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1. Introduction
At RAN2#99-bis it was agreed that for eNB will initially configure SRB1 with LTE PDCP and only upon receiving the CN type selection in Msg5, the eLTE eNB may reconfigure the SRB1 with NR-PDCP (if 5G CN is selected). One open question is whether this change of PDCP type can be performed before or after SMC and the implications with both approaches. In this contribution we discuss these aspects and propose a way forward. 
2. Discussion
Figure 1 below shows the typical phases in connection setup in LTE (taking the example of a UE in detached state). Based on the agreement at last meeting that the CN type is indicated in Msg5, it is clear that the CN type is known to the eNB after phase 1 in Figure 1. 
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[bookmark: _Ref497304625]Figure 1: LTE connection establishment procedure

Now the question is when exactly after Msg5 will the PDCP type for SRB1 be changed to the NR PDCP. There are multiple options for this as depicted in Figure 1: 
Option 1 – After phase1 (after initial connection setup):
In this option, as soon as Msg5 is received, the eNB sends an additional Reconfiguration message to reconfigure the SRB1 to use NR PDCP. Since security is not yet setup, this additional reconfiguration message shall preferably be only used to reconfigure the SRB1 PDCP type and no other configuration parameters shall be included in this message at this stage (e.g. measurement configuration shall not be included – to prevent the measurements prior to establishment of security and no NAS messages shall be included yet in this case – neither in UL, nor in DL). Assuming that the additional reconfiguration immediately after phase 1 is used, it seems that subsequent procedure could take place normally (using the SRB1 with NR PDCP format). Since security is not yet established, there is no need to use handover procedure to perform this reconfiguration. So, the following observation is made:

Observation 1: It is feasible that the PDCP type of SRB1 is changed immediately after phase 1 (i.e. before NAS security procedure is initiated) as long as the additional reconfiguration message is restricted to only reconfigure the SRB1 configuration and does not include any other optional configuration parameters which may be included in the RRCConnectionReconfiguration message. 

Option 2 – After phase 2 (after establishing NAS security): 
In this option, the PDCP version is changed after concluding the NAS security setup. Note that optionally, this may include UE capability enquiry phase (e.g. if the initial context setup message doesn’t include the UE capability) but the gNB initiates the exchange of the UE capability and hence is aware of the pending uplink messages at the UE at this stage. The implications of this option are similar to option 1. One advantage of this option is that the UE capability is known to the network (it is included in the Initial Context Setup message from the EPC). Based on the UE capability, the network may switch to the NR-PDCP version after receiving this message from EPC (and before initiating the SMC procedure in phase 3).

One further aspect to note is that the PDCP version also needs to be changed when the eNB needs to enable EN-DC operation. For this case, we have already agreed that the network has a choice to change the PDCP version using reconfiguration (without handover) when the eNB is confident that there is no pending data at the UE over SRB1. After phase 2, the eNB can be sure that there is no pending data at the UE and the eNB also has the UE’s capability (i.e. the EN-DC capability is known). So, this may be a good point to change the PDCP to NR-PDCP. The advantage of this option is that both for 5GC connectivity and for EN-DC a uniform solution may be adopted. 
 
Observation 2: Option 2 has similar implications as option 1 and is suitable for EN-DC operation where the eNB may change the PDCP version to NR-PDCP once it is aware of the UE capabilities. 

Option 3 – After phase 3 (after establishing AS security and DRB):
In option 3, the additional reconfiguration message is sent after AS security procedure has been established. It should however be noted that this requires handover in case of LTE since the security algorithms are changed between LTE and NR due to the change of the PDCP. Thus, this requires additional signaling and is not optimal. However, it should be noted that this option is not to be precluded as this is anyway necessary to handle the actual handover scenario. 

Observation 3: Changing PDCP version for SRB1 after SMC is feasible but needs handover procedure and leads to additional signaling 

Given the above observations, we propose to adopt option 2 as described in the Figure 2 below as the way forward. However, as noted above, given that both option 2 and option 3 are needed in practice to cover the initial establishment scenario and the handover scenario in the specifications, both options are feasible, and the actual timing of the reconfiguration may be left to the network implementations (i.e. no further specification of network behavior is actually needed). 
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[bookmark: _GoBack]Figure 2: Proposed solution for changing the PDCP version of SRB1

Proposal 1: The network may reconfigure the SRB1 to use NR-PDCP after phase 2 (e.g. after receiving the UE capability from the CN/via UE capability enquiry). In this case, no other changes shall be performed to the UE configuration apart from changing the SRB1 configuration. 

Proposal 2: The above proposal is applicable for 5GC connectivity for LTE as well as for EN-DC operation

Proposal 3: No additional specification is foreseen to specify the above network behavior

3. Conclusion and proposals
This contribution analyzed the timing of changing the PDCP version from LTE to NR in case of 5GC connectivity/EN-DC and the following observations/proposals are made: 

Observation 1: It is feasible that the PDCP type of SRB1 is changed immediately after phase 1 (i.e. before NAS security procedure is initiated) as long as the additional reconfiguration message is restricted to only reconfigure the SRB1 configuration and does not include any other optional configuration parameters which may be included in the RRCConnectionReconfiguration message. 
 
Observation 2: Option 2 has similar implications as option 1 and is suitable for EN-DC operation where the eNB may change the PDCP version to NR-PDCP once it is aware of the UE capabilities. 

Observation 3: Changing PDCP version for SRB1 after SMC is feasible but needs handover procedure and leads to additional signaling 

Proposal 1: The network may reconfigure the SRB1 to use NR-PDCP after phase 2 (e.g. after receiving the UE capability from the CN/via UE capability enquiry). In this case, no other changes shall be performed to the UE configuration apart from changing the SRB1 configuration. 

Proposal 2: The above proposal is applicable for 5GC connectivity for LTE as well as for EN-DC operation

Proposal 3: No additional specification is foreseen to specify the above network behavior
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