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1. Introduction
This pCR proposes a solution analyzing the impacts to MC services group communication due to satellite access support.
2. Reason for Change
To provide solution analyzing the impacts to MC services (particularly group communication) due to satellite access support.
	[bookmark: _Toc160708044]4.4	Key issue #4: Satellite access support for MC services
[bookmark: _Toc160708045]4.4.1	Description
To ensure reliable MC services with larger coverage area, MC systems can benefit from satellite access, especially when the connectivity provided by the terrestrial networks faces limitations, e.g., bad coverage at remote areas. Hence, MC service UEs can be able to connect to MC system via satellite access to ensure service continuity. 
There are different satellite systems, based on altitude, roundtrip time and coverage such as; Low Earth Orbit (LEO), Medium Earth Orbit (MEO), and Geostationary Equatorial Orbit (GEO). Among these different systems, LEO offers low latency, and large area capacity density. 
In this study, it is worth understanding the deployment scenarios to utilize satellite access for MC services, and understanding how the MC KPIs (e.g., latency requirement) can be met when MC service users are connecting to the MC system via satellite access. 
Location reporting aspects for MC service clients is to be considered and understand whether location reports provided by MC service users over satellite access may or may not be different from MC service users over terrestrial access. 
[bookmark: _Toc160708046]4.4.2	Open issues
There are several aspects that need to be considered and studied to support satellite access for MC services, including but not limited to:
1.	Identify the different deployment scenarios for MC services using satellite access to result in a better MC service user experience.



3. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-01 V0.2.0.


* * * First Change * * * *
[bookmark: _Toc160708066]7.1.x	Solution #x: Impacts to MC group communication due to satellite access support
[bookmark: _Toc160708067]7.1.x.1	Solution description
This solution maps to KI# 4 related to study of impacts to MC group communication due to satellite access support.
As per current 3GPP specifications TS 22.261, TS 23.501 5G system is now possible with satellite access as well, where there is a connectivity between the UE and the satellite. This means 5G services are possible over both Terrestrial Network (TN) and Non-Terrestrial Network (NTN). In NTN, Satellite is placed into Low-Earth Orbit (LEO) typically at an altitude between 300 km to 2000 km, Medium-Earth Orbit (MEO) typically at an altitude between 8000 to 20000 km, or Geostationary satellite Earth Orbit (GEO) at 35786 km altitude. Satellite access networks are based on infrastructures integrated on a minimum of satellites placed in either GEO, MEO or LEO. Such 5GS architecture with satellite access is expected to increase coverage and availability of the services. However, there is significant propagation delay associated to connectivity via satellite as compared to connecting via terrestrial network.
The propagation delay via satellite associated with different orbit is as below:
	
	UE to serving satellite propagation delay [ms] [NOTE 1]
	UE to ground max propagation delay [ms] [NOTE 2]

	
	Min
	Max
	

	LEO
	3
	15
	30

	MEO
	27
	43
	90

	GEO
	120
	140
	280

	NOTE 1: The serving satellite provides the satellite radio link to the UE
[bookmark: _GoBack]NOTE 2: delay between UE and ground station via satellite link; Inter satellite links are not considered



According to TS 22.280, a Mission Critical Service (MCS Service) is a communication service reflecting enabling capabilities Mission Critical Applications and provided to end users from Mission Critical Organizations and mission critical applications for other businesses and organizations (e.g. utilities, railways). An MCS service is either Mission Critical Push To Talk (MCPTT) as defined in TS 23.379, Mission Critical Video (MCVideo) as defined in TS 23.281, or Mission Critical Data (MCData) as defined in TS 23.282 and represents a shared underlying set of requirements between two or more MCS service types. Following KPIs are requirements for MCS service:
	KPI 1
	MCPTT Access time
	< 300 ms

	KPI 2
	End-to-end MCPTT Access time
	< 1000 ms

	KPI 3
	Mouth-to-ear latency
	< 300 ms

	KPI 4a
	Maximum Late call entry time (without application layer encryption)
	< 150 ms

	KPI 4b
	Maximum Late call entry time (with application layer encryption)
	< 350 ms



