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1   Introduction
This paper gives an analysis of architecture and features for eLTE from the following aspects:
· The functions that eLTE needs to support

· Protocol stack design
· Mobility scenarios and interfaces design

2   Discussion
2.1
NGC functions supported by eLTE eNB
The definition of eLTE eNB was agreed and captured in TR 38.801[1] as “The eLTE eNB is the evolution of eNB that supports connectivity to EPC and NGC.” in RAN3 #93 meeting. Since eLTE eNB needs to connect to NGC, it should support NGC functions. The possible NGC functions which are likely having impact on RAN are:
Table 1. NGC functions supported by eLTE eNB
	Key issue No. (TR 23.799)
	Title/Content 
	Impact on eLTE eNB

	Key issue 1
	Support of network slicing
	Similar with gNB, eLTE eNB also needs to support of network slicing such as RAN awareness of slices and etc.

	Key issue 2
	QoS framework
	A new QoS framework could be introduced in NGC. Some enhancements could be needed to support the new QoS framework as for eLTE eNB.

	Key Issue 3
	Mobility management framework
	3rd state could be introduced. In R14, light connection is under discussion. Whether further enhancement to support 3rd state for eLTE eNB is FFS.

	Key issue 12
	Security framework
	FFS. It depends on the security design in SA3 and SA2.

	Key issue xx
	Session management
	FFS


Proposal 1: eLTE eNB should support NGC functions similar with NR gNB, such as network slicing, new QoS framework, mobility management framework and etc.

2.2
Protocol stack design
In order to support legacy LTE UE to connect to EPC, meanwhile support 5G UE to connect to NGC, eLTE NAS layer protocol, RRC layer protocol and PDCP layer protocol design should consider the applicability of the protocol of LTE and NR.
As shown in Figure 1, the eLTE could have two function blocks. The first one is backward capable LTE functions (the left part of figure 1). The second part includes the New NAS protocol for NGC, the eLTE RRC and eLTE PDCP to support eLTE connect to NGC to support new services, e.g., network slicing. Both parts may share the legacy LTE lower layer protocols, i.e., RLC, MAC, and PHY.
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Figure 1: Radio protocol stacks of eLTE
Proposal 2: LTE RLC/MAC and PHY could be reused for eLTE when connecting to NGC;
Regarding NAS layer protocol, from UE side, eLTE UE should have the ability to generate New NAS messages to access NGC, or furthermore have the ability to generate both LTE NAS and New NAS. From the network side, eLTE eNB should have the ability to distinguish EPC NAS and New NAS, and route them to the corresponding CN.

Proposal 3: eLTE UE needs to support New NAS when connecting to NGC. 
In [2], it is assumed the eLTE RRC should be same with NR RRC. However, NR RRC layer design could have its specific aspects e.g.:

-
RRC for supporting multiple numerologies. NR RRC may need to adopt both common and numerology-specific RRC functionalities in support of multiple numerologies.
-
RRC for supporting of on-demand SI. On Demand SI delivery and acquisition could be totally different with existing LTE system broadcast scheme.

-
RRC for L1/L2 configurations. The L1/L2 parameters configured by RRC should be different with LTE.

