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1
Introduction

There are still some open items for data forwarding at intra-NG-RAN DC, which are addressed in this paper.
2
Discussion

2.1
QoS flow to DRB remapping at target node
To start with, signalling schemes for data forwarding are dependent on the assumptions made for the mobility scenarios:
For HO, TS 38.300 states (section 9.2.3.1)
Data forwarding, in-sequence delivery and duplication avoidance at handover can be guaranteed when the target gNB uses the same DRB configuration and QoS flow to DRB mapping as the source gNB. 

This text reflects (partially) the discussion on whether re-mapping is allowed to happen in the course of mobility. We do not expect Rel-15 to come up with a solution for re-mapping at handover and we propose to acknowledge this from a RAN3 point of view.
Observation 1 Along current draft NG-RAN TSs, lossless intra 5G system HO (in-sequence delivery and duplication avoidance) would only work in case QoS flow to DRB mapping does not change at the target node.
One way forward would be to also acknowledge that data forwarding supporting in-sequence delivery and duplication avoidance for NG-RAN DC mobility scenarios would only be possible if DRBs and the respective QoS flow-to-DRB mapping is retained, regardless whether bearer type change occurs between MN terminated and SN terminated bearers, or where PDCP entities of DRBs at the source node are moved to a target MN / SN. But discussions are ongoing in RAN2.
Proposal 1 Solutions to support PDCP SDUs, in-sequence delivery and duplication avoidance in with QoS flow-to-DRB re-mapping occurs at the “target” NG-RAN node hosting PDCP depends on RAN2 discussions.
QoS flow offloading is a similar topic: 

Let us start with a description of the basic scenario: Assume that a single QoS flow is transferred from one SDAP entity to another, while the basic DRB configuration is kept, i.e. the QoS flow, before offloading is mapped to a source DRB, after offloading it is mapped to a target DRB, while the source DRB still exists.

The required solution depends on whether it is possible to utilise the source DRB for providing those PDUs to the UE for which PDCP SNs have been allocated already. If this is seen possible, then data forwarding from a network point of view, only requires forwarding of SDAP SDUs, which can be achieved by the PDU Session level data forwarding tunnel. The radio interface level mechanism would require a kind of “tolerance” for the transition period, i.e., although the UE might have already positively performed RRC Reconfiguration, it would still need to be able to receive QoS flow data according to the old mapping. If in-sequence delivery needs to be guaranteed for that QoS flow, all data packets would need to be held back from the new/target DRB’s processing until remaining packets are sent via the old/source DRB.
Such solutions are discussed in RAN2 currently and we should wait for the outcome.

Proposal 2 Solutions for support of loss-less handling of QoS flow offloading are dependent on radio interface functions and hence out of scope for RAN2. If loss-less handling of QoS flow offloading is not supported, all PDCP SDUs for which SNs have been allocated at the source side would be discarded.
2.2
Data forwarding principles for MR-DC with 5GC
We have achieved basic agreements at last meeting for Handover, see BL CR for 38.300 in R3-181583. This agreement contains provision of per-QoS flow forwarding proposal and QoS-flow to DRB mapping information with per DRB and per Session forwarding tunnels. Such approach can be also applied for MR-DC with 5GC: 

Whenever SDAP entities or termination points of QoS flows are relocated, a per QoS flow DL data forwarding suggestion is provided to the target node together with (if applicable) a DRB to QoS flow mapping information. The “target” node then provides forwarding address based on its decision and the possibility to perform lossless DRB offloading.
Proposal 3 Apply same principles for MR-DC with 5GC as agreed for HO.
2.3
DRB level Data Forwarding at MN initiated Release of SN terminated PDU

Current 37.340 describes SN initated Release for MR-DC with 5GC as follows:
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Figure 10.4.2-1: SN release procedure - MN initiated
Figure 10.4.2-1 shows an example signalling flow for the MN initiated SN Release procedure.

1.
The MN initiates the procedure by sending the SN Release Request message. If data forwarding is requested, the MN provides data forwarding addresses to the SN.
2.
The SN confirms SN Release by sending the SN Release Request Acknowledge message. If appropriate, the SN may reject SN Release, e.g., if the SN change procedure is triggered by the SN.

As can be seen, step 1 can only trigger the SN Release.

Only in step 2, the SN would be able to provide QoS Flow to DRB mapping and only then the MN is able to provide forwarding addresses. The same is true for MN initiated modification procedure, where the MN triggers the release of a complete PDU session.

One possibility would be to “re-use” the Data Forwarding Address Indication procedure, defined for UE Context Retrieval. No tabular definition for this message is yet defined, but it should be possible to utilise the message for both purposes.

Proposal 4 Introduce an additional step at MN initiated PDU Session release for the SN terminated PDU session part to provide forwarding addresses. The Data Forwarding Address Indication procedure, defined for UE Context retrieval can be made applicable for these DC scenarios.
3
Conclusion
We have discussed data forwarding in NG-RAN for ACTIVE mobility and observed the following:
Observation 1
Along current draft NG-RAN TSs, lossless intra 5G system HO (in-sequence delivery and duplication avoidance) would only work in case QoS flow to DRB mapping does not change at the target node.


We propose:
Proposal 1
Solutions to support PDCP SDUs, in-sequence delivery and duplication avoidance in with QoS flow-to-DRB re-mapping occurs at the “target” NG-RAN node hosting PDCP depends on RAN2 discussions.
Proposal 2
Solutions for support of loss-less handling of QoS flow offloading are dependent on radio interface functions and hence out of scope for RAN2. If loss-less handling of QoS flow offloading is not supported, all PDCP SDUs for which SNs have been allocated at the source side would be discarded.
Proposal 3
Apply same principles for MR-DC with 5GC as agreed for HO.
Proposal 4
Introduce an additional step at MN initiated PDU Session release for the SN terminated PDU session part to provide forwarding addresses. The Data Forwarding Address Indication procedure, defined for UE Context retrieval can be made applicable for these DC scenarios.


Further it is proposed to agree on the TP for 37.340 in R3-182744 and on the TP for XnAP in R3-18245.
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