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1
Introduction
A new study item was agreed at RAN#71 that aims to develop a New Radio Access Technology (RAT) that meets “a broad range of use cases including enhanced mobile broadband, massive MTC, critical MTC, and additional requirements defined during the RAN requirements study” [1].

According to the SID in [1]:

-
Study and outline the RAN-CN interface and functional split [in co-operation with SA2] [RAN2, RAN3];
One of the objectives of the Next-gen system is to minimize the bearer-related control plane signalling over NG1-C or even eliminate it.

Tdoc [5] has shown how the Control Plane signalling can be limited to the establishment of one tunnel per UE per PDU session in which the various flows of the session are managed in-band. This paper shows how further Control Plane signalling can be saved by dynamic setup and release of these session-level tunnels. 

2
Path switch in connection oriented mode
Tdoc [5] has presented an example call flow showing how data connectivity request in connection oriented mode results in the creation of a user plane tunnel associated with a particular UE session. The overall scheme is shown again below:
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Figure -1: Session Request over NG1
The PDU session creation illustrated above allows the assignment of a tunnel between the gNB and the UPGW identified by a tunnel ID (TNL ID). This tunnel ID (TNL ID) uniquely identifies the UE and a session of this UE over the gNB - UPGW interface.
Whenever the UE moves from one gNB1 to another gNB2 the session context needs to be relocated from gNB1 to gNB2 and the user plane tunnel from gNB1 to UPGW needs to be relocated to NGNB2 – UPGW. In LTE every handover
· Involves bearer level control plane signaling over NG1-C and S11
· Involves relocation of individual S1-U bearers of the PDN connection
The LTE existing Scheme is shown below:
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 Figure -2: LTE handover
In order to reduce signalling during handover in the NextGen system, in-band path switch could be supported by NG RAN according to the following scheme:  
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 Figure -3: In-band Path Switch over NG1
The in-band path switch can work as follows:

· The TNL ID is the identifier in the tunnel header over NG1-U carrying all the packets for a given UE and a given PDU session and the UPGW @ is the address of the UPGW which has been assigned at PDU session creation.
· During handover preparation gNB2 receives the context information for the UE and the sessions including the tunnel information (UPGW @, TNL ID) for each relocated session 
· At the end of handover execution gNB2 sends for each session a special packet including the TNL ID to inform the UPGW that it now handles the traffic for that session 
· The UPGW identifies from the TNL ID in the tunnel header the UE and associated PDU session. Reception of this first packet automatically sets up the tunnel between the gNB2 and the UPGW for this (UE, PDU session) 
· UPGW switches the DL path towards gNB2 and sends an End Marker packet to gNB1

· When gNB 2 receives new uplink packets over one radio bearer corresponding to one session, it forwards the packet towards the destination UPGW @ which corresponds to the UPGW including the corresponding TNL ID in the tunnel header. 
· Reception of End Marker packet in gNB1 including TNL ID in the tunnel header automatically releases the tunnel between the gNB1 and the UPGW for this (UE, PDU session).
Proposal 1: capture in the RAN3 TR [4] a new NR function to be studied for in-band path switch over NG1-U. 
3
Conclusion and Proposal
This paper has presented a proposal for studying dynamic in-band management of tunnels over NG1-U interface.

Proposal 1: capture in the RAN3 TR 38.801 [4] a new NR function to be studied for in-band path switch over NG1-U. 
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Annex
Functions specific for NR RAN:

-
Network Slice support

-
This function provides the capability for NR RAN to support network slicing
-
Tight Interworking with LTE

-
This function enables tight interworking between NR and LTE by means of data flow aggregation. This function includes at least dual connectivity. Interworking with LTE is supported for collocated and non-collocated site deployments.
-
Multi-connectivity
-
This function provides means for connectivity between an NR node and multiple NR nodes by means of data flow aggregation.
-
LTE-NR handover through LTE-NR interface
-
This function provides means for LTE-NR handover via the direct interface between an eLTE eNB and a NR BS.
NR RAN may also include other functions:

-
Contacting UEs in inactive mode (feasibility of UE Inactive mode to be further studied and coordinated with RAN2)
-
This function may be associated with a NR location area management function providing the capability for NR RAN to manage location areas. If it exists, it is FFS whether and how this NR location area management function will be coordinated with LTE and whether and how it will interact with the NG Core location area management.
-
Direct services support (further study related with D2D, coordinate with RAN1, RAN2)

-
This function provides communication whereby UEs can communicate with each other directly
-  Interworking with non-3GPP systems 
- This function provides interworking between NR and Non-3GPP RAT (e.g. WLAN).

-
LTE-NR handover via CN
-
This function provides means for LTE-NR handover via CN.
-
In-band Path Switch
-
This function provides means for NR to setup and release NG1-U tunnels over the NG1-U interface without associated control plane signalling.
6.1.1.1.1
Support for a UE operational mode during periods of no traffic [FFS RAN2]
The RAN3 impact of a UE operational mode during periods of no traffic should be explored in the Next Generation Systems and New Radio (NR) work. For instance upon reception of DL data, RAN could notify the UE.
6.1.1.1.x
Support for In-band Path Switch

In order to reduce signalling during handover in the NextGen system, in-band path switch can be supported by NG RAN and NG-Core according to the following scheme:  
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 Figure 6.1.1.1.x-1: In-band Path Switch over NG1
The In-band Path Switch can work as follows:

· The TNL ID is the identifier in the tunnel header over NG1-U carrying all the packets for a given UE and a given PDU session and the UPGW @ is the address of the UPGW which has been assigned at PDU session creation.
· During handover preparation gNB2 receives the context information for the UE and the sessions including the tunnel information (UPGW @, TNL ID) for each relocated session 
· At the end of handover execution gNB2 sends for each session a special packet including the TNL ID to inform the UPGW that it now handles the traffic for that session 
· The UPGW identifies from the TNL ID in the tunnel header the UE and associated PDU session. Reception of this first packet automatically sets up the tunnel between the gNB2 and the UPGW for this (UE, PDU session) 
· UPGW switches the DL path towards gNB2 and sends an End Marker packet to gNB1
· When gNB2 receives new uplink packets over one radio bearer corresponding to one session, it forwards the packet towards the destination UPGW @ which corresponds to the UPGW including the corresponding TNL ID in the tunnel header.
· Reception of End Marker packet in gNB1 including TNL ID in the tunnel header automatically releases the tunnel between the gNB1 and the UPGW for this (UE, PDU session).
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