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22.1.2	NB-IoT / NTN
22.1.2.1	Test Purpose (TP)
(1)
with { UE in EMM-DEREGISTERED/RRC-IDLE and UE finds a cell which provides access by NB-IoT NTN RAT }
ensure that {
  when { UE has no valid GNSS position }
    then { UE shall not establish RRC connection to perform an attach procedure }
            }

(2)
with { UE in EMM-DEREGISTERED/RRC-IDLE and UE finds a cell which provides access by NB-IoT NTN allRAT }
ensure that {
  when { Cell broadcasts systemInformationBlockType31-NB and UE has a valid GNSS position }
    then { UE establishes RRC connection, and includes gnss-validityDuration in RRCConnectionSetupComplete-NB message, and successfully performs an attach procedure }
            }

22.1.2.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 36.300 clauses 4.12, 23.21.1 and 23.21.6, TS 36.331 clauses 5.2.2.3, 5.2.2.4, 5.3.3.1a and 5.3.3.4. Unless otherwise stated these are Rel-17 requirements.
[TS 36.300, clause 4.12]
E-UTRAN supports radio access over non-terrestrial networks for BL UEs, UEs in enhanced coverage and NB-IoT UEs. Support for non-terrestrial networks encompasses platforms that provide radio access through Geosynchronous orbits (GSO), Non-Geosynchronous Orbit (NGSO), which includes Low-Earth Orbit (LEO) and Medium Earth Orbit (MEO) or High Altitude Platform Systems (HAPS).
The Figure 4.12-1 below illustrates an example of a Non-Terrestrial Network (NTN) providing non-terrestrial access 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 4.12-1: Overall illustration of an NTN

NOTE:	Figure 4.12-1 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 eNB may serve multiple NTN payloads;
-	An NTN payload may be served by multiple eNBs.
NOTE:	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 entity related 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 23.21.5.
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 of time and a different geographic area during another period of time (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 eNB can provide either quasi-Earth-fixed cell coverage or Earth-moving cell coverage, while eNB operating with GSO satellites can provide Earth fixed cell coverage or quasi-Earth-fixed cell coverage.
[TS 36.300, clause 23.21.1]
Support for BL UEs, UEs in enhanced coverage and NB-IoT UEs over Non-Terrestrial Networks (see clause 4.12) is only applicable to E-UTRA connected to EPC. UEs not supporting NTN are barred from accessing an NTN cell.
In NTN, only BL UEs, UEs in enhanced coverage and NB-IoT UEs with GNSS capability are supported in this release of the specification.
To accommodate long propagation delays in NTN, increased timer values and window sizes, or delayed starting times are supported for the physical layer and for higher layers.
UL segmented transmission is supported for UL transmission with repetitions. The UE shall apply UE pre-compensation per segment of UL transmission of PUSCH/PUCCH/PRACH for BL UEs or UEs in enhanced coverage and NPUSCH/NPRACH for NB-IoT UEs from one segment to the next segment.
[TS 36.300, clause 23.21.6]
The Cell Identity, as defined in TS 36.413 [25] and TS 36.423 [42], corresponds to a Mapped Cell ID, irrespective of the orbit of the NTN payload or the types of service links supported in the following cases:
-	The Cell Identity indicated by the eNB to the Core Network as part of the User Location Information, or as E-UTRAN CGI in the related S1AP messages;
-	The Cell Identity used for Paging Optimization in S1 interface;
-	The Cell Identity used for PWS.
For a BL UE or a UE in enhanced coverage, the Cell Identity included within the target identification of the handover messages allows identifying the correct target cell.
The mapping between Mapped Cell ID(s) and geographical area(s) is configured in the RAN and Core Network.
NOTE 1:	A specific geographical location may be mapped to multiple Mapped Cell ID(s), and such Mapped Cell IDs may be configured to indicate different geographical areas (e.g. overlapping and/or with different dimensions).
For a BL UE or a UE in enhanced coverage or a NB-IoT UE that supports S1-U data transfer or User Plane CIoT EPS optimisation, the eNB is responsible for constructing the Mapped Cell ID based on the UE location information received from the UE, if available. The mapping may be pre-configured (e.g., depending on operator's policy) or up to implementation.
NOTE 2:	As described in TS 23.401 [17], the User Location Information may enable the MME to determine whether the UE is allowed to operate at its present location. Special Mapped Cell IDs or TACs may be used to indicate areas outside the serving PLMN's country.
The eNB reports the broadcasted TAC(s) of the selected PLMN to the MME. In case the eNB knows the UE's location information, the eNB may determine the TAI the UE is currently located in and provide that TAI to the MME.
[TS 36.331, clause 5.2.2.3]
The UE shall:
1>	ensure having a valid version, as defined below, of (at least) the following system information, also referred to as the 'required' system information:
2>	if in RRC_IDLE:
3>	if the UE is a NB-IoT UE:
4>	the MasterInformationBlock-NB/ MasterInformationBlock-TDD-NB and SystemInformationBlockType1-NB as well as SystemInformationBlockType2-NB through SystemInformationBlockType5-NB, SystemInformationBlockType22-NB;
…
3>	the UE is NTN capable:
4>	SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT), if scheduled;
[TS 36.331, clause 5.2.2.4]
The UE shall:
…
1>	if the UE is NTN capable:
2>	if schedulingInfoList indicates that SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) is present:
3>	immediately before establishing, resuming or re-establishing an RRC connection; or
3>	if in RRC_CONNECTED and T317 is not running:
4>	acquire SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT);
2>	if the UE supports discontinuous coverage; and
2>	if schedulingInfoList indicates that SystemInformationBlockType32 (SystemInformationBlockType32-NB in NB-IoT) is present and the UE does not have a valid version of this system information block:
3>	acquire SystemInformationBlockType32 (SystemInformationBlockType32-NB in NB-IoT);
[TS 36.331, clause 5.3.3.1d]
If systemInformationBlockType31 (systemInformationBlockType31-NB in NB-IoT) is broadcast, a RRC connection is initiated only if the UE has a valid GNSS position.
NOTE:	The UE may need to re-acquire the GNSS position before establishing the connection to avoid interruption during the connection.
[TS 36.331, clause 5.3.3.4]
The UE shall:
…
1>	set the content of RRCConnectionSetupComplete message as follows:
…
2>	if the UE is connected to NTN:
3>	include gnss-validityDuration in accordance with the remaining time of the GNSS validity duration;
…
1>	submit the RRCConnectionSetupComplete message to lower layers for transmission;
22.1.2.3	Test description
22.1.2.3.1	Pre-test conditions
System Simulator:
-	Ncell 1 as specified in TS 36.508 clause 8.1.4.1.1 is configured.
-	System information combination 8 as defined in TS 36.508 [18] clause 8.1.4.3.1.1 is used.
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 State 1-NB switched off according to TS 36.508 [18] Table 8.1.5.1-1.
22.1.2.3.2	Test procedure sequence
Table 22.1.2.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Power on the UE.
	-
	-
	-
	-

	1A
	Check: Does the UE send an RRCConnectionRequest-NB on Ncell 1 within 6 minutes?
	-
	-
	1
	F

	1B
	Power off the UE.
	-
	-
	-
	-

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

	2
	Check: Does the UE send an RRCConnectionRequest-NB on Ncell 1 within 6 minutes?
	-->
	RRCConnectionRequest-NB
	2
	P

	3-14
	Steps 3 to 14 of the registration procedure described in TS 36.508 [18] subclause 8.1.5.2.3 are performed on Ncell 1.
	-
	-
	-
	-

	15
	The SS transmits an RRCConnectionRelease-NB message to move to RRC_IDLE state.
	<--
	RRCConnectionRelease-NB
	-
	-

	Note 1:	This could be done by use of AT command and the detailed UE location is defined in TS 36.508 [18] Clause 4.13.



