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Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a …

	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	770002
	Feasibility Study on using Satellite Access in 5G
	SA1, FS_5GSAT, TR 22.822

	800010
	Integration of Satellite Access in 5G
	SA1, 5GSAT

	860010
	Guidelines for Extra-territorial 5G Systems
	SA1, FS_5GET, TR 22.926. General extra-territorial aspects, in particular on regulations, are addressed.

	800026
	Study on architecture aspects for using satellite access in 5G
	SA2, FS_ 5GSAT_ARCH, TR 23.737. An issue of satellite beams overlapping several countries is discussed.

	860005
	Integration of satellite systems in the 5G architecture
	SA2, 5GSAT_ARCH

	750040
	Study on NR to support Non-Terrestrial Networks
	RAN1, FS_NR_nonterr_nw, TR 38.811

	800099
	Study on solutions for NR to support non-terrestrial networks (NTN)
	RAN3, FS_NR_NTN_solutions, TR 38.821. Deployment scenarios are captured.

	860046
	Solutions for NR to support non-terrestrial networks (NTN)
	RAN2, NR_NTN_solutions

	890005
	CT aspects of 5GC architecture for satellite networks
	CT1, 5GSAT_ARCH-CT, TR 24.821


3
Justification

TS 22.261 requires that the 5G system shall be able to provide services using satellite access. TS 22.261 also contains related requirements introduced by TR 22.822. Downstream working groups have studied deployment scenarios, architecture, issues to the 5G system, and solutions (see TR 38.811, TR 38.821, and TR 23.737). Recently they have down selected the deployment scenario to assume the transparent payload only (see RP-201256), which also means ITL (i.e. inter satellite link) is not considered. They are now going to develop specifications.

Focus has been on radio, but they also picked up a real world issue; an issue of satellite beams overlapping several countries (see clause 5.10 of TR 23.737). As long as (i) NTN (i.e. non-terrestrial network) is used for access, (ii) the transparent payload is assumed, and (iii) UE is on the earth surface, real world issues related to relation between countries and to relation between MNOs might be to this extent.
But future scenarios are much broader. "Space internet" and "Satellite IoT" are already coming. They are realized via the satellite constellation where ITL is used and some satellites are equipped with capability to process remotely-sensed data. Communication during "Space travel" and "Planetary exploration" where the space vehicle is equipped with UEs or a RAN node can be considered as a next step, when the radio technology gets mature enough to deal with high relative speed between communication end points.

When these scenarios happen and multiple operators (i.e. entities that operate some part of the system) embark on the satellite communication business, various sorts of interaction between such operators will emerge. Then "Communication in space" requires re-consideration of even basic concepts, such as operator, operator id, network sharing and equivalent network, network search and selection, access control, roaming, inter-operator billing, and responsibility to support regulatory service (e.g. emergency call, PWS, LI). This is because those concepts have been developed under implicit assumptions e.g. that a PLMN is pegged to a geographical area inside of a country, deployment of RAN is costly, a cell is small compared to the size of network and country, and UE's moving speed is manageable.

There is a long way to go to realize "Communication in space". We believe that guidelines, which provide relevant concepts and terminologies, show schematically-developed deployment scenarios, and describe constraints or caution deduced from regulation for each scenario, are beneficial and serves when considering actual requirements to the system in the future.
4
Objective

The objectives of this study are:
-
To identify deployment models, including those where:

-
Satellite communication is used for access or for backhaul.

-
Satellite has the transparent payload only or some sort of processing capability, such as e.g. RAN, CN, and application server.

-
ISL is used or not.
-
UE is on the earth surface or in space, such as e.g. on the satellite and on the space vehicle.

-
To enhance those deployment models taking into account situations where multiple countries and multiple operators are involved, including situations where:

-
A satellite beam spans several countries or beyond areas an operator is allowed to operate.

-
To investigate concepts relevant to describe potential requirements for inter-operator relationships that are captured in the deployment models.
-
To develop guidelines that provide concepts and terminologies, show schematically-developed deployment scenarios, and describe constraints or caution deduced from regulation for each scenario.
A guidelines document will be produced in [Rel-xx] timeframe that should also be useful as a basis for future work.

NOTE:
Actual study and work leading to new requirements are to be established separately later either in SA1 or in another WG, if they are needed, considering progress in currently ongoing work in 3GPP and timing that the industry requires enhancement of NTN.
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Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	Internal TR
	22.XXX
	Study on Guidelines for Communication in Space 
	TSG#xx
	TSG#xx
	Minokuchi, Atsushi, NTT DOCOMO, minokuchi at nttdocomo dot com


	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks
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Work item Rapporteur(s)
Minokuchi, Atsushi, NTT DOCOMO, minokuchi at nttdocomo dot com
7
Work item leadership

SA1
8
Aspects that involve other WGs
SA3 LI: regulatory aspects on LI.
9
Supporting Individual Members
	Supporting IM name

	NTT DOCOMO

	

	

	

	

	


