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1 Introduction
Some misalignment issues in R3-187281 TR38.821-v0.3.0 [1] are addressed and the corresponding TP are proposed in this article.
2 Issues in TR38.821-v0.3.0
2.1 Section 4.1

The statements whether a Non-GEO satellite could be served by one or several sat-gate is not aligned with each other in section4.1 and section8.4.

In section 4.1 of [1]: 
Non-Terrestrial Network typically features the following elements:

-
One or several sat-gateways that connect the Non-Terrestrial Network to a public data network

-
a GEO satellite is fed by one or several sat-gateways which are deployed across the satellite targeted coverage (e.g. regional or even continental coverage). We assume that UE in a cell are served by only one sat-gateway

-
A Non-GEO satellite served successively by one sat-gateway at a time. The system ensures service and feeder link continuity between the successive serving sat-gateways with sufficient time duration to proceed with mobility anchoring and hand-over

But in Section 8.4 of [1]:
A NTN GW can directly connect to one or several satellites via SRI. A satellite can either directly connect to one or several NTN GW via SRI, or indirectly connect to one or several NTN GW via ISL. Hence the NG protocol is transported over SRI, and may also be transported over ISL.

Proposal1: Update the text in section 4.1 as followings:
A Non-GEO satellite served successively by one sat-gateway or several sat-gateways at a time. The system ensures service and feeder link continuity between the successive serving sat-gateways with sufficient time duration to proceed with mobility anchoring and hand-over
2.2 Figure 5.3-2

In Figure5.3-2 in [1], two satellites with Xn over ISL are connected to different 5GCs, but according to the principle: Xn interfaces are available only among the gNBs in the same 5GC, the following proposal is proposed:
.

Proposal2: Update the figure5.3-2 with the principle:
 Two satellites with Xn over ISL should be connected to the same 5GC.
2.3 Figure 5.3-7

Proposal3: Update the figure5.3-7 with the similar style and principle as 5.3-3.
2.4 Table 8.1-1

The values of “Maximum Round Trip Delay on the radio interface between the gNB and the UE” in Table 8.1-1 is different from those in Table 4.2-2 for scenario A/B/C1/C2.

Proposal4: Update values of “Maximum Round Trip Delay on the radio interface between the gNB and the UE” Table 8.1-1 according to Table 4.2-2.
3 Conclusion
In this contribution, some potential issues in [1] are proposed with the following proposals:
Proposal1: Update the text in section 4.1 as followings:
A Non-GEO satellite served successively by one sat-gateway or several sat-gateways at a time. The system ensures service and feeder link continuity between the successive serving sat-gateways with sufficient time duration to proceed with mobility anchoring and hand-over
Proposal2: Update the figure5.3-2 with the principle:
 Two satellites with Xn over ISL should be connected to the same 5GC.

Proposal3: Update the figure5.3-7 with the similar style and principle as 5.3-3:
Proposal4: Update values of “Maximum Round Trip Delay on the radio interface between the gNB and the UE” Table 8.1-1 according to Table 4.2-2.

4 References
[1] R3-187281 TR38.821-v0.3.0 Solutions for NR to support non-terrestrial networks (NTN) Thales
Text Proposal for TR 38.821
4
Non-Terrestrial Networks overview and scenarios
--- unchanged parts are omitted ---
START OF CHANGES
4
Non-Terrestrial Networks overview and scenarios
4.1
Non-Terrestrial Networks overview

A non-terrestrial network refers to a network, or segment of networks using RF resources on board a satellite (or UAS platform).

The typical scenario of a non-terrestrial network providing access to user equipment is depicted below:
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Figure 4.1-1: Non-terrestrial network typical scenario based on transparent payload
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Figure 4.1-2: Non-terrestrial network typical scenario based on regenerative payload

Non-Terrestrial Network typically features the following elements:

-
One or several sat-gateways that connect the Non-Terrestrial Network to a public data network

-
a GEO satellite is fed by one or several sat-gateways which are deployed across the satellite targeted coverage (e.g. regional or even continental coverage). We assume that UE in a cell are served by only one sat-gateway

-
A Non-GEO satellite served successively by one sat-gateway or several sat-gateways at a time. The system ensures service and feeder link continuity between the successive serving sat-gateways with sufficient time duration to proceed with mobility anchoring and hand-over

-
A Feeder link or radio link between a sat-gateway and the satellite (or UAS platform)
-
A service link or radio link between the user equipment and the satellite (or UAS platform).
-
A satellite (or UAS platform) which may implement either a transparent or a regenerative (with on board processing) payload. The satellite (or UAS platform) generate beams typically generate several beams over a given service area bounded by its field of view. The footprints of the beams are typically of elliptic shape. The field of view of a satellites (or UAS platforms) depends on the on board antenna diagram and min elevation angle.
-
A transparent payload: Radio Frequency filtering, Frequency conversion and amplification. Hence, the waveform signal repeated by the payload is un-changed;

-
A regenerative payload: Radio Frequency filtering, Frequency conversion and amplification as well as demodulation/decoding, switch and/or routing, coding/modulation. This is effectively equivalent to having all or part of base station functions (e.g. gNB) on board the satellite (or UAS platform).

