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1 Introduction

LTE-NR tight interworking is a requirement of TR 38.913.
The RAN architecture shall support tight interworking between the new RAT and LTE.

-
Considering high performing inter-RAT mobility and aggregation of data flows via at least dual connectivity between LTE and new RAT. This shall be supported for both collocated and non-collocated site deployments.
Dual connectivity is a candidate solution for inter-RAT mobility and aggregation. This paper discusses how to support LTE-NR tight interworking in terms of dual connectivty.

2 Tight interworking discussion in RAN2

In Nanjing meeting, RAN2 made below agreements on LTE-NR tight interworking.

On aggregation, RAN2 agreed:

Agreements:

1 - 
DC approach for LTE-NR aggregation will be studied (FFS whether 3c/1a-like or other user plane architecture to be used)

1a
LTE as master and NR as master will both be studied..

2-
The CA based LTE-NR aggregation will not be studied as part of the study item

On RRC state machine, RAN2 agreed:
On RRC state machine, RAN2 agreed:Agreements

=>
UE has a single RRC state machine based on the master, and single control plane connection to CN

=>
Network has two RRC entities that can generate ASN.1

=>
ASN.1 generated by the secondary can be transported by the master (at least in some cases, e.g. for first configuration)

Proposal 1: Adopt RAN2 agreements as RAN3 work assumption as below:
· DC is used for LTE-NR aggregation;

· CA based LTE-NR aggregation is not studied as part of this study item;

· Master owns control plane connections to CN and to UE;

· ASN.1 exchange between UE and secondary is transported via the master.
3 LTE-NR Dual Connectivity

3.1 LTE-NR tight interworking Options

Table 1 list the LTE-NR DC options:
Table 1: LTE-NR DC Options

	
	Option list
	architecture

	LTE as master:
	Option 1:
LTE as Master,EPC connected, 3C-like
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	Option 2:
LTE as Master,EPC connected, 1A-like
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	Option 3:
LTE as Master,NGCN connected, 3C-like
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	Option 4:
LTE as Master,NGCN connected, 1A-like
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	NR as master
	Option 5:
NR as master,NGCN connected, 3C-like
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	Option 6:
NR as master,NGCN connected, 1A-like
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	Option 7:
NR as master,NGCN connected, 3C-like
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	Option 8:
NR as master,EPC connected, 1A-like
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Annex J of TR23.799 captured the SA2 selected deployment scenarios. Among the scenarios, there are three non-standalone deployment scenarios: 3,4,7. The SA2 scenario 3 is actually our option 1 and option 2. SA2 scenario 4 is actually our option 3 and option 4. SA2 scenario 7 is actually our option 5 and 6. 

Option 7 and 8 require NR to support S1 interface. It is unnecessary complexity for NR.
Proposal 2: Take option 1-6 (SA2 deployment scenario 3,4,7) as LTE-NR DC scenarios for tight interworking study.
3.2 NR-LTE Interface XN2 for LTE-NR tight interworking

To support NR-LTE dual connectivity, a inter-RAT X2 like RAN interface between NR and LTE is needed. Let’s call the new interface as XN2 temporarily. This interface shall support similar function as X2 interface for LTE DC. X2 DC procedures shall be taken as baseline for XN2 interface design. XN2 shall support following control plane functions for dual connectivity: 
-
Establishment, Modification and Release of a UE context at the secondary;

-
Control of user plane tunnels between the master and the secondary for a specific UE for split bearer and data forwarding;

-
Provision of the TNL information of the NG3 user plane tunnels for SCG bearers.

Proposal 3: An inter-RAT X2 like interface XN2 shall be defined between LTE and NR for DC based tight interworking. The DC procedures on X2 interface shall be used as baseline for XN2 function design.
4 Conclusion
Proposal 1: Adopt RAN2 agreements as RAN3 work assumption as below:

-
DC is used for LTE-NR aggregation;

-
CA based LTE-NR aggregation is not studied as part of this study item;

-
Master owns control plane connections to CN and to UE;

-
ASN.1 exchange between UE and secondary is transported via the master.
Proposal 2: Take option 1-6 (SA2 deployment scenario 3,4,7) as LTE-NR DC scenarios for tight interworking study.
Proposal 3: An inter-RAT X2 like interface XN2 shall be defined between LTE and NR for DC based tight interworking. The DC procedures on X2 interface shall be used as baseline for XN2 function design.
5 Appendix: Text Proposal

7.1
Tight interworking between new RAT and LTE 
LTE and NR Tight interworking includes inter-RAT mobility and aggregation. LTE-NR dual connectivity will be studied as solution for aggregation and mobility. LTE-NR Carrier Aggregation will not be studied as part of the study item. Non-standalone deployment scenarios 3,4,7 in TR23.799[6] will be studied as LTE-NR dual connectivity scenarios for tight interworking. 
An inter-RAT X2 like interface XN2 between LTE and NR will be defined. ASN.1 exchange between UE and secondary is transported via the master over XN2. Below procedures shall be supported by XN2, with LTE dual connectivity procedures on X2 as baseline: 
-
Establishment, Modification and Release of a UE context at the secondary;

-
Control of user plane tunnels between the master and the secondary for a specific UE for split bearer and data forwarding;

-
Provision of the TNL information of the NG3 user plane tunnels for SCG bearers.

Master owns control plane connections to CN and to UE. The CN could be either EPC or NG-Core. User plane connection to CN is supported by either master or master and secondary.
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