Considering the backwards compatibility, eLTE RRC layer should support legacy LTE functions which should be different with NR specific RRC as mentioned above.
Observation:  eLTE RRC should consider the backwards compatibility with legacy LTE RRC which is different with NR RRC.
Except above aspects, in order to support NGC, the design of eLTE RRC should as common as possible with NR RRC functions, e.g. on following aspects:
-
Supporting of network slicing: RAN may need to broadcast the information of the slice it supports. And to enable one UE connecting to multiple slices simultaneously, RAN may need to route UE’s NAS to different slices. 
-
New security framework: NGC may use an entire new security framework, may require new RRC procedure. 
-
New mobility framework: A new RRC mode, e.g. RRC-INACTIVE mode, may be introduced to NR which may need according RRC procedure. The basic principle could be similar with light connection state, however the detailed design could be different which depends the L1/L2 design in NR.
-
QoS framework: DRB configuration may need to adapt the new QoS control granularity, e. g. IP flow. This could be common between eLTE eNB and NR gNB as well.
Proposal 4: To support NCG functionalities, eLTE RRC should be enhanced on top of LTE RRC. However, the design of eLTE RRC to support NGC functionalities should as common as possible with NR RRC.
eLTE PDCP is evolved from LTE PDCP, to save standards efforts and implementation efforts for both UE side and network side, the procedure and corresponding handling on PDCP layer for eLTE should be same as LTE PDCP.
Proposal 5: To support RAN functionality, the procedure and corresponding handling of eLTE PDCP should be same as LTE PDCP.
Both NR PDCP and eLTE PDCP may need to do corresponding changes in order to support NGC functions, such as new security framework and new QoS framework. To save standards efforts, the design for eLTE and NR should be same for the support of new core functions.
Proposal 5bis: To support NCG functionalities, the design for eLTE and NR should be same.
2.3
Mobility scenarios and interface design
There are 3 typical mobility scenarios between eLTE eNB and LTE eNB/eLTE eNB/NR gNB as depicted in Figure 2.

Scenario① LTE<->eLTE handover

 -
When a UE is moving from an eLTE cell to a LTE cell, if the UE in eLTE cell is EPC-connected, for the handover procedure, legacy EPC S1/X2 handover could be applied firstly. Otherwise, if the UE in eLTE cell is NGC connected, NGC to EPC relocation is needed.

-
In the same way for the opposite direction, when a UE is moving from a LTE cell to an eLTE cell, if the UE need to be connected to NGC, EPC to NGC relocation is needed. 
Scenario②  eLTE<->NR gNB handover
When a UE is moving between an eLTE cell and a NR cell, Xn based handover is applied.
Scenario③ eLTE<->eLTE handover
 -
Case 1: For UEs in source and target eLTE cells are EPC-connected, the handover procedure should be legacy S1/X2 handover.
-
Case 2: For UEs in source and target eLTE cells are NGC-connected, the handover procedure should be Xn based handover.

-
Case 3: For UEs in source eLTE cell is EPC-connected, and in target eLTE cell is NGC-connected. EPC to NGC relocation is needed.

 -
Case 4: For UEs in source eLTE cell is NGC-connected, and in target eLTE cell is EPC-connected.  NGC to EPC relocation is need.
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Figure 2: Mobility scenarios between eLTE and LTE/NR

The interface between eLTE eNB and NR gNB is Xn, which is agreed in RAN3 #93 meeting.

The interface between LTE eNB and eLTE eNB should be X2.

The interface between eLTE eNBs could be Xn or X2, depends on the mobility scenario, as depicted Figure 2.

Proposal 6: In order to support different mobility scenarios, eLTE eNB should support Xn interface and X2 interface for different mobility scenarios. 

3   Summary

In this paper, we discussion the full set of 5G architecture options and the proposals are: 
Proposal 1: eLTE eNB should support NGC functions similar with NR gNB, such as network slicing, new QoS framework, mobility management framework and security framework.
Proposal 2: LTE RLC/MAC and PHY could be reused for eLTE when connecting to NGC

Proposal 3: eLTE UE needs to support New NAS when connecting to NGC. 

Proposal 4: To support NCG functionalities, eLTE RRC should be enhanced on top of LTE RRC. However, the design of eLTE RRC to support NGC functionalities should as common as possible with NR RRC.
Proposal 5: To support RAN functionality, the procedure and corresponding handling of eLTE PDCP should be same as LTE PDCP.
Proposal 5bis: To support NCG functionalities, the design for eLTE and NR should be same.
Proposal 6: In order to support different mobility scenarios, eLTE eNB should support Xn interface and X2 interface for different mobility scenarios. 
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