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1. Introduction
This pCR updates annex B provides the information on satellite access characteristics relevant for MC services. The additional information is related to satellite coverage of 5G non-terrestrial (5G NTN) with respect to terrestrial networks (TNs). 
2. Reason for Change
Provides information related to the coverage of NTNs and potential uses for MC services. 
3. Conclusions
The geometrical coverage for different satellite types (LEO, MEO, GEO) depends on their altitude and antennas used on the satellite. 
4. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-01 v 0.3.0


* * * First Change * * * *
2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 22.261: "Service requirements for the 5G system; Stage 1".
[3]	3GPP TR 22.822: "Study on using satellite access in 5G; Stage 1". 
[4]	3GPP TR 22.865: "Study on satellite access - Phase 3". 
[5]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2". 
[6]	3GPP TS 23.502: "Procedures for the 5G system, Stage 2". 
[7]	3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System". 
[8]	3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access". 
[9]	3GPP TS 23.682: "Architecture enhancements to facilitate communications with packet data networks and applications"
[10]	3GPP TS 23.558: "Architecture for enabling Edge Applications"
[22.261]	3GPP TS 22.261: "Service requirements for the 5G system"
[22.179]	3GPP TS 22.179: "Mission Critical Push to Talk (MCPTT); Stage 1"
[22.822]	3GPP TS 22.822: "Study on using satellite access in 5G"
[38.821]	3GPP TR 38.821: "Solutions for NR to support Non-Terrestrial Networks (NTN)"
[38.811]	3GPP TR38.811: "Study on New Radio (NR) to support non-terrestrial networks"


* * * Second Change * * * *
[bookmark: _Toc165031202]Annex B (informative):	Information related to Satellite access support for MC Service
B.1		Propagation delay over satellite 
As per the current 3GPP specifications 3GPP TS 22.261[22.261] and 3GPP TS 23.501[5], terrestrial mobile communicationiscommunication is possible via satellite access, where there is a connectivity between the UE and the satellite. Accordingly, This means that 5G services are possible over both Terrestrial Network (TN) and Non-Terrestrial Network (NTN). In NTN, non-Geo stationary Orbit (NGSO)  Ssatellites are is placed into Low-Earth Orbit (LEO) typically at an altitudes between 300 km to 2000 km, Medium-Earth Orbit (MEO) typically at an altitudes between 8000 to 20000 km, or . The Geostationary satellite Earth Orbit (GEO) satellites are placed at 35786 km altitude. Utilizing satellite access is beneficial to increase network coverage and availability of the services. However, there is significant propagation delay associated to connectivity via satellite introduces additional propagation delays as compared to the connectivitying established via terrestrial network.
The propagation delay via satellite associated with different orbit is as below as discussed in 3GPP TS 22.261 [22.261]:
Table B.1-1: Satellite propogationpropagation delays
	
	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
NOTE 2: delay between UE and ground station via satellite link; inter satellite links are not considered



Satellite systems of relatively low altitude, e.g., LEO, can offer relatively lower latency, which can be the most beneficial choice for latency sensitive services such as MC services. 
Furthermore, unlike GEO, beams of non-GEONGSO satellites (LEO and MEO) satellites are moving with respect to the ground. Therefore, it is necessary to have a constellation of several non-GEONGSO satellites associated with the MC service under consideration to ensure proper service continuity over the non-terrestrial networks. Consequently, a specific geographical area will be covered through satellite beams created by different NGSO satellites over time. This results in having the same cell being covered by different beams, i.e., different non-GEO satellites over time. 
Following KPIs are requirements for MC service as specified in 3GPP TS 22.179 [22.179]:
Table B.1-2: Mission Critical KPIs
	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



MC 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 MC Services 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 [5], the following 5QIs are proposed for catering mission critical KPIs:
Table B.1-3: 5QIs catering Mission Critical KPIs
	5QI
Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
	Packet Error
Rate 
	Default Maximum Data Burst Volume
	Default
Averaging Window
	Example Services

	69
	Non-GBR
	5
	60 ms
	10-6
	N/A
	N/A
	Mission Critical delay sensitive signalling (e.g. MC-PTT signalling)

	8
	Non-GBR
	
80
	


300 ms
	


10-6
	


N/A
	


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

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

	67

	GBR
	15
	100 ms
	10-3
	N/A
	2000 ms
	Mission Critical Video user plane

	4

	GBR
	50
	300 ms
	10-6
	N/A
	2000 ms
	Non-Conversational Video (Buffered Streaming)

	70

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

	10
	Non-GBR
	90
	1100ms
	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 MC Services has impacts when MC Service users are connected via Satellite due to significant propagation delay.
Considering MCPTT Access time and Mouth to ear latency KPI requirements, which are less than 300 ms, the consumption of MC services might be impacted when MC service users are connected via, e.g., GEO satellite due to the corresponding propagation delay. 
B.2		Geometrical coverage of satellite
NTN provides larger coverage in comparison to TNs. In general, the coverage provided by NTN may correspond to up to tens of thousands of TN cells. Therefore, NTN can be considered an efficient approach in providing MC services over multicast and broadcast sessions for a large area, especially large area which suffers of poor to no TN coverage (e.g., in extremely rural areas, natural disasters, etc.)
As discussed in 3GPP TS 22.822 [22.822], the theoretical geometrical coverage of a satellite depends on its altitude and its minimum elevation angle, i.e., the angle which the satellite is seen by the MC service UE above the horizon, as explained in Figure B.2-1.

Figure B.2-1: Illustration of the geometrical coverage of a satellite
Furthermore, table B.2-1 presents the elevation angle (in degrees) and altitude of different satellite types (LEO, MEO and GEO) and their corresponding distance (satellite to MC service UE in km), propagation delay (in msec) and geometrical coverage radius (in km). 
Table B.2-1: UE to satellite distances, propagation delays and geometrical coverage radiifor different satellite types based on their altitude and elevation angle. 

Furthermore, Table B.2-2 illustrates the number of satellites needed in a constellation to provide continuous global coverage for an elevation angle ranging from 5 to 10 degrees. 
Table B.2-2: Illustration of number satellites in a constellation for continuous Earth coverage 

The coverage of NTN is further described in other references, e.g., 3GPP TR 38.821 [38.821], and 3GPP TS 38.811 [38.811].


* * * End of Changes * * * *
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