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1 Introduction

In RAN2#99 Berlin, the following agreement was made for SRBs’ PDCP version change [1]:
5:
The PDCP version change (release of old PDCP and establish of new PDCP) of SRBs can be supported via:


i/  handover procedure (reconfiguration with mobility); and 


ii/ reconfiguration without mobilityControlInfo (when network implementation is sure there is no UL data in buffer). No user plane actions beyond release and establish of PDCP are to be specified for this case.

However, RAN2 hasn’t yet concluded how to handle the PDCP version change for DRBs.
In this contribution, we discuss the potential solutions and provide proposals.
2 Discussion
Firstly, we discuss the use-cases for the PDCP version change.

NR PDCP would be configured for DRB for the following cases:
1. The DRB’s bearer type is configured to the split bearer; or

2. The DRB’s bearer type will be changed from MCG bearer to the split bearer in the future so that data loss/service disruption due to PDCP version change can be avoided.

On the other hand, LTE PDCP would be preferred for the DRB to avoid any negative impact for the existing services such as VoLTE (see [2] for more details) and to re-use the existing DRB setup implementation at the eNB. For the latter case, the DRB would be reconfigured from LTE PDCP to NR PDCP if split bearer is configured for the DRB and it looks ideal to perform the PDCP version change with lossless operation.
However, we don’t see any strong use-case, which requires PDCP version change from NR to LTE apart from the EN-DC capable eNB to the legacy eNB mobility case and for that mobility, the legacy eNB doesn’t understand NR PDCP configuration and so full config would be always applied and so there seems no use-case for lossless NR to LTE PDCP version change. Therefore, we focus on LTE to NR PDCP version change scenario in this contribution after this point.
Observation 1: There seems no use case for lossless NR to LTE PDCP version change.
Secondly, we discuss the SN size change operation.
If the PDCP SN is changed from short to long, then the new PDCP entity has a bigger window and so the new window can accommodate all the PDCP PDUs buffered in the old window and so it’s easier to support the lossless operation. The same applies for the case that PDCP SN is unchanged upon the reconfiguration.
On the other hand, if the PDCP SN changed from long to short, then the new PDCP entity has a smaller window and so it’s not straight forward to support the lossless operation. In practice, for long to short SN reconfiguration, it’s impossible to support the lossless operation without LTE PDCP spec change.

Observation 2: For lossless LTE to NR PDCP version change, the SN length should stay the same or be reconfigured to longer SN.

Proposal 1: Only same SN length or short to long SN reconfigurations is allowed for lossless LTE to NR PDCP version change.
If the SN size change allows the lossless operation, then all PDCP has to do is maintaining the PDCP SN status at the old and the new PDCPs and sending the PDCP status PDU from the receiving PDCP so that the transmitter PDCP can re-transmit the missing PDCP PDUs. 

Proposal 2: The PDCP SN status is maintained in LTE to NR PDCP version change for radio bearers using RLC AM.

Proposal 3: For radio bearers using RLC AM, PDCP status report is sent upon LTE to NR version change for the support of lossless operation. 
3 Summary
In this contribution, we propose:
Observation 1: There seems no use case for lossless NR to LTE PDCP version change.

Observation 2: For LTE to NR version change, the SN length should stay the same or be reconfigured to longer SN.

Proposal 1: Only same SN length or short to long SN reconfigurations is allowed for lossless LTE to NR PDCP version change.

Proposal 2: The PDCP SN status is maintained in LTE to NR PDCP version change for radio bearers using RLC AM.

Proposal 3: For radio bearers using RLC AM, PDCP status report is sent upon LTE to NR version change for the support of lossless operation. 
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