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1
Abstract
This contribution proposes  a set of modifications to the Key Issue 22 of TR 23.799 “Study on Architecture for Next Generation System”. The objective is ensure the support by the Next Gen architecture of some use cases, as defined by SA1, when considering the integration of the satellite component.
2
Discussion
2.1 Background and Rationale
The work tasks described in the key issue 22 may be associated with a number of scenarios and constraints that need to be considered while developing solutions.

Work Task SAT_WT_ #1: Dynamic Reselection of user path for a group of UEs
This work task addresses cases in which a NG RAN node is installed on a moving platform like an airplane, train, or a ferry or cruise ship. The satellite link serves as the backhaul transport network and the satellite access UE connects the NG RAN node over the satellite link to the NG core network. The satellite coverage could consist of multiple spot beams that are  200-700 km in diameter or wide beams that could be several thousand km in diameter  and the satellite access network can behave differently as the NG RAN node moves from beam to beam. These scenarios are outlined below:

a) RAN Node moves from one beam to another with seamless handover: This is the case in which the satellite access network and implements a make-before-break handover scheme so that there is no outage as the UE moves from one beam to another and there is no change in the IP address of the NG RAN node.   The movement between satellite beams is therefore completely transparent to the operation of the NG network and requires no special solution to be developed. 

b) RAN Node moves from one beam to another with a brief outage but no IP address change: This is the case in which the satellite access network and UE implement a break-before-make handover scheme,  and there is an outage lasting several seconds as the UE moves from one beam to another without any change in the IP address of the NG RAN node.   In this scenario it is possible that the user plane and control plane connections between the NG RAN node and the NG Core and between the NG UE and the NG Core may drop. A similar situation may occur when the satellite link has an outage due to weather issues. In such a case it is required that the NG RAN to Core and NG UE to Core connections get re-established quickly when the satellite link is restored. 

c) RAN Node moves from one beam to another with a change in the Satellite Gateway anchoring the connection to the satellite UE: This is the situation when the groups of  beams on a satellite are served by different Satellite Gateways. This also includes the case when the RAN node moves from the coverage area of one satellite which is anchored to one Satellite Gateway to the coverage area of another satellite served by another Satellite Gateway. The change in the Gateway can cause an outage lasting several seconds to as long as a few minutes as the UE moves from one anchor to another and this is usually accompanied by a change in the IP address of the NG RAN node. This is because each Satellite Gateway routes traffic to a set of remote subnets and advertises these subnets to the Internet.   In this scenario it is quite likely that the user plane and control plane connections between the NG RAN node and the NG Core and between the NG UE and the NG Core may drop. In such a case it is required that the NG RAN to Core and NG UE to Core connections get re-established quickly when the satellite link is fully restored. 
· We therefore propose to rename this Work task as “Dynamic Reselection of user path for a group of UEs (RAN Node Mobility)”

Work Task SAT_WT_ #2: Efficient User Path Selection

In situations where a NG service is offered in isolated and rural areas, NG RAN nodes could be connected to the NG Core via a satellite transport (backhaul) link that lands traffic at a Satellite Gateway located in a different country (country B) from the NG RAN network located in country A. There is usually a terrestrial link between the Satellite Gateway in country B and the NG Core in country A which will transport user plane and control plane traffic back to the NG core. However, in many cases, the Satellite Gateway is located close to a major Internet peering point and it is advantageous to terminate most user plane traffic directly to the Internet at the Satellite Gateway. This would reduce end-to-end latency and would avoid congesting the terrestrial link between the Satellite Gateway in country B and the NG Core in country A. Standard IP routing can ensure that certain flows like voice traffic and operator walled-garden traffic are be sent back to the NG Core while general public Internet traffic can be directly terminated to the Internet at the Satellite Gateway with BGP route advertisements of the appropriate source IP subnets being made to upstream IP providers at the Satellite Gateway. Call data records would need to be collected on this terminated traffic so that it could be charged. In addition, firewall and policy rules would need to be applied to this directly terminated traffic.  

A possible solution for this scenario would be to locate  a NG core element at the satellite Gateway in country B which would allow call data records to be collected and policies and firewall rules to be applied to the user plane traffic that is being directly terminated. This could be the IP anchoring UP function described in Solution 5.2 for Key Issue 6 (Enabling (re)selection of efficient user plane paths).   However this solution imposes an additional burden on the operator to locate and manage the IP anchor  element in a different country from where the operator may operate. An alternate  solution could be to have a different route in the NG RAN node for the public Internet traffic so that it could be routed directly over the satellite link and satellite gateway to the Internet.  This could leverage the Uplink Classifier (UL CL) functionality described in the solutions for Key Issue 6 (Enabling (re)selection of efficient user plane paths) and the corresponding IP anchor would be in the core network within country A. There would also need to be an element at the Access Node which would be able to generate call detail records and apply firewall and policy rules to the public Internet traffic.
A third alternative would be to use the Multiple Tunnel based traffic offload feature in Solution 5.4 for Key Issue 6 wherein a second tunnel is created to a new User Plane anchor at the Satellite Gateway.
· We therefore propose to rename this Work task as “Selecting or reselecting an efficient user path (Efficient User Path Selection for cross-border scenarios)”.
Work Task SAT_WT_ #3) Specifics of satellite RAN
The 3GPP standard mobility management framework has been adapted for satellite in  the past – see for example the ETSI GMR1-3G specification (ETSI TS101  376-4-8) - however GMR1-3G focuses on  Mobile Satellite Services (MSS) systems  that are characterized by very limited system capacity and therefore require  significant optimization to be performed to the 3GPP standards. For the broadband satellite systems that are the focus of this contribution, it is the goal that the changes be minimal and be made only when the higher latency over satellite or the larger area covered by satellite beams(cells) would significantly affect the performance of 3GPP standard techniques. Unlike GMR1-3G, the studies performed in this work task may result in a small set of recommended configuration settings rather than significant changes to signalling formats or protocols. 
· We therefore propose to rename this Work task as “Specifics of satellite RAN (Mobility Management for Satellite RAN Access)”

