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1 Introduction
In the discussion at RAN2#97bis, it was confirmed that in Rel-15, NR will support handover without PDCP reset (“Type 2 handover”).  This paper discusses some of the details for this type of handover.
2 Discussion
2.1 RRC signalling support

Since the objective of the Type 2 handover is to support handover under the same controlling PDCP entity, it seems safe to assume that no PDCP configuration parameters would be needed.  However, lower layers could be reconfigured as usual.
Proposal 1: Use the same RRC procedure for type 2 handover as for type 1 handover.
Looking at the contents of RadioResourceConfigDedicated in LTE as a model, it seems that all the parameters that are not per-bearer, could conceivably be changed also in type 2 handover (e.g., the RLF timers and constants although they are still controlled by the same RRC entity, could be changed due to different radio conditions in the target cell).  All SRB parameters could change upon lower layer handover; so it seems that the only impact (based on the LTE message structure) is inside drb-ToAddModList, where the IE pdcp-Config should be made optional for the case of type 2 handover.
Proposal 2: Allow RRC connection reconfiguration without including PDCP configuration in the case of type 2 handover.

This should apply only in case of delta configurations, i.e. if fullConfig is set to TRUE, the PDCP configuration (along with everything else) is still needed.
From a protocol stack point of view, it seems that if the PDCP anchor point is unchanged, it should be also possible to avoid any SDAP configuration i.e. QoS remapping should not be needed.  However it seems possible also that there would be QoS remapping due to different conditions in the target cell, e.g. some flows may not be admitted resulting in a change of the mapping of flows to bearers.  This area may need further discussion, but as a baseline we propose to assume there would be no remapping.

Proposal 3: As a baseline, there is no QoS remapping in type 2 handover.

In a handover where remapping is needed, there are (at least) three possibilities for handling the situation:

· Reconfigure first to perform the remapping, then perform type 2 handover;

· Perform type 2 handover without the remapping, then immediately reconfigure in the target for the remapping;

· Perform type 1 handover, with PDCP re-establishment.
2.2 Lossless packet delivery

The baseline method for ensuring lossless delivery is simply to rely on the PDCP entity to retransmit.  However, this is not the most efficient way to schedule retransmissions, because it can result in retransmission of RLC PDUs that were already received and acknowledged by the UE.

E.g., consider the case that the source RLC entity has delivered all SDUs up through RLC SN 100, corresponding to all PDCP PDUs up through PDCP SN 1050, and the first segment only of RLC SN 101/PDCP SN 1051.  A second segment of RLC SN 101 is outstanding when the handover occurs and RLC is reset.  The result is that retransmission starts from the first segment of RLC SN 101, as shown in Figure 1.
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Figure 1: Retransmission of already received RLC PDU after handover
It is worth asking if this duplication can be avoided by some form of selective retransmission.  Several approaches could address the situation.

1. The UE provides an enhanced PDCP status report that includes the segment information (“I received segment 1 of PDCP SN 1051”) as well as the correspondence to RLC sequence numbers (“The first segment of PDCP SN 1051 was segment 1 of RLC SN 101”).  However, in addition to the complexity introduced by the extra status information, this approach cannot easily deal with the possibility that the RLC segment 1 was lost and segment 2 was received; it can only start from the first undelivered RLC PDU, and any subsequent already delivered PDUs will be retransmitted.

2. The source DU forwards undelivered RLC PDUs to the target DU for retransmission, along with the mapping between RLC SNs and PDCP SNs.  The PDCP entity will still deliver the undelivered PDU 1051 to the target DU, but the target can intelligently redeliver only the RLC PDUs that the source indicates were not delivered.  This approach requires the participation of RAN3 and effectively creates a DU-DU interface, which is a substantial impact; we do not consider it feasible.
3. A variation of option 2 above would deliver only the segment mapping and delivery report, not the actual user plane data, to the target DU.  It still requires the collusion of RAN3 to create a way for the DUs to communicate, perhaps routed via the CU.  While this approach might work, the impact seems out of proportion to the benefit.

Proposal 4: Retransmission of PDCP PDUs after type 2 handover follows the LTE baseline behaviour, i.e. rely on the PDCP entity to retransmit any undelivered or incomplete PDCP PDUs in the target.  It can be considered if fast retransmission schemes offer a worthwhile benefit over this baseline.
This document is accompanied by a text proposal in [1].
3 Conclusion

This document promulgated the following proposals:
Proposal 1: Use the same RRC procedure for type 2 handover as for type 1 handover.
Proposal 2: Allow RRC connection reconfiguration without including PDCP configuration in the case of type 2 handover.

Proposal 3: As a baseline, there is no QoS remapping in type 2 handover.
Proposal 4: Retransmission of PDCP PDUs after type 2 handover follows the LTE baseline behaviour, i.e. rely on the PDCP entity to retransmit any undelivered or incomplete PDCP PDUs in the target.  It can be considered if fast retransmission schemes offer a worthwhile benefit over this baseline.
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