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1
Abstract
This contribution proposes  a set of additions to the some  existing Key Issues 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 satellite component.
This document refers to the revision of TDOC S2-164314 as discussed on Monday 29th August 2016.
2
Discussion
As 3GPP progresses its work towards the development of the Next Generation system, this document aims at proposing elements of architecture when addressing specific use cases related to the integration of satellite as part of the 5G ecosystem:
Thanks to their inherent wide coverage capability and reliability, satellite networks will support a wide range of services and use case families for the next generation systems, as identified in [4] to [7].
Hence, the architecture of the Next Gen system shall support the seamless integration of satellite components through several deployment scenarios to enable:
· Broadband access everywhere especially with service extension in low population density regions with low ARPU (Average Revenue Per User), in underserved areas, on board public and private transport moving platforms (e.g. aircrafts, vessels, trains, bus, etc.) through backhaul or distributed core;
· The Global service continuity especially for machine type communications (MTC), public safety communications, emergency communications and Public warning/emergency alert systems;
· Terrestrial network off-loading which includes the following use cases:

· a) Cell sites in underserved areas which are connected with low bandwidth backhaul links (e.g. microwave) can be easily upgraded by backhauling the latency insensitive downstream traffic over high throughput satellite links. The large coverage area of satellite beams allows for greater statistical multiplexing gains. Moreover, the genuine satellite broadcast and multicast capabilities enable bandwidth efficient live video streaming and content distribution to edge caches;
· b) When a satellite link is used for backhaul from a cell site the traffic normally first lands at satellite Gateway (which could be in a different country) before being forwarded to the core network. Traffic destined to and from the Internet could be directly offloaded to the Internet at the satellite gateway rather than being sent back to the core network. 
The integration of satellite in the next generation system architecture relates to:
· the “5G Connectivity Using Satellites” use case of 3GPP TR 22.891 [9] 
· the “Satellite extension to Terrestrial” deployment scenario of 3GPP TR 38.913 [10] 
Moreover, the 3GPP technical reports defining the New Services and Markets Technology Enablers for the Next generation system have identified the added value of integrating satellite components in the next generation system:
	3GPP documents
	Next Gen use case families where satellite are expected to play a role

	3GPP TR 22.861 [4]
	“Service continuity for Machine Type Communication”

	3GPP TR 22.862 [5]
	“Higher availability” and “Mission critical services”

	3GPP TR 22.863 [6]
	“Deployment and Coverage”, “Higher user mobility” (e.g. aircrafts)

	3GPP TR 22.864 [7]
	“Access”
To this, one can add “Backhaul” since satellite backhaul solutions already exist  for 2G to 4G networks


In relations to the use case “5G Connectivity Using Satellites”  as defined in 3GPP TR 22.891 [9], the following scenarios are identified:
1/ Scenario I: Next Gen RAN installed on board Aircrafts/Vessels/Trains:

For the provision of NextGen service to aircraft or vessels passengers, Next (R)AN equipments will be installed on board moving platforms and connected to the NextGenCore via satellite transport network such as multi beam satellite system (with typically a 100 km to 200 diameter beam foot print on ground) with multiple anchor points. 
As the platform moves along its route, hand-over mechanisms ensure that the connectivity is transferred from one satellite beam to another one; and in some cases, this requires also change from anchor satellite Earth stations located in different countries. In association with this mechanism, NextGen system shall implement dynamic NG2/NG3 interface relocation from primary to secondary NextGen core in the different countries where local anchor satellite Earth stations are installed to ensure service continuity. NG2/NG3 interface Relocation is needed because the IP address of the Next Gen (R)AN Node has to be changed when the anchor satellite Earth station changes.
The question(s) to be addressed are: 

· On which basis and through which mechanism(s) the dynamic reselection of the user and control planes will be performed? 
The question(s) associated with this scenario are proposed to be addressed under a new Key Issue.

2/ Scenario II: Extrement Rural Connectivity:
In the case of NextGen service in isolated areas (e.g. Low ARPU regions), Next (R)AN equipments will be deployed in villages. The RAN equipments will be connected to the NextGen Core via satellite transport network that can be deployed over borders. In such a case the termination point of the transport network may be not located in the same country as the NextGen(R)AN equipment. 

