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[bookmark: _Toc27473421][bookmark: _Toc29377692][bookmark: _Toc29378065][bookmark: _Toc36040398][bookmark: _Toc43923469][bookmark: _Toc51925434][bookmark: _Toc52278524][bookmark: _Toc58250636][bookmark: _Toc68072402][bookmark: _Toc75372529][bookmark: _Toc90561701][bookmark: _Toc90578582][bookmark: _Toc100003816][bookmark: _Toc106705381][bookmark: _Toc163745863][bookmark: _Toc58250749][bookmark: _Toc68072515][bookmark: _Toc75372644][bookmark: _Toc90561822][bookmark: _Toc90578703][bookmark: _Toc27473526][bookmark: _Toc29377797][bookmark: _Toc29378170][bookmark: _Toc36040503][bookmark: _Toc43923577][bookmark: _Toc51925546][bookmark: _Toc52278637][bookmark: _Toc100003952][bookmark: _Toc106705523][bookmark: _Toc163746027]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1]. 
5GC	5G Core Network
ASP	Abstract Service Primitive
ATS	Abstract Test Suite
AWGN	Additive White Gaussian Noise
BWP	Bandwidth Part
CA	Carrier Aggregation
CBRA	Contention Based Random Access
CC	Component Carriers
CCE	Control Channel Element
CFRA	Contention Free Random Access
CORESET	Control Resource Set
CSS	Common Search Space
DAI	Downlink Assignment Index
DCI	Downlink Control Information
DL	Downlink
DL-SCH	Downlink Shared Channel
DMRS	Demodulation Reference Signal
DRX	Discontinuous Reception
EHC	Ethernet Header Compression
EN-DC	E-UTRA-NR Dual Connectivity
EPC	Evolved Packet Core
FDD	Frequency Division Duplex
FD-FDD	Full-Duplex FDD
FR1	Frequency Range 1
FR2	Frequency Range 2
GSO	Geosynchronous Orbit
HD-FDD	Half-Duplex FDD
HO	Handover
H-SFN	Hyper SFN
ICS	Implementation Conformance Statement
IUT	Implementation Under Test
IXIT	Implementation eXtra Information for Testing
LBT	Listen Before Talk
LSB	Least Significant Bit
MCG	Master Cell Group
MN	Master Node
MSB	Most Significant Bit
MUSIM	Multi-Universal Subscriber Identity Module
NCD-SSB	Non Cell Defining SSB
NE-DC	NR-E-UTRA Dual Connectivity
NGSO	Non-Geosynchronous Orbit
NR	NR Radio Access
NR-DC	NR-NR Dual Connectivity
NTN	Non-Terrestrial Network
PCell	Primary Cell
PDCCH	Physical Downlink Control Channel
PDSCH	Physical Downlink Shared Channel
PEI	Paging Early Indication
PEI-O	Paging Early Indication-Occasion
PF	Paging Frame
PH	Paging Hyperframe
PO	Paging Occasion
PRACH	Physical Random Access Channel
PRB	Physical Resource Block
PSCell	Primary SCG Cell
PSS	Primary Synchronisation Signal
PTC	Parallel Test Component
PTW	Paging Time Window
PUCCH	Physical Uplink Control Channel
PUSCH	Physical Uplink Shared Channel
RA	Random Access
RACH	Random Access Channel
RAR	Random Access Response
RAT	Radio Access Technology
RMSI	Remaining Minimum SI
SCell	Secondary Cell
SCG	Secondary Cell Group
SFN	System Frame Number
SN	Secondary Node
SRS	Sounding Reference Signal
SS	System Simulator
SSB	Synchronization Signal and PBCH block
SSS	Secondary Synchronisation Signal
TC	Test Case
TDD	Time Division Duplex
UDC	Uplink Data Compression
UL	Uplink
UL-SCH	Uplink Shared Channel
USS	UE-specific Search Space
UT	Upper Tester
VNG	Virtual Noise Generator
<<SKIPPED SECTIONS>>
5.5	Non-Terrestrial Network
The NR/5GC test models specified in clause 5.2 are re-used for NTN testing, with additional aspects specified hereafter.
The UE under test shall be pre-configured with a geographical position that will not change throughout the execution of the test case.
The system simulator (SS) shall implement one or several simulated NR NTN cell(s). An NR NTN cell is defined in clause 7.5.
<<SKIPPED SECTIONS>>
7.5	Non-Terrestrial Network
[bookmark: _Toc100003953][bookmark: _Toc106705524][bookmark: _Toc163746028]7.5.1	NTN cell configuration
An NR cell to be used in a Non-Terrestrial Network (NTN) test environment is an NR cell configured with NTN-specific configuration parameters. It is called an NR NTN cell.
In particular an NR NTN cell is configured to operate on an NTN-specific NR band and is broadcasting a system information block combination, defined in TS 38.508-1 [5] clause 4.4.3.1.2, that contains SIB19. 
Typically, an NTN test case can be executed under one of the following two sub-NTN test environments:
-	the Geosynchronous Orbit (GSO) scenario, or
-	the Non-Geosynchronous Orbit (NGSO) scenario.
NOTE:	The NGSO test model is FFS in the present version of this specification.
[bookmark: _Toc100003954][bookmark: _Toc106705525][bookmark: _Toc163746029]7.5.2	NTN timing considerations
[bookmark: _Toc100003955][bookmark: _Toc106705526][bookmark: _Toc163746030]7.5.2.1	General
[bookmark: _Toc100003956][bookmark: _Toc106705527][bookmark: _Toc163746031]DL and UL are frame aligned at the UL time synchronization reference point (RP). To accommodate the long propagation delays in NTN, the timing relationships are defined using a Common Timing Advance (Common TA) and two offsets: Koffset and Kmac, with Koffset ≥ TTA.
The various NTN timing relationships are illustrated in Figure 7.5.2.1-1. 



