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1. 
Introduction
The study for the Integration of satellite components in the 5G architecture (FS_5G_5GSAT_ARCH) is approved in SP-181253 [1]. The corresponding SA2 Work Task Sheet in S2-1912780 (Email approved) [2] contains the following Work Tasks: 
	Work Task ID
	Work Task Title
	Work Task Description
	RAN Dependency 
	TU Estimate

(Study + Normative)

Total TU = 3.3 + 4 (7.3)
	Inter Work Tasks Dependency 

Editor’s Note: This column should highlight if WT#x is self-contained, or is depended on completion of other WTs

	WT#1
	Mobility Management
	Mobility management - how to design an efficient tracking area when integrating a non-geostationary satellite access? What are the minimal solutions to adapt or create CN based paging procedures, etc.?
	Yes 
	1.0+ 0.5
	Self-contained

	WT#2
	Local regulations and associated serviced
	What are the regulatory issues and the corresponding solutions for the integration of satellite in a 5G system, in particular given the footprint of a satellite network (or the global access area etc.)?
	No
	0.5+1.0
	Partially dependent on WT1

	WT3
	QoS Framework
	QoS framework - When considering the above use cases, should the QoS framework be adapted, and if so how? E.g. Do longer delays have impact on messages at N1/N2/N3 reference points? Does the system need to adjust the QoS depending on whether a satellite is used?
	Yes
	0.5+1.0
	elf-contained

	WT4
	RAN/CN functional allocations 
	How do country codes work in the case of cells spanning several countries?
	Yes
	0.8+0,75
	Partially dependent on WT 1 & WT2

	WT5
	5G Fixed Backhaul between NR and the 5G Core
	QoS management over backhaul
	Yes
	0.5+ 0,75
	Partially dependent on WT3.


This document is the summary of the corresponding moderated email discussion in SA Drafts reflector according to the principles agreed in SP-190950 [3].
2.
Companies’ views for the Work Tasks

Editor’s Note: In this clause companies’ can provide their views on the work tasks in terms of importance of studying the particular work task in Rel-17 

NOTE 1: 
The views are provided in the following table sorted by increasing order of reception.

NOTE 2: 
The inputs from Vodafone & CMCC were received after the deadline set by the Moderator. It was however decided this would be these latest inputs would be integrated received for this Email discussion.

2.1
Mobility Management (WT#1)

	Company
	View on importance of the particular Work Task and whether this task (if applicable sub-work tasks) is required to be included in this release. Provide the rationale and justification for the proposal e.g. deployment scenarios, design choices etc
	If you think this WT is required to be included in Rel-17 write ‘YES’, otherwise leave blank

	Qualcomm
	Basic functionality, required
	YES

	Eutelsat
	Mobility management is mandatory for LEO constellation
	YES

	MediaTek
	Basic functionality
	YES

	THALES S.A., Airbus DS SLC,  Avanti PLC, BDOS, CeWit, CiticSat, CNES, CTTC, DLR, European Space, Agency (ESA), Firstnet, Fraunhofer HHI, Fraunhofer IIS, Gemalto N.V., Globalstar, HNS, University of Surrey S.A. (ICS), III, IITH, IITM, Inmarsat, Intelsat, KT Corp., KTSAT, Kymeta Corporation, Leonardo Spa, Ligado, Ministère de l'Intérieur, National Taiwan University, Nomor, Norwegian Communications Authority (Nkom), Omnispace, Pivotal Commware, Reliance Jio, SA Catapult, Saankhya Labs , SES S.A., SyncTechno Inc, Tejas Networks, TNO, VT iDirect Solutions LTD,  VTT, ZITiS
	
	YES

	Dutch National Police
	It is often a struggle to provide coverage for the emergency services in rural and remote areas. It is hoped that this work would create an additional deployment option.  

It is worth investigating if satellite in 5G can be  used to provide air –ground- air communcations for emercency services
	YES

	Home Office
	It is often a struggle to provide coverage for the emergency services in rural and remote areas. It is hoped that this work would create an additional deployment option.   
	YES

	Ericsson
	Required in order to support satellite-based access, as it provides the basic functionality for mobility management.   
	YES

	CATT
	To make the 5GS integrating satellite more efficient, mobility management needs to be considered at the beginning.
	YES

	Huawei
	Basic functionality to make the satellite access work
	YES

	Vodafone
	This seems to just be implementation specific.
	Vodafone

	China Mobile
	Essential as it is fundamental feature to support mobility
	YES


2.2
Local regulations and associated serviced (WT#2)
	Company
	View on importance of the particular Work Task and whether this task (if applicable sub-work tasks) is required to be included in this release. Provide the rationale and justification for the proposal e.g. deployment scenarios, design choices etc
	If you think this WT is required to be included in Rel-17 write ‘YES’, otherwise leave blank

	Qualcomm
	Needed for regulatory requirements
	YES

	Eutelsat
	Reguations could be a show stopper for any deployment , therefore it should be addressed in release 17
	YES 

	MediaTek
	Basic functionality. 