22.1.2.3.3	Specific message contents
Table 22.1.2.3.3-1A: RRCConnectionRequest-NB (step 2, table 22.1.2.3.2-1)
	Derivation Path: TS 36.508 [18], Table 8.1.6.1-10

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionRequest-NB ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcConnectionRequest-r13 SEQUENCE {
	
	
	

	      ue-Identity-r13 CHOICE {
	
	
	

	        randomValue
	Any allowed value
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 22.1.2.3.3-1: RRCConnectionSetupComplete-NB (step 4, table 22.1.2.3.2-1)
	Derivation Path: TS 36.508 [18], Table 8.1.6.1-15

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionSetupComplete-NB ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcConnectionSetupComplete-r13 SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            nonCriticalExtension SEQUENCE {
	
	
	

	              gnss-ValidityDuration-r17
	Present but contents not checked
	
	

	              nonCriticalExtension
	Not checked
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	




22.2.13	NB-IoT / NTN / Multi-TAC
22.2.13.1	Test Purpose (TP)
(1)
with { UE in EMM-REGISTERED/RRC-IDLE and UE finds a cell which provides access by NB-IoT NTN RAT }
ensure that {
  when { systemInformationBlockType1-NB broadcast more than one TAC per PLMN }
    then { UE forwards the trackingAreaList to upper layers for mobility management procedure }
            }

22.2.13.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 36.331 clauses 5.2.2.7 and 6.7.2, TS 24.301 clause 4.11.3. Unless otherwise stated these are Rel-17 requirements.
[TS 36.331, clause 5.2.2.7]
Upon receiving the SystemInformationBlockType1-NB, the UE shall:
…
1>	else:
2>	in the remainder of the procedures use plmn-IdentityList, trackingAreaCode, trackingAreaList and cellIdentity for the cell as received in the cellAccessRelatedInfo;
1>	if the frequency band indicated in the freqBandIndicator is part of the frequency bands supported by the UE; or
1>	if one or more of the frequency bands indicated in the multiBandInfoList are part of the frequency bands supported by the UE:
2>	forward the cellIdentity to upper layers;
2>	forward the trackingAreaCode to upper layers;
2>	forward the trackingAreaList to upper layers, if present;
[TS 36.331, clause 6.7.2]
	trackingAreaList
A list of tracking area codes for the PLMN listed.
For the first entry in plmn-IdentityList-v1700: If this field is present, the list of tracking area codes include the tracking area code in trackingAreaCode-r13 and the tracking area codes in trackingAreaList. If this field is absent, only trackingAreaCode-r13 applies.
For other entries in plmn-IdentityList-v1700: If this field is present, the list of tracking area codes include the tracking area codes in trackingAreaList. If this field is absent, the list of tracking area codes of the preceding entry in plmn-IdentityList-v1700 applies.
The total number of signalled tracking area codes across all PLMNs cannot be more than maxTAC-NB-r17.



[TS 24.301, clause 4.11.3]
When a UE camps on a satellite E-UTRAN cell, the UE may receive multiple TACs from the lower layers. The UE shall construct TAIs from the multiple TACs (i.e. concatenate the identity of the current PLMN and each of the TACs) and select a TAI as follows:
a)	if at least one TAI belongs to the TAI list of the UE, the UE shall select a TAI which belongs to the TAI list. If there are multiple TAIs which belong to the TAI list the UE shall consider each of these TAIs equal and:
-	if the UE can determine a TAI which represents the best the tracking area of the UE's geographical location, the UE shall select a TAI which represents the best the tracking area of the UE's geographical location; and
-	otherwise, the UE shall select a TAI in an implementation-specific way.
…
The UE shall consider the selected TAI as the current TAI. The UE shall select a TAI as described above when:
a)	the UE receives multiple TACs from the lower layers; or
b)	the UE has received multiple TACs from the lower layers upon starting to camping on the current cell and the TAI list, the list of "forbidden tracking areas for roaming", or the list of "forbidden tracking areas for regional provision of service" is updated.
22.2.13.3	Test description
22.2.13.3.1	Pre-test conditions
System Simulator:
-	Ncell 1 and Ncell 11 as specified in TS 36.508 [18] clause 8.1.4.1.2 are configured.
-	System information combination 9 as defined in TS 36.508 [18] clause 8.1.4.3.1.1 is used for both cells.
UE:
-	The UE is in Automatic PLMN selection mode.
-	The pre-configured UE location is defined in TS 36.508 [18] Clause 4.13.
Preamble:
-	The UE is in State 3-NB Registered, Idle Mode on Ncell 1 according to TS 36.508 [18].
22.2.13.3.2	Test procedure sequence
Table 22.2.13.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. The configuration marked "T1" is applied at the point indicated in the Main behaviour description in Table 22.2.13.3.2-2. Cell powers are chosen for a serving cell and a non-suitable “Off” cell as defined in TS 36.508 [18].
Table 22.2.13.3.2-1: Ncell configuration changes over time
	
	Parameter
	Unit
	Ncell 1
	Ncell 11
	Remarks

	T0
	NRS EPRE
	dBm/15kHz
	-85
	“Off”
	Power level “Off” is defined in TS 36.508 Table 6.2.2.1-1

	T1
	NRS EPRE
	dBm/15kHz
	“Off”
	-85
	Power level “Off” is defined in TS 36.508 Table 6.2.2.1-1



Table 22.2.13.3.2-2: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS adjusts Ncell levels according to row T1 of table 22.2.13.3.2-1.
	-
	-
	-
	-

	2
	Check: Does the UE send an RRCConnectionRequest-NB on Ncell 11 within 3 minutes?
	-->
	RRCConnectionRequest-NB
	1
	F

	3
	Check: Does the 'Test procedure to check UE response to Paging for Control Plane CIoT MT access' as described in TS 36.508 [18], clause 8.1.5A.2 take place on Ncell 11?
	-
	-
	1
	-



22.2.13.3.3	Specific message contents
Table 22.2.13.3.3-1: SystemInformationBlockType1-NB for Ncell 1 and Ncell 11 (preamble and all steps, table 22.2.13.3.2-2)
	Derivation Path: TS 36.508 [18], Table 8.1.4.3.2-3

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1-NB ::= SEQUENCE {
	
	
	

	  nonCriticalExtension SEQUENCE {
	
	
	

	    nonCriticalExtension SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            nonCriticalExtension SEQUENCE {
	
	
	

	              cellAccessRelatedInfo-NTN-r17 SEQUENCE {
	
	
	

	                cellBarred-NTN-r17
	notBarred
	
	

	                plmn-IdentityList-v1700 SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo-NB-v1700 SEQUENCE
	1 entry
	
	

	                  PLMN-IdentityInfo-NB-v1700[1] SEQUENCE {
	
	Entry 1
	

	                    trackingAreaList-r17 SEQUENCE (SIZE (1..maxTAC-NB-r17)) OF TrackingAreaCode SEQUENCE {
	2 entries
	
	Ncell 1

	                      TrackingAreaCode[1]
	TAC-1
	Entry 1
	

	                      TrackingAreaCode[2]
	TAC-2
	Entry 2
	

	                    }
	
	
	

	                    trackingAreaList-r17 SEQUENCE (SIZE (1..maxTAC-NB-r17)) OF TrackingAreaCode SEQUENCE {
	2 entries
	
	Ncell 11

	                      TrackingAreaCode[1]
	TAC-2
	Entry 1
	

	                      TrackingAreaCode[2]
	TAC-1
	Entry 2
	

	                    }
	
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	              nonCriticalExtension
	Not present
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 22.2.13.3.3-2: SystemInformationBlockType31-NB for Ncell 11 (preamble and all steps, table 22.2.13.3.2-2)
	[bookmark: _Hlk111219187]Derivation Path: TS 36.508 [18], Table 8.1.4.3.3-10

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-NB-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	
	
	

	    ephemerisInfo-r17 CHOICE {
	
	
	

	      stateVectors SEQUENCE {
	
	
	GSO

	        positionX-r17
	-23550424
	
	

	        positionY-r17
	22301093
	
	

	        positionZ-r17
	0
	
	

	      }
	
	
	

	  servingSatelliteInfo-r17
	Refer to TS 36.508 Cl. 6.3.5.2
	
	NGSO

	}
	
	
	