Work Task SAT_WT_ #4) Multicast Overlay via Satellite 
This new work task has been identified that will leverage the ability of satellites to very efficiently broadcast and multicast audio, video and other multimedia streams over a wide area. Today, the majority of high quality live video content is broadcast over satellite to cable/fibre head-ends, TV stations, or directly to the home in both developed and developing countries.  As users begin to consume high quality video content using their 5G devices or 5G CPEs, the advantages of delivering multicast video over satellite to the RAN node become apparent. The default network architecture that tunnels all data from the Access Node to the core will need to be enhanced to support the injection of multicast streams at the Access Node. Solution 5.2 for Key Issue 5 which is intended to serve content from local servers could be enhanced to support multicast or alternatively Solution 5.4 which proposes multiple tunnels could be enhanced with multicast support for this purpose. 
· We therefore propose to add this new Work task.

3
Proposal for approval

It is proposed some revisions to TR 23.799 “Study on Architecture for Next Generation System”.

· Clause 4.1 (High level Architectural Requirements): Corrections;

· Clause 5.22: Revisions to the existing Key Issue 22

* * * Start of changes * * * * (new text in revision marks)

4.1
High level Architectural Requirements

The architecture of the NextGen System shall:

1
Support the new RAT(s), the Evolved E-UTRA, and non-3GPP access types. GERAN and UTRAN are not supported:

a)
As part of non- 3GPP access types, WLAN access (including "untrusted WLAN" according to the meaning defined in pre Rel. 14 for the term "untrusted") and Fixed access shall be supported. Support for satellite access is FFS.
b) 
Satellite radio access network (3GPP and non 3GPP defined) shall be supported (for phase 2)

c)
The support of Satellite radio access network (3GPP defined) will be studied in conjunction with RAN activities.
2
Support unified authentication framework for different access systems.

…
* * * End of Changes * * * *

* * * Start of changes * * * * (new text in revision marks)

5.22
Key Issue 22: Support of “5G connectivity via satellite” use case

5.22.1
Description 

This (Phase 2) key issue will address the possible SA2 architecture impact in relation to the “5G connectivity via satellite “use case. This can be achieved through satellite transport network or 3GPP/Non 3GPP defined satellite radio access networks.

This key issue will study:

-
Solutions (in complement with key issue 6) for dynamic reselection of efficient user plane path with minimum service interruption. A possible cause for user-plane path (re)selection can be NextGen (R)AN mobility requiring dynamic NG2/NG3 interface relocation for Next Gen service on board aircrafts, vessels or trains. When an existing path supporting the NG2/NG3 interface becomes unavailable, a new path shall be selected supporting the NG2/NG3 interface (NG2/NG3 interface relocation).

NOTE:
NG2/NG3 interface relocation is needed when the IP address of the Next Gen (R)AN Node has to be changed (e.g. due a change of anchor satellite Earth station in the case of NetGen service on board moving platforms).

-
Solutions (in complement to key issue 6) for (Re)Selection of efficient user-plane path(s) per UE session between a UE and the communication peer(s) upon context information such as network load and/or network latency associated to the possible anchor points or other criteria (e.g. Lawful intercept constraint for all or specific traffic type).

-
Possible impacts on the SA2 architecture in the case of 3GPP or Non 3GPP defined satellite RAN based on GEO and NGSO satellites.

5.22.2
Work Tasks

The following list of work tasks has been identified for this key issue.
Table 5.22.2-1: Work Tasks for SAT

	Work Task ID
	Work Task(s) 
	Work Task Description

	SAT _WT_#1
	Dynamic Reselection of user path for a group of UEs (Mobility of RAN Nodes)
	Simultaneous reselection of user path for the UEs served by a set of Next Gen (R)AN Nodes embarked on a moving platform (e.g. aircraft, vessel, train) to ensure service and session continuity;

Identify specific information (e.g. Next Gen (R)AN Cell identity, Next Gen Core identity) that needs to be provided to trigger the dynamic reselection of user path for a group of UEs.
Define related procedures to perform selection or reselection of the group UE user path, reusing whenever possible procedures defined under Key Issue 6.

	SAT _WT_#2
	Selecting or reselecting an efficient user path (Efficient user path selection for cross-border scenarios)
	Define criteria and trigger for efficient user plane path, considering the context information (e.g. cross border transport network supporting the NG2/NG3 interface) and other criteria influencing the selection of anchor point for the UE UP per session.

Identify possible impact on the efficient user path (re)selection procedure defined under key issue 6.

	SAT _WT_#3
	Specifics of satellite RAN (Mobility Management for satellite RAN).
	Identify possible impact on mobility management.(addressed in key issue 3): efficient tracking area design, adaptation of CN based paging procedures, Inter RAT (satellite and “terrestrial”) cell reselection/Hand-over procedures.

Identify possible SA2 architecture impact to support specific capabilities (e.g. UE to UE connectivity via satellite session management procedures, point-to-Multipoint service satellite capability).

	SAT_WT_#4
	Multicast Overlay via satellite
	Identify techniques to enable delivery of satellite delivered multicast multimedia streams at the NG RAN node


* * * End of Changes * * * *
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