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<Beginning of changes>
[bookmark: _Toc21103011][bookmark: _Toc29233348][bookmark: _Toc29461953][bookmark: _Toc36157927][bookmark: _Toc43917159][bookmark: _Toc52464980][bookmark: _Toc52465361][bookmark: _Toc52465747][bookmark: _Toc59210723][bookmark: _Toc59210891][bookmark: _Toc59211182][bookmark: _Toc68209686][bookmark: _Toc68260635][bookmark: _Toc76402110][bookmark: _Toc76403742][bookmark: _Toc83981123][bookmark: _Toc83982138][bookmark: _Toc83983390][bookmark: _Toc90673196]6.7.1.1	Cell Selection / GNSS location / NTN
6.7.1.1.1	Test Purpose (TP)
(1)
with { UE in 5GMM-DEREGISTERED/RRC-IDLE and UE finds a cell which provides access by NR NTN RAT }
ensure that {
  when { UE has no valid GNSS position }
    then { UE shall not establish RRC connection to perform a Registration procedure }
            }

(2)
with { UE in 5GMM-DEREGISTERED/RRC-IDLE and UE finds a cell which provides access by NR NTN }
ensure that {
  when { Cell broadcasts SIB19 and UE has a valid GNSS position }
    then { UE establishes RRC connection and successfully performs Registration procedure }



6.7.1.1.2	Conformance requirements
[bookmark: _Hlk141427914]References: The conformance requirements covered in the present TC are specified in: TS38.306 clauses 16.14.1, 16.14.2.1 and 16.14.5, TS 38.331 caluses 5.2.2.3.1, 5.2.2.4.1, 5.2.2.4.21, 5.2.2.5 and 5.2.2.6. 
Unless otherwise stated these are Rel-17 requirements. 

[bookmark: _Hlk141427733][TS 38.300, clause 16.14.1]
Figure 16.14.1-1 below illustrates an example of a Non-Terrestrial Network (NTN) providing non-terrestrial NR access to the UE by means of an NTN payload and an NTN Gateway, depicting a service link between the NTN payload and a UE, and a feeder link between the NTN Gateway and the NTN payload.


Figure 16.14.1-1: Overall illustration of an NTN
NOTE 1:	Figure 16.14.1-1 illustrates an NTN; RAN4 aspects are out of scope.
The NTN payload transparently forwards the radio protocol received from the UE (via the service link) to the NTN Gateway (via the feeder link) and vice-versa. The following connectivity is supported by the NTN payload:
-	An NTN gateway may serve multiple NTN payloads;
-	An NTN payload may be served by multiple NTN gateways.
NOTE 2:	In this release, the NTN-payload may change the carrier frequency, before re-transmitting it on the service link, and vice versa (respectively on the feeder link).
For NTN, the following applies in addition to Network Identities as described in clause 8.2:
-	A Tracking Area corresponds to a fixed geographical area. Any respective mapping is configured in the RAN;
-	A Mapped Cell ID as specified in clause 16.14.5.
Three types of service links are supported:
-	Earth-fixed: provisioned by beam(s) continuously covering the same geographical areas all the time (e.g., the case of GSO satellites);
-	Quasi-Earth-fixed: provisioned by beam(s) covering one geographic area for a limited period and a different geographic area during another period (e.g., the case of NGSO satellites generating steerable beams);
-	Earth-moving: provisioned by beam(s) whose coverage area slides over the Earth surface (e.g., the case of NGSO satellites generating fixed or non-steerable beams).
With NGSO satellites, the gNB can provide either quasi-Earth-fixed service link or Earth-moving service link, while gNB operating with GSO satellite can provide Earth fixed service link.
In this release, the UE supporting NTN is GNSS-capable.
[TS 38.306, clause 16.14.2.1]
DL and UL are frame aligned at the uplink time synchronization reference point (RP) with an offset given by NTA,offset (see clause 4.2 of TS 38.213 [38]).
To accommodate the propagation delay in NTNs, several timing relationships are enhanced by a Common Timing Advance (Common TA) and two offsets  and :
-	 is a configured timing offset that is equal to the RTT between the RP and the NTN payload.
-	 is a configured scheduling offset that needs to be larger or equal to the sum of the service link RTT and the Common TA.
-	is a configured offset that is approximately equal to the RTT between the RP and the gNB.
The scheduling offset  is used to allow the UE sufficient processing time between a downlink reception and an uplink transmission, see TS 38.213 [38].
The offset  is used to delay the application of a downlink configuration indicated by a MAC CE command on PDSCH, see TS 38.213 [38], and in estimation of UE-gNB RTT, see TS 38.321 [6]. It may be provided by the network when downlink and uplink frame timing are not aligned at gNB. The  is also used in the random access procedure, to determine the start time of RAR window/MsgB window after a Msg1/MsgA transmission (see TS 38.213 [38]).
The Service link RTT, Feeder link RTT, RP, Common TA,  and TTA (see clause 16.14.2.2) are illustrated in Figure 16.14.2.1-1.