	Condition
	Explanation

	GSO
	Geosynchronous Orbit scenario

	NGSO
	Non-geosynchronous Orbit scenario



[sections skipped here]
22.3.1.5a	NB-IoT / NTN / DRX / (UL)HARQ RTT
22.3.1.5a.1	Test Purpose (TP)
(1)

with { UE in E-UTRA RRC_CONNECTED mode with long DRX cycle configured }
ensure that {
  when { a UL HARQ RTT Timer expires in this subframe }
    then { UE starts the drx-ULRetransmissionTimer-r13 for the corresponding HARQ process and monitors the PDCCH for drx-ULRetransmissionTimer-r13 consecutive NPDCCH-subframes }

(2)
with { UE in E-UTRA RRC_CONNECTED mode with long DRX cycle configured }
ensure that {
  when { a HARQ RTT Timer expires in this subframe and the data in the soft buffer of the corresponding HARQ process was not successfully decoded }
    then { UE starts the drx-RetransmissionTimer-r13 for the corresponding HARQ process and monitors the PDCCH for drx-RetransmissionTimer-r13 consecutive NPDCCH-subframes }
            }            }

22.3.1.5a.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.321 clauses 3.1, 5.7, 7.7 and Annex C; TS 36.331 clause 6.3.1. Unless otherwise stated these are Rel-17 requirements.
[TS 36.321, clause 3.1]
drx-InactivityTimer: Except for NB-IoT UEs, BL UEs or UEs in enhanced coverage, it specifies the number of consecutive PDCCH-subframe(s) after the subframe in which a PDCCH indicates an initial UL, DL or SL user data transmission for this MAC entity. For NB-IoT UEs, it specifies the number of consecutive PDCCH-subframe(s) after the subframe in which the HARQ RTT timer or UL HARQ RTT timer expires. For BL UEs or UEs in enhanced coverage, it specifies the number of consecutive PDCCH-subframe(s) following the subframe containing the last repetition of the PDCCH reception that indicates an initial UL or DL user data transmission for this MAC entity.
drx-RetransmissionTimer: Specifies the maximum number of consecutive PDCCH-subframe(s) until a DL retransmission is received.
…
drx-ULRetransmissionTimer: Specifies the maximum number of consecutive PDCCH-subframe(s) until a grant for UL retransmission or the HARQ feedback is received.
…
HARQ RTT Timer: This parameter specifies the minimum amount of subframe(s) before a DL assignment for HARQ retransmission is expected by the MAC entity.
…
UE-eNB RTT: For non-terrestrial networks, the sum of the UE's Timing Advance value (see TS 36.211 [7], clause 8.1) and k_Mac in units of subframe, not rounded or truncated toward an integer number of subframes.
UL HARQ RTT Timer: This parameter specifies the minimum amount of subframe(s) before a UL HARQ retransmission grant is expected by the MAC entity.
[TS 36.321, clause 5.7]
The MAC entity may be configured by RRC with a DRX functionality that controls the UE's PDCCH monitoring activity for the MAC entity's C-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, Semi-Persistent Scheduling C-RNTI (if configured), UL Semi-Persistent Scheduling V-RNTI (if configured), eIMTA-RNTI (if configured), SL-RNTI (if configured), SL-V-RNTI (if configured), CC-RNTI (if configured), SRS-TPC-RNTI (if configured), and AUL C-RNTI (if configured). When in RRC_CONNECTED, if DRX is configured, the MAC entity is allowed to monitor the PDCCH discontinuously using the DRX operation specified in this clause; otherwise the MAC entity monitors the PDCCH continuously. When using DRX operation, the MAC entity shall also monitor PDCCH according to requirements found in other clauses of this specification. RRC controls DRX operation by configuring the timers onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimer (for HARQ processes scheduled using 1ms TTI, one per DL HARQ process except for the broadcast process), drx-RetransmissionTimerShortTTI (for HARQ processes scheduled using short TTI, one per DL HARQ process), drx-ULRetransmissionTimer (for HARQ processes scheduled using 1ms TTI, one per asynchronous UL HARQ process), drx-ULRetransmissionTimerShortTTI (for HARQ processes scheduled using short TTI, one per asynchronous UL HARQ process), the longDRX-Cycle, the value of the drxStartOffset and optionally the drxShortCycleTimer and shortDRX-Cycle. A HARQ RTT timer per DL HARQ process (except for the broadcast process) and UL HARQ RTT Timer per asynchronous UL HARQ process is also defined (see clause 7.7).
When a DRX cycle is configured, the Active Time includes the time while:
-	onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimer or drx-RetransmissionTimerShortTTI or drx-ULRetransmissionTimer or drx-ULRetransmissionTimerShortTTI or mac-ContentionResolutionTimer (as described in clause 5.1.5) is running; or
-	a Scheduling Request is sent on PUCCH/SPUCCH and is pending (as described in clause 5.4.4). If this Serving Cell is part of a non-terrestrial network, the Active Time is started after the Scheduling Request transmission that is performed when the SR_COUNTER is 0 for all the SR configurations with pending SR(s) plus the UE-eNB RTT; or
-	an uplink grant for a pending HARQ retransmission can occur and there is data in the corresponding HARQ buffer for synchronous HARQ process; or
-	a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the preamble not selected by the MAC entity (as described in clause 5.1.4) ; or
-	mpdcch-UL-HARQ-ACK-FeedbackConfig is configured and repetitions within a bundle are being transmitted according to UL_REPETITION_NUMBER. If this Serving Cell is part of a non-terrestrial network, the Active Time starts after the first repetition within the bundle plus the UE-eNB RTT when repetitions within the bundle are being transmitted.
When DRX is configured, the MAC entity shall for each subframe:
-	if a HARQ RTT Timer expires in this subframe:
-	if the data of the corresponding HARQ process was not successfully decoded:
-	start the drx-RetransmissionTimer or drx-RetransmissionTimerShortTTI for the corresponding HARQ process;
-	if NB-IoT:
-	if lower layers had indicated multiple TBs were scheduled for the associated expired HARQ RTT Timer:
-	start or restart drx-InactivityTimer when all HARQ RTT Timers have expired;
-	else:
-	start or restart the drx-InactivityTimer.
-	if an UL HARQ RTT Timer expires in this subframe:
-	start the drx-ULRetransmissionTimer or drx-ULRetransmissionTimerShortTTI for the corresponding HARQ process.
-	if NB-IoT:
-	if lower layers had indicated multiple TBs were scheduled for the associated expired HARQ RTT Timer:
-	start or restart drx-InactivityTimer when all HARQ RTT Timers have expired;
-	else:
-	start or restart the drx-InactivityTimer.
-	if a DRX Command MAC control element or a Long DRX Command MAC control element is received:
-	stop onDurationTimer;
-	stop drx-InactivityTimer.
-	if drx-InactivityTimer expires or a DRX Command MAC control element is received in this subframe:
-	if the Short DRX cycle is configured:
-	start or restart drxShortCycleTimer;
-	use the Short DRX Cycle.
-	else:
-	use the Long DRX cycle.
-	if drxShortCycleTimer expires in this subframe:
-	use the Long DRX cycle.
-	if a Long DRX Command MAC control element is received:
-	stop drxShortCycleTimer;
-	use the Long DRX cycle.
-	If the Short DRX Cycle is used and [(SFN * 10) + subframe number] modulo (shortDRX-Cycle) = (drxStartOffset) modulo (shortDRX-Cycle); or
-	if the Long DRX Cycle is used and [(SFN * 10) + subframe number] modulo (longDRX-Cycle) = drxStartOffset:
-	if NB-IoT:
-	if there is at least one HARQ process for which neither HARQ RTT Timer nor UL HARQ RTT Timer is running, start onDurationTimer.
-	else:
-	start onDurationTimer.
-	during the Active Time, for a PDCCH-subframe, if the subframe is not required for uplink transmission for half-duplex FDD UE operation, and if the subframe is not a half-duplex guard subframe, as specified in TS 36.211 [7], and if the subframe is not part of a configured measurement gap and if the subframe is not part of a configured Sidelink Discovery Gap for Reception, and for NB-IoT if the subframe is not required for uplink transmission or downlink reception other than on PDCCH; or
-	during the Active Time, for a subframe other than a PDCCH-subframe and for a UE capable of simultaneous reception and transmission in the aggregated cells, if the subframe is a downlink subframe indicated by a valid eIMTA L1 signalling for at least one serving cell not configured with schedulingCellId, as specified in TS 36.331 [8] and if the subframe is not part of a configured measurement gap and if the subframe is not part of a configured Sidelink Discovery Gap for Reception; or
-	during the Active Time, for a subframe other than a PDCCH-subframe and for a UE not capable of simultaneous reception and transmission in the aggregated cells, if the subframe is a downlink subframe indicated by a valid eIMTA L1 signalling for the SpCell and if the subframe is not part of a configured measurement gap and if the subframe is not part of a configured Sidelink Discovery Gap for Reception:
-	monitor the PDCCH;
-	if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this subframe:
-	if the UE is an NB-IoT UE, a BL UE or a UE in enhanced coverage:
-	if lower layers have indicated scheduling of transmission of multiple TBs:
-	start the HARQ RTT Timers for all HARQ processes corresponding to the scheduled TBs in the subframe containing the last repetition of the PDSCH corresponding to the last scheduled TB;
-	else:
-	start the HARQ RTT Timer for the corresponding HARQ process in the subframe containing the last repetition of the corresponding PDSCH reception;
-	else:
-	start the HARQ RTT Timer for the corresponding HARQ process;
-	stop the drx-RetransmissionTimer or drx-RetransmissionTimerShortTTI for the corresponding HARQ process.
-	if NB-IoT, stop drx-ULRetransmissionTimer for all UL HARQ processes.
-	if the PDCCH indicates an UL transmission for an asynchronous HARQ process or if an UL grant has been configured for an asynchronous HARQ process for this subframe, or if the PDCCH indicates an UL transmission for an autonomous HARQ process or;
-	if the uplink grant is a configured grant for the MAC entity's AUL C-RNTI and if the corresponding PUSCH transmission has been performed in this subframe:
-	if mpdcch-UL-HARQ-ACK-FeedbackConfig is not configured:
-	if lower layers have indicated scheduling of transmission of multiple TBs:
-	start the UL HARQ RTT Timers for all scheduled HARQ processes in the subframe containing the last repetition of the PUSCH corresponding to the last scheduled TB;