Note: addressing satellite backhaul is not deemed necessary in Rel-17 hence could be deferred to Rel-18
	YES

	THALES S.A., Airbus DS SLC,  Avanti PLC, BDOS, CeWit, CiticSat, CNES, CTTC, DLR, European Space, Agency (ESA), Firstnet, Fraunhofer HHI, Fraunhofer IIS, Gemalto N.V., Globalstar, HNS, University of Surrey S.A. (ICS), III, IITH, IITM, Inmarsat, Intelsat, KT Corp., KTSAT, Kymeta Corporation, Leonardo Spa, Ministère de l'Intérieur, National Taiwan University, Nomor, Norwegian Communications Authority (Nkom), Omnispace, Pivotal Commware, Reliance Jio, SA Catapult, Saankhya Labs , SES S.A., SyncTechno Inc, Tejas Networks, TNO, VT iDirect Solutions LTD,  VTT, ZITiS
	Emergency services, Public Warning, Lawful intercept and other services rely on specific solutions (because of the supra national coverage of satellites) including the location of UEs, as well as possible modifications of the CNs procedures. Inclusion of these features in Rel. 17 is essential, this will contribute saving lives and supporting the daily tasks of emergency teams. 
	YES 

	Dutch National Police
	It can be a struggle to provide coverage for the emergency services in rural and remote areas. It is hoped that this work would create an additional deployment option.   
	YES

	Home Office
	It is often a struggle to provide coverage for the emergency services in rural and remote areas. It is hoped that this work would create an additional deployment option.   
	YES

	Ericsson
	The WT is related to WT#1 and is also a requirement in order to support the feature
	YES

	CATT
	Essential to support regulatory requirements
	YES

	Huawei
	Essential to support regulatory requirements 
	YES

	Vodafone
	RAN functionality to route to the CN of the correct country is needed. But this is RAN work that is needed as a result on the SA2 study.
	NO for SA 2 WID, but ESSENTIAL work in RAN WID

Study TU consumed already.


2.3
QoS Framework (WT#3)
	Company
	View on importance of the particular Work Task and whether this task (if applicable sub-work tasks) is required to be included in this release. Provide the rationale and justification for the proposal e.g. deployment scenarios, design choices etc
	If you think this WT is required to be included in Rel-17 write ‘YES’, otherwise leave blank

	Qualcomm
	We believe current solutions in 5GS can be applied, and the remaining issues belong to CT1
	

	Eutelsat
	QoS is a fundamental , even more when we need to address services that are sensitive to the latency. This WT should be part of the Release 17.
	YES

	MediaTek
	Basic functionality. 

Note: addressing satellite backhaul is not deemed necessary in Rel-17 hence could be deferred to Rel-18
	YES

	THALES S.A., Airbus DS SLC,  Avanti PLC, BDOS, CeWit, CiticSat, CNES, CTTC, DLR, Firstnet, Fraunhofer HHI, Fraunhofer IIS, Gemalto N.V., Globalstar, HNS, University of Surrey S.A. (ICS), III, IITH, IITM, Inmarsat, Intelsat, KT Corp., KTSAT, Kymeta Corporation, Leonardo Spa, Ministère de l'Intérieur, National Taiwan University, Nomor, Norwegian Communications Authority (Nkom), Omnispace, Pivotal Commware, Reliance Jio, SA Catapult, Saankhya Labs , SES S.A., SyncTechno Inc, Tejas Networks, TNO, VT iDirect Solutions LTD,  VTT, ZITiS
	Satellite delay can be significantly larger than those met for terrestrial networks need and would some specific solutions. The introduction of the 5G NG-RAN satellite access networks into the 5G systems with these characteristcs and QoS support features needs to be normalized in Rel. 17.
	YES

	European Space Agency (ESA)
	3GPP defined QoS support mechanisms need to be supported by integrated 5G satellite terrestrial networks. Solutions applicable to 5G Satellite need to be normalized.
	YES

	Dutch National Police
	It is often a struggle to provide coverage for the emergency services in rural and remote areas. It is hoped that this work would create an additional deployment option.   
	YES

	Home Office
	It is often a struggle to provide coverage for the emergency services in rural and remote areas. It is hoped that this work would create an additional deployment option.   
	YES

	Ericsson
	The QoS enhacements discussed seem not to be crucial for supporting satellite-based access or backhaul. Existing system can support varying delays. Aspects related to NAS timers should be handled by CT1, and do not need SA2 work.
	