Figure 16.14.2.1-1: Illustration of timing relationship (for collocated gNB and NTN Gateway)
The network may configure the HARQ operation as follows:
-	For downlink, HARQ feedback can be enabled or disabled per HARQ process (as specified in clause 5.3.2.2 and clause 5.7 of TS 38.321 [6]). Disabling HARQ feedback allows scheduling a HARQ process before one HARQ RTT has elapsed since last scheduled.
-	For uplink, HARQ mode (i.e. HARQ mode A or HARQ mode B) can be configured per HARQ process (as specified in clause 5.4.3.1 and clause 5.7 of TS 38.321 [6]). HARQ mode B allows scheduling a HARQ process before one HARQ RTT has elapsed since last scheduled.
[bookmark: _Hlk133326100]NOTE:	For the HARQ processes configured with HARQ feedback enabled/disabled, it is up to network implementation to ensure a proper configuration of HARQ feedback (e.g., either all enabled or all disabled) for HARQ processes used by an SPS configuration. For the HARQ processes configured with HARQ mode, it is up to network implementation to ensure a proper configuration of HARQ mode (e.g., either all HARQ mode A or all HARQ mode B) for HARQ processes used by a CG configuration.

[TS 38.331, 5.2.2.1]


Figure 5.2.2.1-1: System information acquisition
The UE applies the SI acquisition procedure to acquire the AS, NAS- and positioning assistance data information. The procedure applies to UEs in RRC_IDLE, in RRC_INACTIVE and in RRC_CONNECTED.
The UE in RRC_IDLE and RRC_INACTIVE shall ensure having a valid version of (at least) the MIB, SIB1 through SIB4, SIB5 (if the UE supports E-UTRA), SIB11 (if the UE is configured for idle/inactive measurements), SIB12 (if UE is capable of NR sidelink communication/discovery and is configured by upper layers to receive or transmit NR sidelink communication/discovery), and SIB13, SIB14 (if UE is capable of V2X sidelink communication and is configured by upper layers to receive or transmit V2X sidelink communication), SIB15 (if UE is configured by upper layers to report disaster roaming related information), SIB16 (if the UE is capable of slice-based cell reselection and the UE receives NSAG information for cell reselection from upper layer), SIB17 (if the UE is using TRS resources for power saving in RRC_IDLE and RRC_INACTIVE) and SIB19 (if UE is accessing NR via NTN access).
[TS 38.331, clause 5.2.2.3.1]
The UE shall:
1>	apply the specified BCCH configuration defined in 9.1.1.1;
1>	if the UE is in RRC_IDLE or in RRC_INACTIVE; or
1>	if the UE is in RRC_CONNECTED while T311 is running:
2>	acquire the MIB, which is scheduled as specified in TS 38.213 [13];
2>	if the UE is unable to acquire the MIB;
3>	perform the actions as specified in clause 5.2.2.5;
2>	else:
3>	perform the actions specified in clause 5.2.2.4.1.
…
1>	if the UE is in RRC_IDLE or in RRC_INACTIVE; or
…
2>	else if SIB1 acquisition is required for the UE and ssb-SubcarrierOffset indicates that SIB1 is not scheduled in the cell:
3>	perform the actions as specified in clause 5.2.2.5.