Due to this operational constraint, the NextGen system shall implement efficient user plane path selection in order to ensure that user plane traffic is routed to the most appropriate anchor points (gateway to data network) “in country” and “out of country”.

The architectural impact to support both of these use cases can be illustrated in Figure 1:


[image: image1]
Figure 1: Impact of cross border transport network on NG2/NG3 interface

The question(s) to be addressed are: 

· How to manage the user plane and the control plane in a differentiated manner, when considering a cross border architecture?
· How to manage UE sessions to route user plane traffic to/from the nearest anchor point, when considering a cross border architecture?
The questions associated with this scenario are proposed to be addressed under a new Key Issue.
3/ Scenario III: Satellite RAT
Satellite RAN will provide global service coverage. The support of Satellite RAN (3GPP and non 3GPP defined) may require some SA2 architecture adaptations to manage

· network selection and discovery in the presence of other RAT’s, whether “terrestrial” 3GPP defined or not (e.g. WLAN)

· mobility aspects for example in idle mode state or inactive connected state due to specific radio resource management, Inter RAT (“terrestrial and satellite) cell reselection/hand-over with differentiated latency (Round Trip Times in satellite RAN can range from 30 milliseconds to 500 milliseconds)
· specific capabilities such as direct UE-UE connectivity via satellite, Point-to-Multipoint
The questions raised with this scenario are related to the criteria and methods proposed to be addressed under Existing Key Issue #17 (network selection and discovery) and under a new key issue for the other topics (mobiliy aspects and specific capabilities).

This is illustrated in the figure 2.
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Figure 2: satellite Radio access Technologies integrated in NextGen (R)AN
3
Conclusions

This contribution emphasizes the need for the next generation system to integrate satellite components to support a variety of use case families and services for the Next Generation system, as identified in technical reports developed within 3GPP SA and RAN groups. 

Based on the above discussion, we propose some additions to existing key issues  to TR 23.799.
The proposed changes relate to:

· Clause 3.1 & 3.2: Definition and abbreviations associated to the elements to be addressed;

· Clause 4.1 (Architecture requirements), to insert the need to take into account satellite-based;

· An addition to the  existing Key Issue 17, as well as a proposal for a new Key Issue..
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5
Proposal for approval

It is proposed to add the following texts to TR 23.799 “Study on Architecture for Next Generation System”.
* * * Start of changes * * * * (new text in revision mark)

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

…

Satellite: a platform integrating a transparent repeater or a telecommunication transmitter, placed into Low-Earth Orbit (LEO) typically at an altitude between 500 km to 2000 km, Medium-Earth Orbit (MEO) typically at an altitude between 8000 to 20000 km, or Geostationary-satellite Earth Orbit (GEO) at circa 35 786 km altitude. 
Non Geostationary Satellites ( LEO and MEO) circle around the Earth with a period that varies between 1.5 hour and 10 hours. A constellation of NGSO satellite associated with handover mechanisms are  necessary to ensure to service continuity.
…

* * * End of Changes * * * *
* * * Start of changes * * * * (new text in revision mark)

3.2
Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
…

GEO
Geostationary satellite Earth Orbit
LEO
Low Earth Orbit

MEO:
Medium Earth Orbit
NGSO
Non Geostationary Satellite Orbit
…
* * * End of Changes * * * *
* * * 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. 
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)

5.17
Key Issue 17: 3GPP architecture impacts to support network discovery and selection

5.17.2
Work Tasks
Table 5.17.2-1: Work tasks for Key Issue: Network Discovery and Selection Framework

	

	Work Task ID
	Work Task(s)
	Work Task Description

	NDS_WT_#1
	Define overall architecture for network discovery and selection architecture in NextGen
	1.1Define entities which constitute the network discovery and selection architecture and interfaces between those entities. 

NOTE: A solution or a part of a solution may be specific to an access technology (e.g. to WLAN, Satellite Radio Access Technology) or a class of access technologies (e.g. to Non-3GPP Access Networks).

1.2How is information provisioning performed?

1.3Which entities enforce NDS decisions?


* * * End of Changes * * * *
* * * Start of changes * * * * (all new text)

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
	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 reselection;
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 
	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.
	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.)


* * * End of Changes * * * *
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