MCS services are not restricted only to the ones defined in this clause and such services can also have priority treatment, if defined via operator's policy and/or local regulation. Priority treatment for MCX Service sessions require appropriate ARP and 5QI (plus 5G QoS characteristics) setting for QoS Flows according to the operator's policy. As per 3GPP TS 23.501, the following 5QIs are proposed for catering mission critical KPIs:
	5QI
Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
(NOTE 3)
	Packet Error
Rate 
	Default Maximum Data Burst Volume
(NOTE 2)
	Default
Averaging Window
	Example Services

	69
(NOTE 9, NOTE 12)
	Non-GBR
(NOTE1)
	5
	60 ms
(NOTE 7, NOTE 8)
	10-6
	N/A
	N/A
	Mission Critical delay sensitive signalling (e.g. MC-PTT signalling)

	8
	Non-GBR
(NOTE1)
	
80
	


300 ms
(NOTE 13)
	


10-6
	


N/A
	


N/A
	
Video (Buffered Streaming)
TCP-based (e.g. www, e-mail, chat, ftp, p2p file sharing, progressive

	65
(NOTE 9,
NOTE 12)
	GBR
(NOTE1)
	7
	75 ms
(NOTE 7, NOTE 8)
	
10-2
	N/A
	2000 ms
	Mission Critical user plane Push To Talk voice (e.g. MCPTT)

	67
(NOTE 12)

	GBR
(NOTE1)
	15
	100 ms
(NOTE 10,
NOTE 13)
	10-3
	N/A
	2000 ms
	Mission Critical Video user plane

	4

	GBR
(NOTE1)
	50
	300 ms
(NOTE 11,
NOTE 13)
	10-6
	N/A
	2000 ms
	Non-Conversational Video (Buffered Streaming)

	70
(NOTE 12)

	Non-GBR
(NOTE1)
	55
	200 ms
(NOTE 7,
NOTE 10)
	10-6
	N/A
	N/A
	Mission Critical Data (e.g. example services are the same as 5QI 6/8/9)

	10
	Non-GBR
(NOTE1)
	90
	1100ms
(NOTE 13)
(NOTE 17)

	10-6
	N/A
	N/A
	Video (Buffered Streaming)
TCP-based (e.g. www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.) and any service that can be used over satellite access type with these characteristics



Considering MCPTT Access time and Mouth-to-ear latency KPI requirements, which are less than 300 ms, the consumption of MCX Service has impacts when Users are connected via Satellite due to significant propagation delay. Thus there is a need to define service handling when users are connected with satellite access especially for group communication.
A set of MC service users (MC service group) with associated communication dispositions (e.g. media restrictions, default priority and commencement directions) are configured with static data (policy) for the use with one or more MC services.
In this solution, it is proposed to update the MC service group based on the Radio Access Network (RAT) Type connected to, with the following to provide optimal QoS and QoE during the group communication.
1. Allow Group Communication only to the group members connected via terrestrial network
2. Allow Group Communication only to the group members connected via non-terrestrial network
3. Allow Group Communication to the group members connected via terrestrial network or non-terrestrial network
4. Preferred RAT Type when the group members can be connected both via terrestrial network and non-terrestrial network
5. Preferred codec when group members are connected via terrestrial network or non-terrestrial network
When group policy is to allow Group Communication only to the group members connected via terrestrial network, any attempt from the group members connecting other than terrestrial network may be rejected by the MC service server.
When group policy is to allow Group Communication only to the group members connected via non-terrestrial network, any attempt from the group members connecting via the terrestrial network may be rejected by the MC service server.
When group policy is to allow Group Communication to the group members connected via terrestrial network or non-terrestrial network, MC service server allows group members connected either via terrestrial network or non-terrestrial network. Subsequently, based on the operator policy, during group communication the users connecting via non-terrestrial network may be allowed to listen only communication (i.e. not allowed to Floor Request/Grant).
When the group members can be connected both via terrestrial network and non-terrestrial network, based on the group policy or operator policy, all the group members shall be connected to a preferred RAT Type. This ensures all the group members experience consistency during group communication.
When the group members can be connected both via terrestrial network and non-terrestrial network, based on the group policy or operator policy, all the group members shall be using same preferred codec.
[bookmark: _Toc160708068]7.1.x.2	Architecture Impacts
[bookmark: _Toc160708069]There are no functional model impacts to MC services architecture due to introduction of this solution. 
7.1.x.4	Solution evaluation
Editor's note:	This clause provides an evaluation of the solution. The evaluation should include the descriptions of the impacts to existing architectures.
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