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1
Introduction

During RAN3#111-e, lossless intra-system HO with CP-UP split at the target node has been discussed and the following has been agreed:
At intra-system HO, in case of per-DRB data forwarding, CU-UP should be aware of old mapping for data forwarding and new mapping for fresh data
But no conclusion was reached on the need to have an E1AP correction to support this agreement.

This contribution continues this discussion and proposes a way forward.
2
Discussion

During the email discussion summarized in [1], several solutions allowing lossless intra-System HO in case of CP-UP split at the target node were discussed:
· Solution 1:  Both the old QoS flow to DRB mapping and new mapping are provided to the target CU-UP at bearer context setup. The CU-UP utilizes the old mapping until it determines that data forwarding has completed. At that point, the CU-UP switches to the new DRB configuration and transmits data utilizing the new mapping.

· Solution 1bis:  Both the old QoS flow to DRB mapping and new mapping are provided to the target CU-UP at bearer context setup. The CU-UP utilizes new DRB configuration to first transmit the forwarded data from source side and then transmit the new data from CN.

· Solution 2:  The old QoS flow mapping would be set at the target CU-UP, and then have CU-CP determine whether and when a change to the new QoS flow to DRB mapping would be appropriate to be carried out. This could take place implicitly (e.g., CU-CP estimates the required time for data forwarding to complete), or explicitly (CU-UP indicates to the CU-CP when data forwarding has completed).

· Solution 2.1: Add “explicit data forwarding completion indication” to the E1AP BEARER CONTEXT MODIFICATION REQUIRED message

· Solution 2.2: No stage 3 change

· Solution 2.3: Add a new Class 2 procedure to explicitly indicate to CU-CP that data forwarding has completed.

First of all, looking at the remapping scenarios discussed during RAN3#111-e and described in [1], one remark is that some of these scenarios are ruled out in current stage-2. Old and new configuration have to be compatible, as described in TS 38.300:
Lossless delivery when a QoS flow is mapped to a different DRB at handover, requires the old DRB to be configured in the target cell

Observation 1: Not all the remapping scenarios are allowed for lossless intra-system HO

Then looking at the possible solutions, it can be seen that the solution 2.2 has no impact on specifications, and should therefore be agreed if it permits lossless HO for the scenarios allowed in stage-2.

Let’s discuss how and if this can be achieved. It is true that CU-UP needs to know about old (source) mapping for forwarded data, and new (target) mapping for data received from the CN after path switch. This can be done with:
· Bearer Context Setup Request for the old configuration

· Bearer Context Modification Request for the new configuration

Because the CU-CP is not aware of the exact moment (but can still have a rough estimate) when the CU-UP finishes data forwarding and start sending new PDCP packets, the CU-CP can send the Bearer Context Modification Request just after receiving the Bearer Context Setup Response. And the CU-UP can implicitly understand that forwarded packets mapping cannot change (because this is the mapping from the source and the source cannot update it in the course of the HO). It will therefore update the mapping only for new data, which are not sent to the UE before the CU-UP receives the end-marker.
In conclusion, a good implementation of existing procedures allows lossless HO without specification impact.
Observation 2: Solution 2.2 allows lossless HO without specification impact

Proposal 1: Agree solution 2.2
3
Conclusion
Lossless intra-system HO with CP-UP split at the target node has been discussed and the following observations and proposals have been made:
Observation 1: Not all the remapping scenarios are allowed for lossless intra-system HO
Observation 2: Solution 2.2 allows lossless HO without specification impact

Proposal 1: Agree solution 2.2
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