-	else:
-	start the UL HARQ RTT Timer for the corresponding HARQ process in the subframe containing the last repetition of the corresponding PUSCH transmission;
-	stop the drx-ULRetransmissionTimer or drx-ULRetransmissionTimerShortTTI for the corresponding HARQ process;
-	if mpdcch-UL-HARQ-ACK-FeedbackConfig is configured and an UL HARQ-ACK feedback has not been received on PDCCH until the last repetition of the corresponding PUSCH transmission:
-	start or restart the drx-ULRetransmissionTimer for the corresponding HARQ process in the subframe containing the last repetition of the corresponding PUSCH transmission;
-	if NB-IoT, stop drx-RetransmissionTimer for all DL HARQ processes.
-	if the PDCCH indicates a new transmission (DL, UL or SL):
-	except for an NB-IoT UE configured with a single DL and UL HARQ process and when PDCCH indicates the transmission is not for multiple TBs:
-	start or restart drx-InactivityTimer.
-	if the PDCCH indicates a transmission (DL, UL) for an NB-IoT UE:
-	if the NB-IoT UE is configured with a single DL and UL HARQ process; or
-	if the PDCCH indicates the transmission is for multiple TBs:
-	stop drx-InactivityTimer.
-	stop onDurationTimer.
-	if the PDCCH indicates an UL HARQ-ACK feedback for an asynchronous UL HARQ process for a UE configured with mpdcch-UL-HARQ-ACK-FeedbackConfig:
-	if the lower layer had indicated scheduling of transmission of multiple TBs:
-	stop drx-ULRetransmissionTimer for the corresponding UL HARQ process(es).
-	else if the PUSCH transmission is completed:
-	stop drx-ULRetransmissionTimer for all UL HARQ processes.
-	if the PDCCH indicates HARQ feedback for one or more HARQ processes for which UL HARQ operation is autonomous:
-	stop the drx-ULRetransmissionTimer for the corresponding HARQ process(es).
-	in current subframe n, if the MAC entity would not be in Active Time considering grants/assignments/DRX Command MAC control elements/Long DRX Command MAC control elements received and Scheduling Request sent until and including subframe n-5 when evaluating all DRX Active Time conditions as specified in this clause, type-0-triggered SRS, as specified in TS 36.213 [2], shall not be reported.
-	if CQI masking (cqi-Mask) is setup by upper layers:
-	in current TTI n, if onDurationTimer would not be running considering grants/assignments/DRX Command MAC control elements/Long DRX Command MAC control elements received until and including TTI n-5 when evaluating all DRX Active Time conditions as specified in this clause, CQI/PMI/RI/PTI/CRI on PUCCH shall not be reported.
-	else:
-	in current TTI n, if the MAC entity would not be in Active Time considering grants/assignments/DRX Command MAC control elements/Long DRX Command MAC control elements received and Scheduling Request sent until and including TTI n-5 when evaluating all DRX Active Time conditions as specified in this clause, CQI/PMI/RI/PTI/CRI on PUCCH shall not be reported.
For NB-IoT, onDurationTimer may start within a PDCCH period and end within a PDCCH period. The UE shall monitor NPDCCH during these partial PDCCH periods while onDurationTimer is running.
Regardless of whether the MAC entity is monitoring PDCCH or not, the MAC entity receives and transmits HARQ feedback and transmits type-1-triggered SRS, as specified in TS 36.213 [2], when such is expected. The MAC entity monitors PDCCH addressed to CC-RNTI for a PUSCH trigger B, as specified in TS 36.213 [2], on the corresponding SCell even if the MAC entity is not in Active Time. when such is expected.
When the BL UE or the UE in enhanced coverage or NB-IoT UE receives PDCCH, the UE executes the corresponding action specified in this clause in the subframe following the subframe containing the last repetition of the PDCCH reception where such subframe is determined by the starting subframe and the DCI subframe repetition number field in the PDCCH specified in TS 36.213 [2], unless explicitly stated otherwise.
NOTE 1:	The same Active Time applies to all activated serving cell(s).
NOTE 2:	In case of downlink spatial multiplexing, if a TB is received while the HARQ RTT Timer is running and the previous transmission of the same TB was received at least N subframes before the current subframe (where N corresponds to the HARQ RTT Timer), the MAC entity should process it and restart the HARQ RTT Timer.
NOTE 3:	The MAC entity does not consider PUSCH trigger B, as specified in TS 36.213 [2], to be an indication of a new transmission.
NOTE 4:	For NB-IoT, for operation in FDD mode, and for operation in TDD mode with a single HARQ process, DL and UL transmissions will not be scheduled in parallel, i.e. if a DL transmission has been scheduled an UL transmission will not be scheduled until HARQ RTT Timer of the DL HARQ process has expired (and vice versa).
[TS 36.321, clause 7.7]
For each serving cell, in case of FDD configuration not configured with subframeAssignment-r15 and in case of Frame Structure Type 3 configuration on the serving cell which carries the HARQ feedback for this serving cell the HARQ RTT Timer is set to 8 subframes. For each serving cell, in case of TDD configuration or FDD with subframeAssignment-r15 configured on the serving cell which carries the HARQ feedback for this serving cell the HARQ RTT Timer is set to k + 4 subframes, where k is the interval between the downlink transmission and the transmission of associated HARQ feedback, as indicated in clauses 10.1 and 10.2 of TS 36.213 [2], and for an RN configured with rn-SubframeConfig, as specified in TS 36.331 [8] and not suspended, as indicated in Table 7.5.1-1 of TS 36.216 [11].
[bookmark: _Hlk496784998]For each serving cell, for HARQ processes scheduled using Short Processing Time (TS 36.331 [8]) the HARQ RTT is set to 6 subframes for FDD and Frame Structure Type 3 and set to k + 3 subframes for TDD, where k is the interval between the downlink transmission and the transmission of associated HARQ feedback, as indicated in clauses 10.1 and 10.2 of TS 36.213 [2].
For each serving cell, for HARQ processes scheduled using short TTI (TS 36.331 [8]) the HARQ RTT is set to 8 TTIs if the TTI length is one slot or if proc-Timeline is set to n+4 set1, to 12 TTIs if proc-Timeline is set to n+6 set1 or n+6 set2 and to 16 TTIs if proc-Timeline is set to n+8 set2 for FDD and Frame Structure Type 3.
For TDD short TTI the HARQ RTT is set to k + 4 TTIs, where k is the interval between the downlink transmission and the transmission of associated HARQ feedback, as indicated in clauses 10.1 and 10.2 of TS 36.213 [2].
…
For NB-IoT, when single TB is scheduled by PDCCH or when multiple TBs are scheduled for the interleaved case when HARQ-ACK bundling is configured the HARQ RTT Timer is set to k+3+N subframes plus RTToffset + deltaPDCCH, where k is the interval between the last subframe of the downlink transmission and the first subframe of the associated HARQ feedback transmission and N is the transmission duration in subframes of the associated HARQ feedback, and deltaPDCCH is the interval starting from the subframe following the last subframe of the associated HARQ feedback transmission plus 3 subframes plus RTToffset to the first subframe of the next PDCCH occasion.
For NB-IoT, when multiple TBs are scheduled by PDCCH for the non-interleaved case or for the interleaved case when HARQ-ACK bundling is not configured, the HARQ RTT Timer is set to k+2*N+1 subframes plus RTToffset + deltaPDCCH where k is the interval between the last subframe of the downlink transmission and the first subframe of the first HARQ feedback transmission and N is the transmission duration in subframes of the associated HARQ feedback, and deltaPDCCH is the interval starting from the subframe following the last subframe of the last HARQ feedback transmission plus 1 subframe plus RTToffset to the first subframe of the next PDCCH occasion.
Except for NB-IoT and for HARQ processes scheduled using Short Processing Time and for short TTI, UL HARQ RTT Timer length is set to 4 subframes plus RTToffset for FDD and Frame Structure Type 3, and set to kULHARQRTT subframes plus RTToffset for TDD, where kULHARQRTT equals to the kPHICH value indicated in Table 9.1.2-1 of TS 36.213 [2] if the UE is not configured with upper layer parameter symPUSCH-UpPts for the serving cell, otherwise the kPHICH value is indicated in Table 9.1.2-3.
For NB-IoT, when single TB is scheduled by PDCCH the UL HARQ RTT timer length is set to 4 subframes plus RTToffset +deltaPDCCH, where deltaPDCCH is the interval starting from the subframe following the last subframe of the PUSCH transmission plus 3 subframes plus RTToffset to the first subframe of the next PDCCH occasion.
For NB-IoT, when multiple TBs are scheduled by PDCCH the UL HARQ RTT timer length is set to 1 subframe plus RTToffset +deltaPDCCH, where deltaPDCCH is the interval starting from the subframe following the last subframe of the PUSCH transmission plus 1 subframe plus RTToffset to the first subframe of the next PDCCH occasion.
For HARQ processes scheduled using Short Processing Time (TS 36.331 [8]), the UL HARQ RTT Timer length is set to 3 subframes for FDD and for Frame Structure Type 3, and set to kULHARQRTT subframes for TDD, where kULHARQRTT equals the value indicated in Table 7.7-1 and Table 7.7-2.
For HARQ processes scheduled using short TTI (TS 36.331 [8]), the UL HARQ RTT Timer length is set to 8 TTIs if the TTI length is one slot or if proc-Timeline is set to n+4 set1, to 12 TTIs if proc-Timeline is set to n+6 set1 or n+6 set2 and to 16 TTIs if proc-Timeline is set to n+8 set2 for FDD and Frame Structure Type 3. For TDD short TTI the UL HARQ RTT is set to kULHARQRTT TTIs, where kULHARQRTT equals the value indicated in Table 7.7-3, Table 7.7-4 and Table 7.7-5.
…
NOTE 1:	RTToffset = 0 in terrestrial networks and RTToffset = UE-eNB RTT in Non-terrestrial networks.
NOTE 2:	DLoffset = 0 in terrestrial networks and DLoffset = Koffset + k-Mac in Non-terrestrial networks where Koffset is defined in TS 36.213 [2], clause 4.2.3.
[TS 36.321, Annex C]
When a DRX timer is set to a value of X, and n denotes the subframe in which the related event is triggered according to the clause 5.7, the intended behaviours of each DRX timer are presented in the Table C-1 below:
Table C-1: Intended UE behaviour for DRX timers
	DRX Timers
	Intended UE behaviour 
([x, y] means including subframe x and y)