-
Inter-satellite links (ISL) optionally in case of a constellation of satellites. This will require regenerative payloads on board the satellites. ISL may operate in RF frequency or optical bands.

-
User Equipments are served by the satellite (or UAS platform) within the targeted service area.
END OF CHANGES
--- unchanged parts are omitted ---
5.2
Regenerative satellite based NG-RAN architectures (FFS)
START OF CHANGES
5.2.1
gNB processed payload

5.2.1.1
Overview

The NG-RAN logical architecture as described in TS 38.401 is used as baseline for NTN scenarios. 

The satellite payload implements regeneration of the signals received from Earth.

· NR-Uu radio interface on the service link between the UE and the satellite

· Satellite Radio Interface (SRI) on the feeder link between the NTN gateway and the satellite.

SRI (Satellite Radio Interface) is a transport link between NTN GW and satellite.
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Figure 5.3-1: Regenerative satellite without ISL, gNB processed payload
Note: The satellite may embark additional traffic routing functions, that are out of RAN scope. (FFS)
The satellite payload also provides Inter-Satellite Links (ISL) between satellites
ISL (Inter-Satellite Links) is a transport link between satellites. ISL may be a radio interface or an optical interface that may be 3GPP or non 3GPP defined but this is out of the study item scope.
 [image: image5.png]NG Radio Access

Metwork.

UE @
Ay

=

<
m

NR-U
-

NTN
Gateway

NTN
Gateway

=
&

o




Figure 5.3-2: Regenerative satellite with ISL, gNB processed payload (FFS)
END OF CHANGES
--- unchanged parts are omitted ---
5.3.2.2
Detailed description of the architecture
START OF CHANGES
The architecture of a regenerative-satellite based NG-RAN is depicted on the following figures. The mapping to QoS flows is also highlighted.

The PDCP PDUs (Protocol Data Units) are transported by the SRI protocols stack.
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Figure 5.3-7: Regenerative satellite based NG-RAN architecture (gNB-DU on board) with QoS flows (FFS)
END OF CHANGES
--- unchanged parts are omitted ---
7.1
Requirements and key issues
START OF CHANGES
7.1.1 
Delay
In order to reduce the standardization work, the table here below identifies the worst case NTN scenarios to be considered for the delay constraint.

Table 8.1-1: NTN scenarios versus delay constraints, Source [2]
	NTN scenarios
	A
	B
	C1
	C2
	D1
	D2

	
	GEO transparent payload
	GEO regenerative payload
	LEO transparent payload
	LEO regenerative payload

	Satellite altitude
	35 786 km
	600 km

	Relative speed of Satellite wrt earth
	negligible
	7.56 km per second

	Min elevation for both feeder and service links
	10° for service link and 5° for feeder

	Typical Min / Max NTN beam foot print diameter (note 1) 
	100 km / 1000 km
	50 km / 500 km

	Maximum Round Trip Delay on the radio interface between the gNB and the UE
	541.14 ms (Worst case)
	271.57 ms
	25.76 ms
	12.88 ms

	Minimum Round Trip Delay on the radio interface between the gNB and the UE
	477.14 ms
	238.57 ms
	8 ms
	4 ms

	Maximum Delay variation as seen by the UE
(note 2)
	Negligible
	Up to +/- 40 µs/sec (Worst case)
	Up to +/- 20 µs/sec

	Maximum delay difference within a NTN beam as seen by the UE
(note 3)
	16 ms (Worst case)
	4.44 ms

	Max rate of hand-over (FFS)
	
	
	
	
	
	

	NOTE 1: The beam foot print diameter are indicative. The diameter depends on the orbit, earth latitude, antenna design and radio resource management strategy in a given system.
NOTE 2: The delay variation measures how fast the round trip delay (function of UE-satellite-NTN gateway distance) varies over time when the satellite moves towards/away from the UE. It is expressed in µs/s and is negligible for GEO scenario

NOTE 3: The delay difference compares the delay (function of UE-satellite-NTN gateway distance) experienced by two different UEs served by the same beam at a given time


END OF CHANGES
--- unchanged parts are omitted ---
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