	CATT
	Essential to the 5GS with satellite enabled AN or satellite backhaul. 
	YES

	Huawei
	Basic functionality to make the satellite access work
	YES

	Vodafone
	Need to be able to utilize RAT Type = Satellite NR.

Study TU have been used up.
	YES

	China Mobile
	Essential as it is fundamental
	YES


2.4
RAN/CN functional allocations (WT#4)
	Company
	View on importance of the particular Work Task and whether this task (if applicable sub-work tasks) is required to be included in this release. Provide the rationale and justification for the proposal e.g. deployment scenarios, design choices etc
	If you think this WT is required to be included in Rel-17 write ‘YES’, otherwise leave blank

	Qualcomm
	Essential system work
	YES

	Eutelsat
	Release 17 should address the case when a cells is spanning among serveral countries which require RAN/CN functional allocations solution 
	YES

	MediaTek
	Basic Functionality
	YES

	THALES S.A., Airbus DS SLC,  Avanti PLC, BDOS, CeWit, CiticSat, CNES, CTTC, DLR, European Space, Agency (ESA), Fraunhofer HHI, Fraunhofer IIS, Gemalto N.V., Globalstar, HNS, University of Surrey S.A. (ICS), III, IITH, IITM, Inmarsat, Intelsat, KT Corp., KTSAT, Kymeta Corporation, Leonardo Spa, Ministère de l'Intérieur, National Taiwan University, Nomor, Norwegian Communications Authority (Nkom), Omnispace, Pivotal Commware, Reliance Jio, SA Catapult, Saankhya Labs , SES S.A., SyncTechno Inc, Tejas Networks, TNO, VT iDirect Solutions LTD,  VTT, ZITiS
	This task is of importance as it is also associated with the WT#2 (local regulations) and where different solutions can be normalized for different scenarios (LEO/MEO – ie. Non Geostationary) or Geostationary and with a different allocation of the functions between RAN and CN. WT1 solutions are also impacting the RAN/CN functional allocations as the selection of mobility management approaches could possibility impact as well CN functions.
	YES

	European Space Agency (ESA)
	The support of important verticals use cases and connectivity scenarios (PPDR, 5G private networks, transportation, critical comms, etc) by 5G integrated satellite and terrestrial networks necessitate a distributed allocation of functionalities between RAN and CN.
	YES

	Ericsson
	This is a fundamental part for supporting satellite-based access
	YES

	CATT
	RAN/CN function will be impacted anyway.
	YES

	Huawei 
	Not sure the concrete scope here aiming at the RAN/CN functional allocations. Probably the basic functionalities are already captured in the WT# 1, 2, and 3.
	

	Vodafone
	
	Abstain


2.5
5G Fixed Backhaul between NR and the 5G Core (WT#5)

	Company
	View on importance of the particular Work Task and whether this task (if applicable sub-work tasks) is required to be included in this release. Provide the rationale and justification for the proposal e.g. deployment scenarios, design choices etc
	If you think this WT is required to be included in Rel-17 write ‘YES’, otherwise leave blank

	Qualcomm
	Based on results of the study, this is not essential
	

	Eutelsat
	The QoS management over backhaul is key for any deployment and need to be address in release 17.
	YES

	MediaTek
	Basic functionality if restricted to fixed backhaul
	YES

	THALES S.A., Airbus DS SLC,  Avanti PLC, BDOS, CeWit, CiticSat, CNES, CTTC, DLR, Firstnet, Fraunhofer HHI, Fraunhofer IIS, Gemalto N.V., Globalstar, HNS, University of Surrey S.A. (ICS), III, IITH, IITM, Inmarsat, Intelsat, KT Corp., KTSAT, Kymeta Corporation, Leonardo Spa, Ministère de l'Intérieur, National Taiwan University, Nomor, Norwegian Communications Authority (Nkom), Omnispace, Pivotal Commware, Reliance Jio, SA Catapult, Saankhya Labs , SES S.A., SyncTechno Inc, Tejas Networks, TNO, VT iDirect Solutions LTD,  VTT, ZITiS
	As for satellite 5G NG-RAN access, QoS management for backhaul (whether for 3GPP or non 3GPP access networks) has to be addressed as it is also the case for management, as both application scenarios (access and backhaul) are of importance for the integration of satellite for 5G (to extend the coverage of 5G networks, to supplement 5G networks where there temporarily not available, in particular for critical communications.
	YES