	drx-InactivityTimer
	The MAC entity monitors PDCCH in PDCCH-subframes during the subframes [n+1, n+m].
The MAC entity starts or restarts drxShortCycleTimer, and uses Short DRX Cycle in the subframe n+m+1, if configured.

	drx-InactivityTimerSCPTM
	The MAC entity monitors PDCCH in PDCCH-subframes during the subframes [n+1, n+m].

	mac-ContentionResolutionTimer or mac-ContentionResolutionTimer for the corresponding enhanced coverage level, if it exists
	The MAC entity monitors PDCCH in PDCCH-subframes during the subframes [n+1, n+X].

	drx-RetransmissionTimer or drx-ULRetransmissionTimer
	The MAC entity monitors PDCCH in PDCCH-subframes during the subframes [n, n+m-1].

	onDurationTimer or onDurationTimerSCPTM
	The MAC entity monitors PDCCH in PDCCH-subframes during the subframes [n, n+m-1].

	drxShortCycleTimer
	The MAC entity uses the Short DRX Cycle during the subframes [n, n+X-1].
The MAC entity starts to use the Long DRX Cycle in the subframe n+X.

	HARQ RTT Timer
	The MAC entity starts drx-RetransmissionTimer in the subframe n+X, if needed.

	UL HARQ RTT Timer
	The MAC entity starts drx-ULRetransmissionTimer in the subframe n+X, if needed.

	NOTE 1:	For FDD, m is equal to X; for TDD, m is equal to the minimum number of subframes so that X PDCCH-subframes are included during the subframes [x, y].
NOTE 2:	A MAC entity configured with eIMTA monitors PDCCH in some subframe(s) in addition to PDCCH-subframes, as specified in clause 5.7.
NOTE 3:	For BL UE or UE in enhanced coverage, m is equal to the minimum number of subframes so that X PDCCH-subframes are included during the subframes [x, y].



For drx-InactivityTimerSCPTM, drx-InactivityTimer, drx-RetransmissionTimer and drx-ULRetransmissionTimer, if X=0, the timer does not make the MAC entity to monitor the PDCCH.
The intended UE behaviours in Table C-1 are not applicable for NB-IoT.
For NB-IoT, the intended UE behaviour regarding setting the HARQ RTT Timer is shown in Figure C-1 and for the UL HARQ RTT Timer is shown in Figure C-2.


Figure C-1: Setting the HARQ RTT Timer for NB-IoT


Figure C-2: Setting the UL HARQ RTT Timer for NB-IoT

NOTE:	UE-eNB RTT is taken into account when calculating the (UL) HARQ RTT timer.
[TS 36.331, clause 6.3.1]
k-Mac
Scheduling offset used when downlink and uplink frame timing are not aligned at the eNB, see TS 36.213 [23]. Unit in ms.
If the field if absent, the UE uses the (default) value of 0.
22.3.1.5a.3	Test description
22.3.1.5a.3.1	Pre-test conditions
System Simulator:
-	Ncell 1 is configured according to Table 8.1.4.2-1 in TS 36.508 [18].
-	System information combination 8 as defined in TS 36.508 [18] clause 8.1.4.3.1.1 is used.
UE:
-	The preconfigured UE location is defined in TS 36.508 [18] Clause 4.13.
Preamble
-	The UE is in state 2B-NB with test loop mode G according to TS 36.508 [18] clause 8.1.5.1 in Ncell 1.
22.3.1.5a.3.2	Test procedure sequence
DRX parameters and search space parameters according to Table 22.3.1.5a.3.3-1 result in periods as shown in the table below
Table 22.3.1.5a.3.2-1: DRX parameters and search space parameters
	Period/Timer
	NPDCCH periods
	Duration (ms)

