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Introduction

At the RAN#80 meeting in June 2018, a new Rel-16 WI was approved [1] with the purpose to further enhance LTE mobility by reducing handover interruption time and improve mobility robustness. 

RAN2 started the work on this topic 2 meetings ago and reached the following agreements, relevant to RAN3:
Agreements

1
The UE ability to simultaneously receive and transmit to/from the source and target cells is to be considered in the study on NR mobility enhancements. 

2
We prioritize on intra-NR handovers in this WID. 

Agreement

1 The solutions to be introduced for handover interruption time reduction will only address cases where UE is able to receive simultaneously from source and target cells (both within FR1). (This is based on the assumption that RAN1/4 indicate that simultaneous rx is available in the majority of FR1 deployment scenarios).

2
We will identify the key aspects of the solutions that are common and that are different. The aspects that are different can then be considered in the decision process.

In this contribution we discuss data forwarding principles for the Make-Before-Break (non-DC) solution in NR
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Discussion

One of the agreements reached for the enhanced MBB solution currently discussed in LTE concerns PDCP SN assignment and forwarding of PDCP SDUs, including the assigned SN, to the target node.

Agreements


PDCP SN assignment (for DL) is done at source eNB. PDCP SDUs and the SN assigned to each SDU are then forwarded to target eNB. Details of how SN information is transferred is FFS.


Since NR has similar requirements for in-sequence delivery and duplication avoidance (PDCP SN is maintained on a per DRB basis for RLC-AM bearers), it seems reasonable to adopt the same agreement for NR, i.e. PDCP SN assignment for DL SDUs is done in the source gNB and then forwarded to the target gNB.

Proposal 1: DL PDCP SDUs and the SN assigned to each SDU are forwarded to the target gNB
In LTE it is still discussed how to transfer PDCP SN information to the target node and when to start DL data forwarding from the source node to the target node. Two alternatives are currently discussed, early start of data forwarding and late start of data forwarding.

Early start of data forwarding refers to legacy behavior, i.e. data forwarding is started at sending of the Handover Command to the UE. When late start of data forwarding is applied, data forwarding is triggered at a later stage in the handover execution phase, e.g. when the UE performs random-access in the target cell.

Starting data forwarding late in the handover execution phase, e.g. when the UE performs random-access in the target cell, benefits from the fact that a smaller amount of DL PDCP duplications will be sent and buffered in the target gNB compared to an early start of data forwarding. On the other hand, if late start of data forwarding is based on some trigger sent from the target gNB (e.g. when the UE performs random-access), there will be a delay before the DL user data is received in the target gNB due to the Xn round-trip latency.

Observation 1: A late start of data forwarding implies less DL PDCP duplications sent to the target node. On the other hand, a late start of data forwarding need to take the Xn transmission latency into account

With early start of data forwarding the target node can always start DL transmission immediately when the UE has completed the handover to the target cell. A drawback with this method is that the number of DL PDCP duplications buffered in the target node will increase and sending of duplicated packets on the radio interface will have a bad impact to user experience, thus should be avoided. However, we think this can be resolved with for example DL PDCP duplication check in the target gNB.

Observation 2: With an early start of data forwarding the target node can always start DL transmission immediately when the UE has completed the handover to the target cell

Given the above we think that an early start of data forwarding is more reliable compared to a late start of data forwarding. The gain from a late start of data forwarding (less DL PDCP duplications sent and buffered in the target gNB) is overshadowed by the Xn latency and the obvious risk of an interruption in the DL data stream to the UE.

Proposal 2: Agree on early start of data forwarding when MBB is configured. Early start of data forwarding is equivalent to the legacy definition of data forwarding initiation
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Conclusion

In this contribution the Make-Before-Break solution for NR has been described, and the following observations and proposals for data forwarding have been discussed:
Proposal 1: DL PDCP SDUs and the SN assigned to each SDU are forwarded to the target gNB
Observation 1: A late start of data forwarding implies less DL PDCP duplications sent to the target node. On the other hand, a late start of data forwarding need to take the Xn transmission latency into account
Observation 2: With an early start of data forwarding the target node can always start DL transmission immediately when the UE has completed the handover to the target cell
Proposal 2: Agree on early start of data forwarding when MBB is configured. Early start of data forwarding is equivalent to the legacy definition of data forwarding initiation
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