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1. Background
In this document, we will discuss about which version of PDCP (i.e LTE PDCP or NR PDCP) protocol to be adopted for eLTE (i.e EUTRAN Connected to 5GCN) 
In E-UTRAN Network, SRBs are used for signalling exchange between UE and eNB in RRC_CONNECTED Mode. SRB1 is primarily used for carrying RRC Signalling and SRB2 is used for carrying NAS Signalling. 
DRBs are used for carrying User Plane data between UE and eNB in RRC_CONNECTED Mode.

In Access Stratum (AS), PDCP protocol has to be configured for each of SRBs and DRBs.

During RAN2#99 Meeting, it was agreed to use NR-PDCP for DRBs in case of eLTE.

Agreements

1:
For UEs that are connecting via E-UTRA to 5GC, only NR PDCP is used for the DRBs. Also, applicable for option 7 and option 4.

2. Discussion

In this document, we are going to discuss various proposals about which PDCP version to be adopted for eLTE SRBs.

If an E-UTRA cell belongs to multiple PLMNs then for each PLMN the E-UTRA cell may be connected to: 

1. EPC only

2. EPC and 5G-CN

3. 5G-CN only

Based on SIB1 reading, eLTE 5G UE (which is capable of supporting both 4G NAS & 5G NAS) decides which Core Network to be selected on PLMN basis. If a PLMN supports connectivity to both EPC and 5GCN then eLTE UE selects 5GCN.
Option 1: eLTE UE indicating CN Type in RACH Message 3.
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During RRC Connection Setup procedure, if RACH Message 3 carrying RRC Connection Request message is used to convey Core Network Type selection = 5GCN  by using spare bit in Msg 3 & UE Temporary Id (i.e 5G Equivalent S-TMSI or MAC generated Random UE Id) then eLTE eNB knows that UE wanted to establish connection with 5GCN upon receiving Msg 3 .Then eNB can configure SRB1 configuration with NR-PDCP in Message 4 carrying RRC Connection Setup Message. eNB selects 5GCN AMF after receiving Message 5 carrying RRC Connection Setup Complete Message from UE.
This allows UE to be configured with common NR PDCP for both SRBs and DRBs when UE is connected to 5GCN via eLTE.

Observation 1. If both 5GCN and EPC are supported by PLMN in SIB1 then eLTE UE (supporting 5G NAS & 4G NAS) selects 5GCN.
Observation 2. When UE is connected to 5GCN via eLTE, configuration of NR PDCP for both SRBs and DRBs allows common PDCP operation for UE.

Observation 3. Usage of NR-PDCP for both SRBs and DRBs allows simplified HO with NR using Xn Interface.

Observation 4. eLTE UE is capable for supporting NR PDCP.
Proposal 1. eLTE UE indicates CN Type Selection = 5GCN in Message 3 using Spare bit of Message 3

Proposal 2. If UE indicates CN Type Selection = 5GCN in Message 3, then eLTE eNB shall configure SRB1 with NR-PDCP Configuration otherwise configure SRB1 with LTE PDCP for EPC Connectivity.
Proposal 3. During SRB2 configuration procedure, eLTE eNB shall configure UE SRB2 with NR-PDCP.
Option 2: eLTE UE indicating CN Type in Message 5.
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During RRC Connection Setup procedure, if RACH Message 5 carrying RRC Connection Setup Complete message is used to convey Core Network Type selection = 5GCN then eLTE eNB knows that UE wanted to establish connection with 5GCN upon receiving Msg 5 only. In this scenario, eNB can configure SRB1 configuration with LTE PDCP in Message 4 carrying RRC Connection Setup Message. Upon receiving Message 5 with CN Type Selection = 5GCN then eNB selects 5GCN AMF and reconfigures SRB1 with NR-PDCP.  eNB can directly configure SRB2 with NR-PDCP.
This allows UE to be configured with common NR PDCP for both SRBs and DRBs when UE is connected to 5GCN via eLTE.

Proposal 4. eLTE UE indicates CN Type Selection = 5GCN in Message 5 

Proposal 5. If UE indicates CN Type Selection = 5GCN in Message 5, then eLTE eNB shall initially configure SRB1 with LTE PDCP Configuration.

Proposal 6. Upon receiving CN Type Selection = 5GCN in Message 5, eLTE eNB may reconfigure SRB1 with NR-PDCP.

Proposal 7.  during SRB2 configuration procedure, eLTE eNB shall configure UE SRB2 with NR-PDCP.

3. Conclusion
In this contribution, we discussed various observations and proposals about what version of PDCP (i.e NR PDCP or LTE PDCP) to be configured for eLTE SRBs based on CN type selected by UE. 
Observation 1.
If both 5GCN and EPC are supported by PLMN in SIB1 then eLTE UE (supporting 5G NAS & 4G NAS) selects 5GCN.
Observation 2.
When UE is connected to 5GCN via eLTE, configuration of NR PDCP for both SRBs and DRBs allows common PDCP operation for UE.

Observation 3.
Usage of NR-PDCP for both SRBs and DRBs allows simplified HO with NR using Xn Interface.

Observation 4.
eLTE UE is capable for supporting NR PDCP.

Option 1: eLTE UE indicating CN Type in RACH Message 3.

Proposal 1.
eLTE UE indicates CN Type Selection = 5GCN in Message 3 using Spare bit of Message 3
Proposal 2.
If UE indicates CN Type Selection = 5GCN in Message 3, then eLTE eNB shall configure SRB1 with NR-PDCP Configuration otherwise configure SRB1 with LTE PDCP for EPC Connectivity.

Proposal 3.
During SRB2 configuration procedure, eLTE eNB shall configure UE SRB2 with NR-PDCP.

Option 2: eLTE UE indicating CN Type in RACH Message 5.

Proposal 4.
eLTE UE indicates CN Type Selection = 5GCN in Message 5

Proposal 5.
If UE indicates CN Type Selection = 5GCN in Message 5, then eLTE eNB shall initially configure SRB1 with LTE PDCP Configuration.

Proposal 6.
Upon receiving CN Type Selection = 5GCN in Message 5, eLTE eNB may reconfigure SRB1 with NR-PDCP.

Proposal 7.
during SRB2 configuration procedure, eLTE eNB shall configure UE SRB2 with NR-PDCP.
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