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10.5
1. Introduction
This paper provides a text proposal to TR 38.801 on tight interworking between LTE and NR via EPC (option 3/3a).
2. Text proposal 
10.1
Tight interworking between new RAT and LTE
10.1.2
Option 3/3a

10.1.2.1
General principles for Xx interface
The interface allowing to interconnect EPC connected gNB and LTe eNB, is referred to as the Xx interface. The general principles for the specification of the Xx interface are as follows:

-
the Xx interface shall be open;

-
the Xx interface shall support the exchange of signalling information between the endpoints, in addition the interface shall support data forwarding to the respective endpoints;
-
from a logical standpoint, the Xx is a point-to-point interface between the endpoints. A point-to-point logical interface should be feasible even in the absence of a physical direct connection between the endpoints.

-
the Xx interface shall support control plane and user plane separation;

-
the Xx interface shall separate Radio Network Layer and Transport Network Layer;

-
the Xx interface shall be future proof to fulfil different new requirements, support new services and new functions;
-
the Xx interface shall support LTE based Dual Connectivity operation where LTE eNB is MeNB;

-
the Xx interface shall support flow control functions;

-
the Xx interface does not support handover preparation functions.
Editor’s note: The interface name Xx is working name in this study, and decided later whether the interface functions are specified in X2AP or a new XnAP or a separate AP. It also needs to be decided whether the interface name is kept and whether such an interface would be part of the New RAN, the E-UTRAN or another RAN.
10.1.2.2
Architectural aspects

DC specified in TS 36.300 [12] is applied as the baseline for tight interworking between NR and E-UTRA in this option. Radio Protocol Architecture for the User Plane is defined in Figure 10.1.2.2-1 for split bearer and SCG bearer. LTE eNB and gNB are assumed to have the role similar to MeNB (Master eNB) and SeNB (Secondary eNB) specified in TS 36.300 [12], respectively. NR PDCP is one of the NR sub-layers to handle SDUs of the S1-U interface as well as the SDUs of the NGC interface into different DRBs according to the QoS information associated with the SDU. 

Editor’s note: The below figure is an example. NR PDCP, NR RLC and NR MAC are pending to RAN2.
Editor’s note: Support of new bearer type is FFS.
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Figure 10.1.2.2-1: Radio Protocol Architecture for split bearer and SCG bearer in Option 3/3a

Network interface configurations can be defined in Figure 10.1.2.2-2 and Figure 10.1.2.2-3.
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Figure 10.1.2.2-2: C-Plane connectivity for Option 3/3a
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Figure 10.1.2.2-3: U-Plane connectivity for Option 3/3a

10.1.2.3
Procedural aspects

The procedures defined under section 10.1.2.8 (Dual Connectivity operation) in TS 36.300 [12] listed below apply. In this list, LTE eNB and gNB connected via Xx are considered to have the role similar to MeNB (or eNB without DC) and SeNB, respectively. In this context, the Xx-U has all the functionality of X2-U for LTE DC operation. The DC procedures defined in TS 36.423 [13] are used as baseline.

-
SeNB Addition

-
SeNB Modification (MeNB initiated SeNB Modification)
-
SeNB Modification (SeNB initiated SeNB Modification)

-
Intra-MeNB handover involving SCG change

-
SeNB Release (MeNB initiated SeNB Release)

-
SeNB Release (SeNB initiated SeNB Release)

-
Change of SeNB

-
MeNB to eNB Change

-
SCG change

-
eNB to MeNB change

-
Inter-MeNB handover without SeNB change

-
Addition of a hybrid HeNB as the SeNB

Editor’s note: Applicability of the above-listed DC procedures is FFS.
Editor’s note: It is pending to RAN2 whether additional procedures have to be defined (e.g., UE capability exchange, UE measurement report request).
10.1.2.4
SCG split bearer
Editor’s note: SCG split bearer described in this section needs to be further justified and foresees to split the bearer in the gNB while the LTE eNB would still act as master node and terminate S1-MME. 
In this bearer type, S1-MME is still terminated at LTE eNB as described in Figure 10.1.2.2-2. Radio Protocol Architecture for the User Plane can be defined in Figure 10.1.2.4-1 for SCG split bearer. 

Editor’s note: The below figure is an example. NR PDCP, NR RLC and NR MAC are pending to RAN2.
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Figure 10.1.2.4-1: Radio Protocol Architecture for SCG split bearer in Option 3a

10.1.2.5
QoS aspect
For this option, the LTE QoS framework defined in TS 36.300 [12] applies:

· E-RAB (and concerning S1-U bearer) is established between EPC and gNB for SCG bearer option 

· Xx-U is established between LTE eNB and gNB for split bearer option

· DRB is established between gNB and UE according to SCG bearer option or split bearer option 
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