Figure 7.5.2.1-1: NTN timing relationship parameters
7.5.2.2	NTN timing advance
The Timing Advance (TA) formula, specified in TS 38.211 [19] clause 4.3.1, can be summarized as follows: 
TTA = TTA,legacy + TTA,NTN
TTA,NTN = TTA,common + TTA,UE-specific
with:
-	TTA,legacy = (NTA + NTA,offset) * Tc: the (legacy) part of the TA formula that applies also to Terrestrial Networks,  
-	TTA,common =  * Tc: the Common TA between the RP and the NTN payload, 
-	TTA,UE-specific =  * Tc: the TA corresponding to the service link delay. 
The GSO test environment in TS 38.508-1 [5] specifies that both the serving satellite (NTN payload) and the UE under test have a static position during the lifetime of a test case execution. Therefore, the corresponding TTA is also static for a given NTN cell. TTCN provides to the SS the following inputs to enable the SS to calculate TTA: 
Table 7.5.2.2-1: NTN timing advance - input parameters
	TTA element
	Associated parameter(s)
	Relationship

	(in sec)
	Protocol parameter
	ASP field
	(TS 38.213 [21] clause 4.2)

	TTA,legacy

	

	InitialValue
integer (0..3846)
	NTA = InitialValue * 

	TTA,common
	
	NtnCommonTA
integer (0..66485757)
	See below.

	TTA,UE-specific
	
	NtnUeSpecificTA
integer (0..66485757)
	NtnUeSpecificTA
See below.

	NOTE:	The time unit TC is defined in TS 38.211 [19] clause 4.1.



From the TA-Info-r17 specified in TS 38.331 [16], only the value of ta-Common-r17 is defined in TS 38.508-1 [5] SIB19 for the GSO scenario. TTCN will forward this value to the SS as NtnCommonTA for the calculation by the SS of  according to the formula given in TS 38.213 [21] clause 4.2.
NOTE:	For the GSO scenario it is assumed that the SS uses the calculation:  = 8 * NtnCommonTA.
 is calculated using the GSO serving satellite static position specified in TS 38.508-1 [5] SIB19's ephemeris data and the UE static position specified in TS 38.508-1 [5] clause 4.5C1. The end result is provided to the SS by TTCN. The calculation is provided hereafter: 
The two-way propagation delay in sec between the GSO serving satellite and the non-moving UE is assumed to be constant at any time and is calculated according to the formula:

where c is the speed of light (299792458 m/sec) and d is the distance in meters between the serving satellite and the UE.
For two points in Euclidian geometry d in meters is derived by:

with
	
 

and
	, ,  being serving satellite coordinates, in m
	, ,  being UE coordinates, in m
To use above formulas the positioning data provided in TS 38.508-1 [3] is first converted to the coordinates accordingly.
Example of the calculation of :
	given UE latitude 25.08439333 and positionX-r17 of -16976014:
	-16976014* 1.3 m = -22068818.2 m
	-3025296.94 m
	
Following the above calculations, the final value t results in 0.24338972709427653 sec that yields NtnUeSpecificTA to have a value of 59771543.981895022, that is rounded to 59771544.
[bookmark: _Toc100003959][bookmark: _Toc106705530][bookmark: _Toc163746034]7.5.2.3	NTN scheduling offsets
[bookmark: _Toc100003960][bookmark: _Toc106705531][bookmark: _Toc163746035]The NTN timing parameters listed in Table 7.5.2.3-1 come into play when scheduling data in an NTN cell.
Table 7.5.2.3-1: NTN timing parameters in an NTN cell
	NTN timing parameter
	Definition
	Reference

	UE-gNB RTT
	TTA + Kmac
	TS 38.321 [13] clause 3.1

	Kmac
	k-Mac or 0
	TS 38.213 [21] clause 8.2

	Koffset
	cellSpecificKoffset - Differential Koffset
	TS 38.213 [21] clause 4.2



TTCN configures the NTN offsets Koffset and Kmac in the SS as part of the NTN cell configuration. The SS shall use those parameters to adjust the timing & scheduling of DL & UL.
7.5.2.4	RRC connection release sequence
[bookmark: _Toc100003963][bookmark: _Toc106705534][bookmark: _Toc163746039]The sequence specified in clause 7.3.5.2 applies, with the following differences: T is set by the value of UE-gNB RTT ms in advance of RRCRelease.
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