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1 Introduction

From RAN2 NR Adhoc#2 meeting, it is agreed that
Agreements:

1
Include PDCP config also in NR RRC PDU from the SN 

2: 
Assume DRBid is used for the linking between PDCP config and lower layer comfiguration.

Working assumption: For MCG bearer, either LTE or NR PDCP can be used, configurable by the network. 

FFS points:

1) which PDCP to use for MCG SRB at connection setup.

2) What mechanism is used (if needed) to indicate to network UE support of NR PDCP during connection setup?

3) whether to use LTE PDCP or NR PDCP for split SRBs

4) Whether to support a mechanism to reconfigure from LTE PDCP to NR PDCP without HO.  If so, what would the mechanism look like?

5) discuss further in stage 3 whether to refer to NR RRC for NR PDCP configuration by eNB.
In [1], we present the view on the necessity of PDCP version change for stage-2. In this contribution, we discuss the stage-3 details on how to implement the PDCP version change.
2 Discussion
For DRB, LTE PDCP is appealing when SN length is configured as 7-bit to support voice traffic, yet NR PDCP only supports 12-bit and 18-bit options. 

Observation 1 PDCP version change (between LTE PDCP and NR PDCP) involves PDCP SN length change.

As agreed in RAN2 NR Adhoc#2

=>
As a baseline, lossless SN re-configuration is not supported for RLC AM

Therefore, when PDCP version change is implemented as MN / SN change procedure, a full configuration is needed, i.e., all on-going bearers have to be torn down (released first and then established), for both MCG and SCG. It would be beneficial if PDCP version change of one bearer cause no impact to the other on-going bearer(s).

Observation 2 PDCP version change implemented by handover procedure requires full configuration. 

In order to avoid the impact to other bearers, i.e., possible packet loss due to PDCP version reconfiguration of another bearer, the key point is to avoid the impact to the convergence layer, i.e., MAC layer. MAC re-set is only needed for mobility procedure, i.e., MN/SN change. RLC layer can be kept as well when there is no mobility procedure.
Proposal 1 No MAC re-set for PDCP version change without MN/SN change.

Proposal 2 No RLC re-establishment for PDCP version change without MN/SN change. 

For PDCP layer, the key task is how for receiving entity to tell the different PDCP data / control PDU format between LTE version and NR version. Based on that, different version of ROHC / ciphering / integrity protection (if any) can be differentiated as well. Thus, an end-marker solution would be preferred, i.e., an end-marker could be sent by transmitting PDCP entity to receiving PDCP entity upon PDCP version change, before delivery of any PDCP PDU of reconfigured version. This is recommended also because this solution has been discussed well in LTE for LWA bearer already.
If using the end-marker solution, considering that the receiving PDCP entity may by receiving the end-marker to re-establish the PDCP entities, the end-marker based solution needs to be embodied

· In LTE specification (TS 36.323) for change from LTE PDCP to NR PDCP; 
· In NR specification (TS 38.323) for change from NR PDCP to LTE PDCP (if it is needed);
Proposal 3 PDCP version change from LTE PDCP to NR PDCP is implemented by using end-marker defined in TS 36.323.
Proposal 4 PDCP version change from NR PDCP to LTE PDCP is implemented by using end-marker defined in TS 38.323.

Since different PDCP PDU formats are used by LTE and NR system, the following error cases should be avoided (considering PDCP version change from LTE to NR)

· Error-1: LTE PDCP PDU arrived at receiving PDCP entity after end-marker, which is processed using NR PDCP PDU format by mistake;

· Error-2: NR PDCP PDU arrived at receiving entity before end-marker, which is processed using LTE PDCP PDU format by mistake;
Considering LTE PDCP PDU would be only needed by non-split bearer at LTE side of MR-DC scenario, in-sequence delivery of LTE RLC layer can be used to avoid error-1, by submitting both end-marker and LTE PDCP PDU to LTE RLC only. For error-2, the key point is if NR PDCP PDU is submitted to NR RLC, it may arrive at receiving PDCP entity earlier than end-marker (or later than end-marker if considering PDCP version change from NR to LTE). This can be solved by enforcing 

· At transmitting PDCP entity, always submit LTE PDCP PDU and end-marker to LTE RLC (never to NR RLC);

· At receiving PDCP entity, PDCP PDU from NR RLC can thus be always processed as NR PDCP PDU without ambiguity;
In this way, for PDCP version change from LTE to NR, even if any NR PDCP PDU arrive at receiving entity before end-marker, it would not be seen as LTE PDCP PDU and processed in a wrong way.

Proposal 5 Always submit LTE PDCP data PDU and end-marker (either as LTE PDCP control PDU or NR PDCP control PDU) to LTE RLC.
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
PDCP version change (between LTE PDCP and NR PDCP) involves PDCP SN length change.
Observation 2
PDCP version change implemented by handover procedure requires full configuration.


Based on the observations, we propose:
Proposal 1
No MAC re-set for PDCP version change without MN/SN change.
Proposal 2
No RLC re-establishment for PDCP version change without MN/SN change.
Proposal 3
PDCP version change from LTE PDCP to NR PDCP is implemented by using end-marker defined in TS 36.323.
Proposal 4
PDCP version change from NR PDCP to LTE PDCP is implemented by using end-marker defined in TS 38.323.
Proposal 5
Always submit LTE PDCP data PDU and end-marker (either as LTE PDCP control PDU or NR PDCP control PDU) to LTE RLC.
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