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1.
Introduction
In last #99bis meeting, RAN2 made following agreements on E-UTRA connected to 5GC related to PDCP version as below:
· Msg 5 is used to indicate the CN type. The eNB shall initially configure SRB1 with LTE PDCP. Upon receiving CN Type Selection = 5GCN in Message 5, eLTE eNB reconfigures SRB1 with NR-PDCP.

· FFS: Whether the reconfiguration to NR PDCP is required before SMC.

In this discussion paper we present our view on the FFS. (The term eLTE is used to denote the E-UTRA connected to 5G-CN and eLTE eNB is used to denote the eNB connected to 5G-CN in this document.)
2.
Discussion
Since the eLTE is introduced in order to support 5GC with legacy eNBs, RRC messages for connecting to 5GC will be not different with legacy LTE. The following figure shows the RRC messages exchanged between the UE and the eNB upon transition from RRC_IDLE to RRC_CONNECTED until SRB2 establishment via the first reconfiguration.
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Figure 1. RRC messages exchanged between the UE and the eNB
In order to connect to 5GC via eNB, PDCP version change from LTE-PDCP to NR-PDCP is essential for the UEs. Since, RAN2 agreed that LTE-PDCP will be used for SRB1 at initial RRC connection establishment procedure and the CN type selection information is included in MSG5, the UE may have no choice but to perform the PDCP version change to NR-PDCP after the RRC connection establishment procedure, i.e., after timing #2 in Figure 1.
In addition, according to the A.6 Protection of RRC messages in TS 36.331, RRCConnectionReconfiguration message shall not be sent unprotected before security activation if it is used to perform handover or to establish SRB2 and DRBs. In order to reduce a complexity, it is desirable to minimize the number of reconfiguration procedure caused by PDCP version change so it seems reasonable to perform the PDCP version change before SRB2 establishment. Taking all the above into consideration, PDCP version change can occur at least among timing #3, timing #4 and timing #5.

One more thing to consider related to PDCP version change is security. In case of eLTE, during the initial context setup between the eNB and the 5GC, eLTE eNB will receive the eNB key (KeNB) derived with NR security algorithm. Then, the eLTE eNB will initiate AS security activation procedure with the eNB key (KeNB) and selected encryption/integrity algorithms related with NR security. Since the entire security process is based on NR security, in order to pass the integrity check of SecurityModeCommand, i.e., to activate AS security successfully, the PDCP version change should be performed at timing # 3 in Figure 1, prior to the SMC procedure. Similarly, SRB2 and DRBs will also perform integrity protection and ciphering with the NR security algorithm. Therefore, it is reasonable that SRB2 and DRBs always use NR PDCP.
Observation 1. In eLTE, the entire security process is based on NR security.
Proposal 1. PDCP version change should be performed prior to AS security activation.
Proposal 2. In eLTE, SRB2 and DRBs always use NR PDCP.
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Figure 2. Predicted Connection procedure in eLTE
However, as you can see in Figure 2, in order to connect 5GC, the UE has to perform at least two RRCConnectionReconfiguration procedure. The first reconfiguration is for the PDCP version change with unsecured RRC message and the second reconfiguration is for the establishment of SRB2. From the signalling cost aspect, we think that this is somewhat redundant, and also think that it is desirable to minimize unsecured message exchange. Therefore, we may consider that the PDCP version change as a part of the SMC procedure in eLTE.

Proposal 3. The PDCP version change is considered to be a part of the SMC procedure in eLTE.
3.
Conclusion
In this discussion paper we presented our view on the FFS and proposed the following:
Observation 1. In eLTE, the entire security process is based on NR security.
Proposal 1. PDCP version change should be performed prior to AS security activation.
Proposal 2. In eLTE, SRB2 and DRBs always use NR PDCP.

Proposal 3. The PDCP version change is considered to be a part of the SMC procedure in eLTE.
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