	NPDCCH period
	1
	256 (Rmax * G)

	DRX cycle
	16
	16 * 256 = 4096

	On Duration
	4
	1024

	Opportunity for DRX
	12
	3076

	drx-InactivityTimer
	4
	1024

	drx-RetransmissionTimer
	6
	1536

	drx-ULRetransmissionTimer
	24
	6144



Table 22.3.1.5a.3.2-2: Main Behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	In the first NPDCCH period of the next DRX On Duration the SS schedules the DL transmission of a MAC PDU in the first search space candidate of the search space.
	<--
	MAC PDU
	-
	-

	1A
	The UE transmit a HARQ ACK for the DL MAC PDU in Step 1.
	-->
	HARQ ACK
	-
	-

	2
	In the last NPDCCH period of the next DRX On Duration the SS allocates an UL grant for UE in the last search space candidate of the search space.
	<--
	Uplink Grant
	-
	-

	3
	The UE loops back the MAC PDU.
	-->
	MAC PDU
	-
	-

	4
	In the NPDCCH sub frame when the drx-uLRetransmissionTimer-r13 for MAC PDU in Step 3 is still running, the SS transmits UL grant for the retransmission of the MAC PDU in step 3, and NDI is the same with which in step 2, and redundancy version = 1.
i.e. UL HARQ RTT + drx-uLRetransmissionTimer-r13 - x subframes after step 3 (x is between 0 and 20 the difference between On duration and UL Retransmission timer) (Note 5)
	<--
	UL Grant(DCI 0) with untoggled NDI
	-
	-

	5
	Void.
	-
	-
	-
	-

	6
	Check: Does the UE loop back the MAC PDU?
	-->
	MAC PDU
	1
	P

	6A
	The SS transmits an RLC STATUS PDU to acknowledge received data.
	<--
	RLC STATUS PDU
	-
	-

	-
	The SS stops allocating UL Grant.
	-
	-
	-
	-

	7-10
	Void.
	-
	-
	-
	-

	11
	In the last NPDCCH period when onDurationTimer-r13 is running, SS schedules the DL transmission of a MAC PDU in the last search space candidate and generates a CRC error causing the UE to send a NACK, but not perform any retransmissions.
	<--
	Invalid MAC PDU
	-
	-

	12
	The UE transmits a HARQ NACK for the DL MAC PDU in Step 11.
	-->
	HARQ NACK
	-
	-

	13
	In the next NPDCCH period the SS schedules the DL transmission of a (new) MAC PDU in the first search space candidate.
Note: The NDI of the corresponding DCI indicates a new transmission.
(Note 5)
	<--
	MAC PDU
	-
	-

	14
	Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 13?
	-->
	HARQ ACK
	2
	P

	15
	In the last NPDCCH period when onDurationTimer-r13 is running, SS schedules the DL re-transmission of thea MAC PDU in the last search space candidate and generates a CRC error causing the UE to send a NACK, but not perform any retransmissions.
	<--
	Invalid MAC PDU
	-
	-

	16
	The UE transmits a HARQ NACK for the DL MAC PDU in Step 15.
	-->
	HARQ NACK
	-
	-

	17
	Six NPDCCH periods after  step 16 the SS schedules the DL transmission of  MAC PDU in the last search space candidate.
Note 1: Six NPDCCH periods is the duration of the drx-RetransmissionTimer-r13.
(Note 5)
	<--
	MAC PDU
	-
	-

	18
	Check: Does the UE transmit a HARQ ACK for the DL MAC PDU in Step 17?
	-->
	HARQ ACK
	2
	P

	19
	The SS starts allocating UL Grant
	-
	-
	-
	-

	20
	The UE loops back the MAC PDU.
	-->
	MAC PDU
	-
	-

	21
	The SS transmits an RLC STATUS PDU to acknowledge received data.
	<--
	RLC STATUS PDU
	-
	-

	Note 1:	Invalid MAC PDU is a MAC PDU that fails the CRC check.
Note 2:	Void.
Note 3:	Timer tolerances for the MAC DRX related timers measured in subframes or NPDCCH subframes is 0. These timers are: drx-InactivityTimer, drx-RetransmissionTimer, drx-ULRetransmissionTimer, HARQ RTT Timer and UL HARQ RTT Timer.
Note 4:	The drx-InactivityTimer is started in the next NPDCCH sub-frame of the NPDCCH sub-frame where DL new transmission is indicated.
Note 5:	UE-eNB RTT, which is the UE's Timing Advance value in units of subframe, not rounded or truncated toward an integer number of subframes is added to the (UL) HARQ RTT Timer.



22.3.1.5a.3.3	Specific message contents
Table 22.3.1.5a.3.3-1: RRCConnectionSetup-NB (Preamble, Table 22.3.1.5a.3.2-2)
	Derivation path: TS 36.508 [18], Table 8.1.6.1-14

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionSetup-NB ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcConnectionSetup-r13 SEQUENCE {
	
	
	

	        radioResourceConfigDedicated-r13 SEQUENCE {
	
	
	

	          mac-MainConfig-r13 CHOICE {
	
	
	

	            explicitValue-r13 SEQUENCE {
	
	
	

	              ul-SCH-Config-r13 SEQUENCE {
	
	
	

	                periodicBSR-Timer-r13
	infinity
	
	

	              }
	
	
	

	              drx-Config-r13 SEQUENCE {
	
	
	

	                setup SEQUENCE {
	
	
	

	                  onDurationTimer-r13
	pp4
	4 NPDCCH periods
	

	                  drx-InactivityTimer-r13
	pp4
	4 NPDCCH periods
	

	                  drx-RetransmissionTimer-r13
	pp6
	6 NPDCCH periods
	

	                  drx-Cycle-r13
	st4096
	16 NPDCCH periods (Note 1)
	

	                  drx-StartOffset-r13
	0
	
	

	                  drx-ULRetransmissionTimer-r13
	pp24
	24 NPDCCH periods
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	          physicalConfigDedicated-r13 SEQUENCE {
	
	
	

	            npdcch-ConfigDedicated-r13 SEQUENCE {
	
	
	

	              npdcch-NumRepetitions-r13
	r64
	Rmax=64
(Note 1)
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Note 1:	The default value of ‘npdcch-StartSF-USS’=4 and the specific value ‘npdcch-NumRepetitions-r13’=64 result in PDCCH period =256 for the UE specific search space.
Table 22.3.1.5a.3.3-2: Void

22.3.1.13	NB-IoT / NTN / UE specific TA report / UE specific Koffset
22.3.1.13.1	Test Purpose (TP)
(1)
with { UE in RRC_IDLE state and ta-Report is configured with value enabled in SystemInformationBlockType2-NB }
ensure that {
  when { during the Random Access procedure }
   then { UE performs the Timing Advance reporting procedure }
            }

(2)
with { UE in RRC_IDLE state and ta-Report is not configured in SystemInformationBlockType2-NB }
ensure that {
  when { RRCConnectionSetup-NB with offsetThresholdTA is received }
   then { UE performs the Timing Advance reporting procedure }
            }

(3)
with { UE in RRC_CONNECTED state and k-Offset is broadcasted in SystemInformationBlockType31-NB }
ensure that {
  when { Differential Koffset MAC CE is received }
   then { UE indicates to lower layers the Differential Koffset for TA reporting }
            }

