HO is not supported for QoS flow level offloading.
Proposal 2: In case QoS to DRB mapping is not maintained, lossless HO is not supported for DRB level offloading.
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