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Discussion and decision
1 Introduction

Regarding the usage of NR PDCP for E-UTRA connected to 5GC, RAN2 agreed:

· DRBs: only NR PDCP is used;

· SRB 1: At initial RRC connection establishment SRB1 uses E-UTRA PDCP. After initial RRC connection establishment, SRB1 can be reconfigured by the network to use NR PDCP;
It is still open on:

· Issue 1:  FFS: Whether the reconfiguration to NR PDCP is required before SMC.
· Issue 2: Whether NR PDCP shall be used for SRB2 from initial configuration;

· Issue 3: a solution where eNB initially configures SRB1 with NR-PDCP can be adopted if MSG3 has to be changed for some reasons.
In this contribution, we mainly discuss the issue 1 and 2, and provide our opinions. 

2 Discussion
The motivations to use NR PDCP for SRBs instead of LTE PDCP are:

· Do not need to update LTE PDCP to support duplication for SRBs;

· Do not need to update LTE PDCP to support new security mechanism (algorithms, etc);

The SMC procedure is used to activate AS security. The integrity protection is applied for SecurityModeCommand. The UE needs to request lower layers to verify the integrity protection of the SecurityModeCommand message, using the algorithm indicated by the integrityProtAlgorithm as included in the SecurityModeCommand message and the KRRCint key. 
Option 1: Reconfigure to NR PDCP after SMC procedure
For SRB1 if NR PDCP is not configured before the SMC procedure, LTE PDCP has to support new security if the network would like to use it. Another way is that during SMC procedure, the network always uses LTE security mechanism, and the new security mechanism is applied once NR PDCP is configured for SRB1 (handover procedure is needed, and additional interruption time cannot be avoided).

Option 2: Reconfigure to NR PDCP before SMC procedure
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If NR PDCP is configured before the SMC procedure, we have to introduce an additional reconfiguration procedure between initial RRC connection establishment and the SMC procedure. Looks like additional delay will be introduced. But indeed the RAN has to wait for the initiation of the S1 setup procedure in order to get the security capability from CN before the SMC procedure can be performed, as shown in above figure. If the reconfiguration of SRB1 to using NR PDCP is performed while waiting for the CN then the additional delay can be negligible.

Option 3: Start to use NR PDCP after MSG 5 without explicitly configuration
Another choice is that the UE and the network start to use NR PDCP for SRB1 after MSG 5. For instance, the network uses NR PDCP to transfer RRC message for SMC or RRC reconfiguration message, and the UE uses NR PDCP to receive DL RRC message from the network. The benefit of this choice is that no additional signaling is needed and there is no synchronization problem since the network already knows the UE selected 5GC based on MSG 5, and the UE already knows the network supports 5GC via system information. It also aligns with current SRB configuration, i.e. no explicit PDCP configuration in SRB configuration. 

Option 3 has zero signaling overhead, zero additional delay and also seems simpler than the other options.

To avoid the additional impact to LTE PDCP, we slightly prefer to use NR PDCP before the SMC procedure.  
Proposal 1. NR PDCP is used before the SMC procedure.
Both option 2 and option 3 can achieve this purpose, we slightly prefer option 3, i.e. the UE and the network start using NR PDCP for all RRC messages after MSG 5.
Proposal 2. For SIB1, the UE and the network start using NR PDCP for all UL and DL RRC messages after MSG 5.
For EN-DC the PDCP version change of SRB can be supported via reconfiguration without mobilityControInfo, an explicit indication will be introduced for this purpose. If companies still want to use explicit signalling to indicate the change of PDCP version before the SMC procedure, i.e. option 2, to avoid the additional work, the indication introduced by EN-DC can be reused. 
Proposal 3. If companies prefer option 2, i.e. explicit signalling to change NR PDCP before the SMC, same indication in LTE RRC message (RRCConnectionReconfiguration) is used to change SRB PDCP version for both EN-DC and E-UTRA connected to 5GC.

Regarding the PDCP version of SRB2, there is no any issue to use NR PDCP from the initial configuration of SRB2. Therefore we propose:

Proposal 4. Only NR PDCP is used for SRB2.  
3 Conclusion

Based on the discussion, we have the following proposals:
Proposal 1. NR PDCP is used before the SMC procedure.
Proposal 2. For SIB1, the UE and the network start using NR PDCP for all UL and DL RRC messages after MSG 5.
Proposal 3. If companies prefer option 2, i.e. explicit signalling to change NR PDCP before the SMC,, same indication in LTE message (RRCConnectionReconfiguration) is used to change SRB PDCP version for both EN-DC and E-UTRA connected to 5GC.
Proposal 4. Only NR PDCP is used for SRB2.  
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