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1   Introduction
In RAN2 NR AH#2 meeting [1], for EN-DC, it is agreed that

	Agreements

1
The same PDCP protocol specification is used for DRBs for MCG split bearer, SCG split bearer and SCG bearer.

2
This PDCP protocol is specified in 38.323 (NR PDCP).

FFS: When EN-DC is configured, whether the MCG bearer only uses one PDCP type or the MCG bearer can use either LTE PDCP or NR PDCP up to the NW decision. Bearer type changes to be supported also need to be considered.

3
For bearers configured with NR PDCP the network configures the UE with which key (from a set of possible keys) to use. FFS the maximum number of possible keys in the set . Ask SA3 for the number of keys to be supported and to define the key derivation? Detailed wording of LS, including sufficient background info, can be worked offline.

4
The location of the PDCP entity is decided by the MN.


In this paper, we discuss which PDCP protocol is used for E-UTRA connected to 5GC and discuss how it works. 
2   Discussion
2.1   PDCP in ng-eNB

In NR adhoc#2 meeting, for EN-DC it has been agreed that NR PDCP is used for DRBs for MCG split bearer, SCG split bearer and SCG bearer. This agreement has shown it is feasible to apply NR PDCP together with LTE RLC/MAC/PHY. Therefore it is also feasible to apply NR PDCP together with LTE RLC/MAC/PHY for the ng-eNB and UEs who have the capability to access 5GC via ng-eNB.
Observation 1: It is feasible to apply NR PDCP in ng-eNB based on NR agreements.
2.2   Benefits of 5G UEs using NR PDCP to access to ng-eNB

There are at least 3 benefits if 5G UEs use NR PDCP to access ng-eNB.

· Eliminating the standardization effort for the interaction between SDAP and LTE PDCP (if any).
In order to support QoS flow-based QoS framework in 5G RAN, it is agreed a new protocol layer called SDAP will be used by NR and E-UTRAN connected to 5GC. The SDAP layer will be responsible for at least the following functions:

· transfer of user plane data;

· mapping between a QoS flow and a data radio bearer for both DL and UL;
· marking QoS flow ID in both DL and UL packets except when SDAP header is not configured for a Qos flow;

· reflective QoS flow to DRB mapping for the UL SDAP PDUs.

There may need some interactions between SDAP layer and PDCP layer. For example, during HO, SDAP and PDCP may need to exchange the QoS flow ID for data forwarding. In addition, considering forward compatibility, if the NR PDCP is used in NG-LTE connected to 5GC, the potential impact on LTE PDCP could be avoided. 
· Avoiding enhancement of LTE PDCP to support new security algorithms defined in 5GS.
SA3 has agreed that 5GS will use new security algorithms to enhance NAS and AS security. If 5G UEs still use LTE PDCP layer to access 5GC via ng-eNB, the LTE PDCP layer have to be enhanced to support new algorithms. Since NR PDCP will support the 5GC security algorithms, it could save the standardization effort on LTE PDCP if 5G UE use NR PDCP to access 5GC via ng-eNB.
· Achieving lossless HO between ng-eNB and gNB.
RAN2 has agreed that the in-sequence and lossless inter-RAT intra-system HO should be supported between ng-eNB and gNB. However since the PDCP layers of LTE and NR are different, during the HO between NR and ng-eNB, PDCP SN reconfiguration may happen. Since in last Adhoc meeting on NR, it has been agreed that as a baseline lossless SN re-configuration is not supported for RLC AM, the lossless handover from ng-eNB to gNB cannot be guaranteed. To achieve lossless handover, the NR PDCP can be used when the UE accesses 5GC via ng-eNB.
· Forward compatibility for supporting NG-ENDC

RAN2 has agreed to configure NR PDCP for DRBs for MCG split bearer, SCG split bearer and SCG bearer in EN-DC (Option 3), and currently is discussing to also configure NR PDCP for MCG split SRB. Since the principle for NG-ENDC (Option 7) is to reuse the agreements for Option3 as many as possible, then the master ng-eNB in Option 7 should configure NR PDCP for at least DRBs for MCG split bearer, SCG split bearer and SCG bearer, and then in order to simplify the protocol stack of NG-LTE in Option 7, NR PDCP should be used at the first place, once the UE accesses 5GC via ng-eNB. 
Observation 2: It is beneficial if 5G UEs use NR PDCP layer to access 5GC via ng-eNB. 
Proposal 1: NR PDCP layer should be used when the UE accesses 5GC via ng-eNB.
2.3   How the NR PDCP is configured for UEs accessing 5GC via ng-eNB
In LTE, the UE sends Msg3 which is on CCCH (SRB0) to initiate the RRC connection setup procedure, and RAN will set SRB1 configuration in Msg4. Since SRB0 and SRB1 do not include PDCP configuration, whether UE uses LTE PDCP to access EPC or NR PDCP to access 5GC will not impact the legacy RRC connection setup procedure.
Observation 3: Whether UE use LTE PDCP to access EPC or NR PDCP to access 5GC will not impact the legacy RRC connection setup configuration.
In our paper [2], we propose network should provide the CN preference to CN via broadcasting message, for the purpose of network control, CN relocation, and etc. Then before the UE initiates the RRC connection setup procedure, it knows which CN it should access. Since RAN2 has agreed that the UE accessing to 5GC via ng-eNB should indicate CN type (at least) in Msg5, if the CN type is 5GC, then RAN can configure the NR PDCP for SRB2 and DRB for 5G UE.
Proposal 2: RAN should provide NR PDCP configuration for SRB2 and DRB to UEs accessing to 5GC via ng-eNB after reception of Msg5 carrying CN type.
3   Conclusion
In this paper, we discuss the benefits of 5G UEs using NR PDCP to access to ng-eNB and how the NR PDCP is configured, and raise the following observations and proposals:
Observation 1: It is feasible to apply NR PDCP in ng-eNB based on NR agreements.

Observation 2: It is beneficial if 5G UEs use NR PDCP layer to access 5GC via ng-eNB. 
Proposal 1: NR PDCP layer should be used when the UE accesses 5GC via ng-eNB.
Observation 3: Whether UE use LTE PDCP to access EPC or NR PDCP to access 5GC will not impact the legacy RRC connection setup configuration.
Proposal 2: RAN should provide NR PDCP configuration for SRB2 and DRB to UEs accessing to 5GC via ng-eNB after reception of Msg5 carrying CN type.
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