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1 Introduction

If a UE is configured to use NR PDCP for MCG DRB(s) by an EN-DC supported eNB, and performs handover to a legacy eNB, PDCP version change will be necessary. Other direction of handover, i.e. handover from legacy eNB to EN-DC supported eNB, may also require PDCP version change.
In this document we propose to support PDCP version change by PDCP re-establishment, and lossless PDCP version change with handover for MCG DRBs.
2 Discussion

It has not been decided if full configuration is always required for PDCP version change. According to current version of TS 38.323 [1], NR PDCP re-establishment procedures for both UM DRB and AM DRB are almost the same with LTE PDCP. Only difference is receiving behaviour of UM re-ordering timer running case, but this will not affect to PDCP version change. We observe that if RLC and MAC versions are unchanged, PDCP version change by PDCP re-establishment will be possible for UM DRB, and will also be possible for AM DRB if SN can be kept.
Observation 1: If RLC and MAC versions are unchanged, PDCP version change by PDCP re-establishment is possible for UM DRB, and will also be possible for AM DRB as long as SN can be kept.
Proposal 1: PDCP version change by PDCP re-establishment for MCG DRB should be supported when handover between an EN-DC supported eNB and a legacy eNB.
There are some use cases data loss should be avoided by PDCP version change. For example, if data loss is occurred for IMS signalling, call setup will be failed.
PDCP version change in the bearer for IMS signalling (QCI=5) may occur from the following agreement at RAN2 NR ad-hoc 2:
Agreements

1:
At least for EN-DC, the MN can perform a blind addition of the SN and use the first RRC reconfiguration message following RRC connection establishement to carry the corresponding SCG configuration. (No additional functionality will be defined enable this)

This supercedes the previous agreement on this topic.
With the agreement above, all DRBs including a default DRB can be established as SCG bearers. In this case, NR PDCP will be configured for all DRBs including a default DRB. After these SCG bearers would be established, however, the default bearer has to be changed to MCG bearer if the UE supports VoLTE. For the UE supporting VoLTE, the default bearer is IMS signalling (QCI=5) bearer, and required to use LTE RLC as specified in GSMA IR.92 [2]. However, according to recent e-mail discussion ([99#18][NR] Bearer Type Change (Huawei)), PDCP version change without handover would be likely to be not supported. Hence NR PDCP is kept using for the MCG bearer as the default bearer. Therefore when the UE would perform handover to a legacy eNB, PDCP version change for the default bearer would be required.
Observation 2: There are some use cases data loss should be avoided by PDCP version change.
Lossless PDCP version change could be realised by implementation and service operator’s configuration, e.g. configuring the same SN size for both NR PDCP and LTE PDCP for specific services and keep the COUNT value at the PDCP version change.
Proposal 2: Lossless PDCP version change for MCG AM DRB should be supported when handover between an EN-DC supported eNB and a legacy eNB. How to support lossless PDCP version change should be left to implementation.
3 Conclusion 

We have the following observations and proposals.

Observation 1: If RLC and MAC versions are unchanged, PDCP version change by PDCP re-establishment is possible for UM DRB, and will also be possible for AM DRB as long as SN can be kept.
Proposal 1: PDCP version change by PDCP re-establishment for MCG DRB should be supported when handover between an EN-DC supported eNB and a legacy eNB.

Observation 2: There are some use cases data loss should be avoided by PDCP version change.
Proposal 2: Lossless PDCP version change for MCG AM DRB should be supported when handover between an EN-DC supported eNB and a legacy eNB. How to support lossless PDCP version change should be left to implementation.
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