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First Modified Subclause

[bookmark: _Toc26620908][bookmark: _Toc30079720]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].

ECEF	Earth-Centered, Earth-Fixed
EIRP	Equivalent Isotropic Radiated Power
FAR	False Alarm Rate
FRF	Frequency Reuse Factor
FSS	Fixed Satellite Services
GEO	Geostationary Earth Orbiting
gNB	next Generation Node B
GW	Gateway
HAPS	High Altitude Platform Station
HEO	Highly Elliptical Orbiting
ISL	Inter-Satellite Links
LEO	Low Earth Orbiting
Mbps	Mega bit per second
MEO	Medium Earth Orbiting
MS	Mobile Services
MSS	Mobile Satellite Services
NAS-MM	Non-Access Stratum Mobility Management
NAS-SM	Non-Access Stratum Session Management
NGEO	Non-Geostationary Earth Orbiting
NTN	Non-Terrestrial Network
RAN	Radio Access Network
RTD	Round Trip Delay
SNR	Signal-to-Noise Ratio
SRI	Satellite Radio Interface
TLE	Two-Line Element
Rx	Receiver
UAS	Unmanned Aircraft System
UE	User Equipment
VSAT	Very Small Aperture Terminal


Next Modified Subclause

[bookmark: _Toc26620910][bookmark: _Toc30079722]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:

[image: ]
Figure 4.1-1: Non-terrestrial network typical scenario based on transparent payload


[image: ]
Figure 4.1-2: Non-terrestrial network typical scenario based on regenerative payload



Next Modified Subclause


[bookmark: _Toc26620973][bookmark: _Toc30079785]7.2.1.1.1.2	4-step RACH enhancements for Non-Terrestrial Networks

…

Enhancement to timing advance
Problem Statement
Timing Advance (TA) is used to adjust the uplink frame timing relative to the downlink frame timing. As shown in Figure 7.2.1.1.1.2-4 (b), the DL and UL timing is aligned at gNB with timing advance. The timing advance is twice the value of the propagation delay. Different UEs usually have different timing advance.


Figure 7.2.1.1.1.2-4: Timing alignment at gNB side
The timing advance is derived from the UL received timing and sent by the gNB to the UE. UE uses the timing advance to advance/delay its timings of transmissions to the gNB so as to compensate for propagation delay and thus time align the transmissions from different UEs with the receiver window of the gNB. There are two possible ways for gNB to provide timing advance to UE:
(1) Initial timing advance during random access procedure: gNB derives the timing advance by measuring the received random access preamble and sends the value to UE via the Timing Advance Command field in MAC RAR [75].


Figure 7.2.1.1.1.2-5: MAC RAR

In NR, Uplink frame number for transmission from the UE shall start  before the start of the corresponding downlink frame at the UE [TS 38.213]. 


Figure 7.2.1.1.1.2-6: Uplink-downlink timing relation

 is provided in SIB1 with the following possible values:
n-TimingAdvanceOffset         ENUMERATED { n0, n25600, n39936 }        OPTIONAL, -- Need S






In case of random access response, a timing advance command,  for a TAG indicates  values by index values of  = 0, 1, 2, ... , 3846, where an amount of the time alignment for the TAG with SCS of kHz is .  is defined in [TS 38.211] and is relative to the SCS of the first uplink transmission from the UE after the reception of the random access response.



, where Hz and.
The maximum timing advance in NR which can be compensated during initial access is calculated in the following Table.
Table 7.2.1.1.1.2-4: Maximum timing advance compensated during initial access for different SCS
	


	
SCS =  kHz
	Maximum timing advance compensated during initial access

	0
	15
	2ms

	1
	30
	1ms

	2
	60
	0.5ms

	3
	120
	0.27ms

	4
	240
	0.15ms



(2) Timing advance refinement in RRC_CONNECTED: gNB derives the timing advance by measuring the UL transmission and refines the timing advance via the Timing Advance Command MAC CE.


Figure 7.2.1.1.1.2-7: Timing Advance Command MAC CE








The timing advance command, , for a TAG indicates adjustment of a current  value, , to the new  value, , by index values of  = 0, 1, 2,..., 63, where for a SCS of  kHz, [ TS 38.213]. 
The maximum timing advance which can be adjusted via Timing Advance Command is calculated in the following table:
Table 7.2.1.1.1.2-5: Maximum timing advance adjusted via Timing Advance Command
	

Fehler! Es ist nicht möglich, durch die Bearbeitung von Feldfunktionen Objekte zu erstellen.Fehler! Es ist nicht möglich, durch die Bearbeitung von Feldfunktionen Objekte zu erstellen.
	
SCS =   Fehler! Es ist nicht möglich, durch die Bearbeitung von Feldfunktionen Objekte zu erstellen. kHz
	Maximum timing advance compensated via Timing Advance Command 

	0
	15
	0.017ms

	1
	30
	0.008ms

	2
	60
	0.004ms

	3
	120
	0.002ms

	4
	240
	0.001ms



As mentioned above, the timing advance is twice the propagation delay. In NTN, the maximum round trip delay is 541.46ms for GEO and 25.77ms for LEO. The timing advance in NR as calculated in Table 7.2.1.1.1.2-1 and Table 7.2.1.1.1.2-2 is far from sufficient. Solutions for both UE with and without GNSS-capabilities should be considered.


END of MODIFICATIONS
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