NOTE 1:	The UE in RRC_CONNECTED is only required to acquire broadcasted SIB1 and MBS broadcast if the UE can acquire it without disrupting unicast or MBS multicast data reception, i.e., the broadcast and unicast/MBS multicast beams are quasi co-located. The UE in RRC_INACTIVE state while SDT procedure is ongoing, is only required to acquire broadcasted SIB1 and MIB if the UE can acquire them without disrupting unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.
[bookmark: _Hlk120540406]NOTE 2:	UE in RRC_INACTIVE that does not support inactiveStateNTN-r17 enters RRC_IDLE upon cell reselection between TN cell and NTN cell, and initiates the NAS signalling connection recovery (see TS 24.501 [23]).
[TS 38.331, clause 5.2.2.4.1]
Upon receiving the MIB the UE shall:
1>	store the acquired MIB;
1>	if the UE is in RRC_IDLE or in RRC_INACTIVE, or if the UE is in RRC_CONNECTED while T311 is running:
...
2>	else:
3>	apply the received systemFrameNumber, pdcch-ConfigSIB1, subCarrierSpacingCommon, ssb-SubcarrierOffset and dmrs-TypeA-Position.
NOTE:	A UE capable of NTN access should acquire SIB1 to determine whether the cell is an NTN cell.
[bookmark: _Toc46481693][bookmark: _Toc46482927][bookmark: _Toc83790224][bookmark: _Toc46480459][bookmark: _Toc139044973]
[TS 38.331, clause 5.2.2.5]
The UE shall:
1>	if in RRC_IDLE or in RRC_INACTIVE or in RRC_CONNECTED while T311 is running:
2>	if the UE is unable to acquire the MIB:
3>	consider the cell as barred in accordance with TS 38.304 [20];
3>	perform barring as if intraFreqReselection, or intraFreqReselectionRedCap for RedCap UEs, is set to allowed;
2>	else if the UE is unable to acquire the SIB1:
3>	consider the cell as barred in accordance with TS 38.304 [20];
….
NOTE:	The SIB19 is essential for NTN access. If UE is unable to acquire the SIB19 for NTN access, the action is up to UE implementation (e.g., cell re-selection to other cells).



6.7.1.1.3	Test description
6.7.1.1.3.1	Pre-test conditions
System Simulator:
NR Cell 1 as specified in TS 38.508-1 [4] Table 4.4.2.1.
System information combination NR-28 as defined in TS 38.508-1 [4] clause 4.4.3.1.2 is used in NR cells.
UE:
	The UE is in Automatic PLMN selection mode.
-	The UE's positioning engine (e.g., standalone GNSS receiver) shall be disabled or no UE location is pre-configured.
Preamble:
-	The UE is in Switched OFF (State 0N-B) as defined in TS 38.508-1 [4] Table 4.4A.2-0.
6.7.1.1.3.2	Test procedure sequence
Table 6.7.1.1.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Power on the UE.
	-
	-
	-
	-

	2
	Check: Does the UE send an RRCSetupRequest on NRcell 1 within 6 minutes?
	-
	-
	1
	F

	3
	Power off the UE.
	-
	-
	-
	-

	4
	Power on UE and pre-configure the UE location with UE`s positioning engine enabled. (Note 1)
	-
	-
	-
	-

	5
	Check: Does the UE send an RRCSetupRequest on NRcell 1 within 6 minutes?
	-->
	RRCSetupRequest
	2
	P

	6-11
	Steps 3 to 8 of the registration procedure described in TS 38.508-1 [4] Table 4.5.4.2-3 are performed on NR Cell 1.
	-
	-
	-
	-

	12
	The SS transmits an RRCRelease message to move to RRC_IDLE state.
	<--
	RRCRelease
	-
	-

	Note 1:	This could be done by use of AT command and the detailed UE location is defined in TS 36.508-1 [4] Clause 4.5C.



6.7.1.1.3.3	Specific message contents
None
<Unchanged Sections Omitted >
<Unchanged Sections Omitted >
<End of Changes >
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