22.3.1.13.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.331 clauses 5.3.3.2, TS 36.321 clauses 5.4.9, 5.26, 6.1.3.20 and 6.3.1.21. Unless otherwise stated these are Rel-17 requirements.
[TS 36.331, clause 5.3.3.2]
For NB-IoT, upon initiation of the procedure, the UE shall:
…
1>	if UE supports timing advance reporting and ta-Report is included in SystemInformationBlockType2-NB:
2>	instruct the associated MAC entity to trigger Timing Advance reporting;
[TS 36.321, clause 5.4.9]
The UE may be configured to report information about UE specific timing advance during a Random Access procedure and in RRC_CONNECTED Mode.
The Timing Advance reporting procedure is used in a non-terrestrial network to provide the eNB with an estimate of the UE's Timing Advance, see TTA in TS 36.211 [7] clause 8.1.
Timing Advance reporting shall be triggered if any of the following events occur:
-	if triggered by upper layers;
-	upon configuration or reconfiguration of offsetThresholdTA by upper layers, if the UE has not previously reported Timing Advance value to current Serving Cell;
-	if the variation between current information about Timing Advance and the last reported information about Timing Advance is equal to or larger than offsetThresholdTA, if configured.
If the Timing Advance reporting procedure determines that at least one Timing Advance Report has been triggered and not cancelled:
-	if the MAC entity has UL resources allocated for new transmission for this TTI, and;
-	if the allocated UL resources can accommodate the Timing Advance Report MAC control element plus its subheader, as a result of logical channel prioritization:
-	instruct the Multiplexing and Assembly procedure to generate the Timing Advance report MAC control element as defined in clause 6.1.3.20.
A MAC PDU shall contain at most one Timing Advance Report MAC CE, even when multiple events have triggered a Timing Advance report.
All triggered Timing Advance reports shall be cancelled when a Timing Advance Report MAC CE is included in a MAC PDU for transmission.
[TS 36.321, clause 5.26]
The network may provide and update the Differential Koffset of a Serving Cell in a non-terrestrial network by sending the Differential Koffset MAC CE described in clause 6.1.3.21.
The MAC entity shall:
-	if the MAC entity receives a Differential Koffset MAC CE on a Serving Cell:
-	indicate to lower layers the information regarding the Differential Koffset MAC CE.
[TS 36.321, clause 6.1.3.20]
The Timing Advance MAC CE is identified by MAC subheader with LCID as specified in Table 6.2.1-2.
It has a fixed size and consists of a single field defined as follows (Figure 6.1.3.20-1):
-	R: Reserved bit, set to 0;
-	Timing Advance: The Timing Advance field indicates the least integer number of subframes greater than or equal to the Timing Advance value (see TS 36.211 [7] clause 8.1). The length of the field is 14 bits.


Figure 6.1.3.20-1: Timing Advance MAC CE
[TS 36.321, clause 6.1.3.21]
The Differential Koffset MAC CE is identified by MAC subheader with LCID as specified in Table 6.2.1-1.
It has a fixed size and consists of a single field defined as follows (Figure 6.1.3.21-1):
-	R: Reserved bit, set to 0;
-	Differential Koffset: This field contains the differential Koffset. The length of the field is 6 bits.


Figure 6.1.3.21-1: Differential Koffset MAC CE

22.3.1.13.3	Test description
22.3.1.13.3.1	Pre-test conditions
System Simulator:
-	Ncell 1 is configured according to Table 8.1.4.2-1 and Table 8.1.4.2-2 in TS 36.508 [18].
-	System information combination 8 as defined in TS 36.508 [18] clause 8.1.4.3.1.1 is used.
UE:
-	The UE is in Automatic PLMN selection mode.
-	The preconfigured UE location is defined in TS 36.508 [18] Clause 4.13.
Preamble
-	The UE is in state 1-NB according to TS 36.508 [18] clause 8.1.5.1.
22.3.1.13.3.2	Test procedure sequence
Table 22.3.1.13.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Power on UE.
	-
	-
	-
	-

	2
	The UE transmits preamble on NPRACH.
	-->
	NPRACH Preamble
	-
	-

	3
	The SS transmits Random Access Response with RAPID corresponding to the transmitted Preamble in step 2.
	<--
	Random Access Response
	-
	-

	4
	Check: Does the UE transmit an RRCConnectionRequest-NB message with one Timing Advance Report MAC CE?
	-->
	MAC PDU (Timing Advance Report MAC CE, RRCConnectionRequest-NB)
	1
	P

	5-16
	Steps 3 to 14b1 of the Attach, connected mode procedure described in TS 36.508 [18] subclause 8.1.5.2.3 are performed on Ncell 1.
	-
	-
	-
	-

	16A
	Power off UE.
	-
	-
	-
	-

	16B
	The UE transmits a DETACH REQUEST message with the Detach type IE indicating “switch off”.
	-->
	RRC: ULInformationTransfer-NB
NAS: DETACH REQUEST
	-
	-

	16C
	The SS transmits an RRCConnectionRelease-NB message to release RRC connection.
	<--
	RRC: RRCConnectionRelease-NB
	-
	-

	16D
	SS broadcasts SystemInformationBlockType2-NB with ta-Report-r17 not present.
	<--
	RRC: SystemInformationBlockType2-NB
	-
	-

	16E
	Power on UE.
	-
	-
	-
	-

	16F
	The UE transmits preamble on NPRACH.
	-->
	NPRACH Preamble 
	-
	-

	16G
	The SS transmits Random Access Response with RAPID corresponding to the transmitted Preamble in step 16F.
	<--
	Random Access Response
	-
	-

	16H
	The UE transmits an RRCConnectionRequest-NB message with no Timing Advance Report MAC CE.
	-->
	MAC PDU (RRCConnectionRequest-NB)
	-
	-

	17
	The SS transmits an RRCConnectionSetup-NB message to configure the offsetThresholdTA.
	<--
	 MAC PDU(RRCConnectionSetup-NB)
	-
	-

	18
	Check: Does the UE transmit an RRCConnectionSetupComplete-NB message with one Timing Advance Report MAC CE?
	-->
	 MAC PDU (Timing Advance Report MAC CE, RRCConnectionSetupComplete-NB)
	2
	P

	18A-18J
	Steps 5 to 14b1 of the Attach, connected mode procedure described in TS 36.508 [18] subclause 8.1.5.2.3 are performed on Ncell 1.
	-
	-
	-
	-

	19
	The SS transmits a MAC PDU containing a Differential Koffset MAC CE with differential Koffset set to 5 ms.
	<--
	MAC PDU (Differential Koffset MAC CE)
	-
	-

	20
	Check: Does the UE transmit a MAC PDU with Timing Advance Report MAC CE?
Note: The reported TA shall be 5 ms longer than the one reported in step 18.
	-->
	MAC PDU (Timing Advance Report MAC CE)
	3
	P



22.3.1.13.3.3	Specific message contents
Table 22.3.1.13.3.3-1: SystemInformationBlockType2-NB (preamble, Table 22.3.1.13.3.2-1)
	Derivation Path: TS 36.508 [18], Table 8.1.4.3.3-1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType2-NB-r13 ::= SEQUENCE {
	
	
	

	  radioResourceConfigCommon-r13 SEQUENCE {
	
	
	

	    ntn-ConfigCommon-r17 SEQUENCE {
	
	
	

	      ta-Report-r17
	enabled
	
	Preamble

	
	Not present
	
	Step 16D

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



[bookmark: _Hlk146885351]Table 22.3.1.13.3.3-2: RRCConnectionSetup-NB (step 17, Table 22.3.1.13.3.2-1)
	Derivation Path: TS 36.508 [18], Table 8.1.6.1-14

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionSetup-NB ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionSetup-r13 SEQUENCE {
	
	
	

	        radioResourceConfigDedicated-r13 SEQUENCE {
	
	
	

	          mac-MainConfig-r13 CHOICE {
	
	
	

	            explicitValue-r13 SEQUENCE {
	
	
	

	              offsetThresholdTA-r17 CHOICE {
	
	
	

	                setup
	ms3
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



[sections skipped here]
[bookmark: _Toc225185324][bookmark: _Toc225185327]22.3.2.7a	NB-IoT / NTN / AM RLC / Receiver status triggers / extended t-Reordering configured
22.3.2.7a.1	Test Purpose (TP)
(1)
with { UE in RRC_CONNECTED state and twoHARQ-ProcessesConfig is set to TRUE }
ensure that {
  when { t-ReorderingExt-r17 is configured }
   then { UE ignores the value signalled by t-Reordering-r14 and uses the extended value t-ReorderingExt-r17 }
            }