	Europan Space Agency (ESA)
	3GPP compliant QoS mechanisms and management is important for the graceful integration of satellite networks with 5G terrestrial networks in time and cost efficient manner.
	YES

	Dutch National Police
	Dutch emergency network relies on satellite backhaul, especially when additional capacity/coverage is temporarily and urgently needed or when fixed connectivity is not possible.
	YES

	Home Office
	UK’s emergency network relies on satellite backhaul, especially when additional capacity/coverage is temporarily and urgently needed (e.g. an emergency in a remote rural area)
	YES

	Ericsson
	The QoS enhacements discussed seem not to be crucial for supporting satellite-based access or backhaul. Existing system can support varying delays.
	

	Huawei
	Largely already covered in the WT#3. Need to make clear the specific area for this WT.
	YES

	Vodafone
	Satellite backhaul links have existed for many years. This seems to be additional functionality / a separate feature.
	No


3.
Summary and way forward proposal
Editor’s Note: In this clause the summary of the email discussion will be outlined by the convenor and possible way forward proposal in terms of the scope of this item in Rel-17 may be proposed by the convenor.
3.1
Summary

On the email discussion on FS_5GSAT_ARCH, 51 organisations contributed to the Email discussion (Qualcomm, Eutelsat, MediaTek, THALES S.A.,  Airbus DS SLC,   Avanti PLC, BDOS,  CeWit,  CiticSat,  CNES,  CTTC, DLR,  European Space, Agency (ESA),  Firstnet, Fraunhofer HHI,  Fraunhofer IIS,  Gemalto N.V., Globalstar, HNS, University of Surrey S.A. (ICS),  III, IITH, IITM, Inmarsat, Intelsat, KT Corp., KTSAT, Kymeta Corporation, Leonardo Spa, Ligado, Ministère de l'Intérieur, National Taiwan University, Nomor,  Norwegian Communications Authority (Nkom),  Omnispace,  Pivotal Commware,  Reliance Jio,  SA Catapult, Saankhya Labs ,  SES S.A., SyncTechno Inc, Tejas Networks,TNO, VT iDirect Solutions LTD,  VTT, ZITiS, Dutch National Police, Home Office, Ericsson, CATT, Huawei, Vodafone, China Mobile), of which 2 contributed after the deadline (Vodafone, CMCC) but were considered as receivable.
3.1.1
Summary on Mobility Management (WT#1)
On the question on whether these organizations think this WT is required to be included in Rel-17, the following answers have been counted:

- ‘YES’, from 50 organizations;
- ‘NO’, from  1 organization; 

3.1.2
Summary on Local regulations and associated serviced (WT#2)
On the question on whether these organizations think this WT is required to be included in Rel-17, the following answers have been counted:

- ‘YES’, from 49 organizations;
- ‘NO’, from  1 organization; 

3.1.3
Summary views on QoS Framework (WT#3)
On the question on whether these organizations think this WT is required to be included in Rel-17, the following answers have been counted:

- ‘YES’, from 49 organizations;
- blank, from 1 one organization.
3.1.4
Summary views on RAN/CN functional allocations (WT#4)
On the question on whether these organizations think this WT is required to be included in Rel-17, the following answers have been counted:

- ‘YES’, from 50 organizations;
- blank, from 2 organizations (1 abstained, considered as blank).
3.1.5
Summary views on 5G Fixed Backhaul between NR and the 5G Core (WT#5)
On the question on whether these organizations think this WT is required to be included in Rel-17, the following answers have been counted:

- ‘YES’, from 48 organizations;
-  blank, from 2 organisations ;

- ‘NO’, from  1 organisation; 
3.2 
Way forward proposal
Based on the above summary, the following way forward is proposed for the normative phase of FS_5GSAT_ARCH:
· Include Mobility Management (WT#1) as described in [2] and following conclusions of [3];
· Include Local regulations and associated serviced (WT#2) as described in [2] and following conclusions of [3];

· Include QoS Framework (WT#3) as described in [2] and following conclusions of [3];

· Include RAN/CN functional allocations (WT#4) as described in [2] and following conclusions of [3];

· Include 5G Fixed Backhaul between NR and the 5G Core (WT#5) as described in [2] and following conclusions of [3].
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