22.3.2.7a.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: 3GPP TS 36.322 clause 5.1.3.2.3, 5.1.3.2.4, 7.1 and TS 36.331 clause 6.7.3. Unless otherwise stated these are Rel-17 requirements.
[TS 36.322, clause 5.1.3.2.3]
When a RLC data PDU with SN = x is placed in the reception buffer, the receiving side of an AM RLC entity shall:
-	if rlc-OutOfOrderDelivery is configured:
-	if all byte segments of the AMD PDU are received:
-	reassemble the RLC SDU using the byte segments of the AMD PDU, remove RLC headers when doing so and deliver the reassembled RLC SDU to upper layer if not delivered before;
-	if x >= VR(H)
-	update VR(H) to x+ 1;
-	if all byte segments of the AMD PDU with SN = VR(MS) are received:
-	update VR(MS) to the SN of the first AMD PDU with SN > current VR(MS) for which not all byte segments have been received;
-	if x = VR(R):
-	if all byte segments of the AMD PDU with SN = VR(R) are received:
-	update VR(R) to the SN of the first AMD PDU with SN > current VR(R) for which not all byte segments have been received;
-	update VR(MR) to the updated VR(R) + AM_Window_Size;
-	reassemble RLC SDUs from any byte segments of AMD PDUs with SN that falls outside of the receiving window and in-sequence byte segments of the AMD PDU with SN = VR(R), remove RLC headers when doing so and deliver the reassembled RLC SDUs to upper layer in sequence if not delivered before;
-	if t-Reordering is running:
-	if VR(X) = VR(R); or
-	if VR(X) falls outside of the receiving window and VR(X) is not equal to VR(MR):
-	stop and reset t-Reordering;
-	if t-Reordering is not running (includes the case t-Reordering is stopped due to actions above):
-	if VR (H) > VR(R):
-	start t-Reordering;
-	set VR(X) to VR(H).
[TS 36.322, clause 5.1.3.2.4]
When t-Reordering expires, the receiving side of an AM RLC entity shall:
-	update VR(MS) to the SN of the first AMD PDU with SN >= VR(X) for which not all byte segments have been received;
-	if VR(H) > VR(MS):
-	start t-Reordering;
-	set VR(X) to VR(H).
[TS 36.322, clause 7.1]
This sub clause describes the state variables used in AM and UM entities in order to specify the RLC protocol. The state variables defined in this subclause are normative.
All state variables and all counters are non-negative integers.
All state variables related to AM data transfer can take values from 0 to 1023 for 10 bit SN or from 0 to 65535 for 16 bit SN. All arithmetic operations contained in the present document on state variables related to AM data transfer are affected by the AM modulus (i.e. final value = [value from arithmetic operation] modulo 1024 for 10 bit SN and 65536 for 16 bit SN).
All state variables related to UM data transfer can take values from 0 to [2[sn-FieldLength] – 1]. All arithmetic operations contained in the present document on state variables related to UM data transfer are affected by the UM modulus (i.e. final value = [value from arithmetic operation] modulo 2[sn-FieldLength]).
AMD PDUs and UMD PDUs are numbered integer sequence numbers (SN) cycling through the field: 0 to 1023 for 10 bit SN and 0 to 65535 for 16 bit SN for AMD PDU and 0 to [2[sn-FieldLength] – 1] for UMD PDU.
When performing arithmetic comparisons of state variables or SN values, a modulus base shall be used.
VT(A) and VR(R) shall be assumed as the modulus base at the transmitting side and receiving side of an AM RLC entity, respectively. This modulus base is subtracted from all the values involved, and then an absolute comparison is performed (e.g. VR(R) <= SN < VR(MR) is evaluated as [VR(R) – VR(R)] modulo 1024 <= [SN – VR(R)] modulo 1024 < [VR(MR) – VR(R)] modulo 1024).
VR(UH) – UM_Window_Size shall be assumed as the modulus base at the receiving side of an UM RLC entity. This modulus base is subtracted from all the values involved, and then an absolute comparison is performed (e.g. (VR(UH) – UM_Window_Size) <= SN < VR(UH) is evaluated as [(VR(UH) – UM_Window_Size) – (VR(UH) – UM_Window_Size)] modulo 2[sn-FieldLength] <= [SN – (VR(UH) – UM_Window_Size)] modulo 2[sn-FieldLength] < [VR(UH) – (VR(UH) – UM_Window_Size)] modulo 2[sn-FieldLength]).
The transmitting side of each AM RLC entity shall maintain the following state variables:
a) VT(A) – Acknowledgement state variable
This state variable holds the value of the SN of the next AMD PDU for which a positive acknowledgment is to be received in-sequence, and it serves as the lower edge of the transmitting window. It is initially set to 0, and is updated whenever the AM RLC entity receives a positive acknowledgment for an AMD PDU with SN = VT(A).
b) VT(MS) – Maximum send state variable
This state variable equals VT(A) + AM_Window_Size, and it serves as the higher edge of the transmitting window.
c) VT(S) – Send state variable
This state variable holds the value of the SN to be assigned for the next newly generated AMD PDU. It is initially set to 0, and is updated whenever the AM RLC entity delivers an AMD PDU with SN = VT(S).
d) POLL_SN – Poll send state variable
This state variable holds the value of VT(S)-1 upon the most recent transmission of a RLC data PDU with the poll bit set to “1”. It is initially set to 0.
The transmitting side of each AM RLC entity shall maintain the following counters:
a) PDU_WITHOUT_POLL – Counter
This counter is initially set to 0. It counts the number of AMD PDUs sent since the most recent poll bit was transmitted.
b) BYTE_WITHOUT_POLL – Counter
This counter is initially set to 0. It counts the number of data bytes sent since the most recent poll bit was transmitted.
c) RETX_COUNT – Counter
This counter counts the number of retransmissions of an AMD PDU (see subclause 5.2.1). There is one RETX_COUNT counter per PDU that needs to be retransmitted.
The receiving side of each AM RLC entity shall maintain the following state variables:
a) VR(R) – Receive state variable
This state variable holds the value of the SN following the last in-sequence completely received AMD PDU, and it serves as the lower edge of the receiving window. It is initially set to 0, and is updated whenever the AM RLC entity receives an AMD PDU with SN = VR(R).
b) VR(MR) – Maximum acceptable receive state variable
This state variable equals VR(R) + AM_Window_Size, and it holds the value of the SN of the first AMD PDU that is beyond the receiving window and serves as the higher edge of the receiving window.
c) VR(X) – t-Reordering state variable
This state variable holds the value of the SN following the SN of the RLC data PDU which triggered t-Reordering.
d) VR(MS) – Maximum STATUS transmit state variable
This state variable holds the highest possible value of the SN which can be indicated by “ACK_SN” when a STATUS PDU needs to be constructed. It is initially set to 0.
e) VR(H) – Highest received state variable
This state variable holds the value of the SN following the SN of the RLC data PDU with the highest SN among received RLC data PDUs. It is initially set to 0.
Each transmitting UM RLC entity shall maintain the following state variables:
a) VT(US)
This state variable holds the value of the SN to be assigned for the next newly generated UMD PDU. It is initially set to 0, and is updated whenever the UM RLC entity delivers an UMD PDU with SN = VT(US).
Each receiving UM RLC entity shall maintain the following state variables:
a) VR(UR) – UM receive state variable
This state variable holds the value of the SN of the earliest UMD PDU that is still considered for reordering. It is initially set to 0. For RLC entity configured for STCH, it is initially set to the SN of the first received UMD PDU.
b) VR(UX) – UM t-Reordering state variable
This state variable holds the value of the SN following the SN of the UMD PDU which triggered t-Reordering.
c) VR(UH) – UM highest received state variable
This state variable holds the value of the SN following the SN of the UMD PDU with the highest SN among received UMD PDUs, and it serves as the higher edge of the reordering window. It is initially set to 0. For RLC entity configured for STCH, it is initially set to the SN of the first received UMD PDU.
[TS 36.331, clause 6.7.3]
	t-ReorderingExt
Timer for reordering in TS 36.322 [7], in milliseconds.
The UE shall use the extended value t-ReorderingExt-r17, if present, and ignore the value signalled by t-Reordering-r14.
E-UTRAN may configure t-ReorderingExt only if twoHARQ-ProcessesConfig is set to TRUE.



	Conditional presence
	Explanation

	twoHARQ
	The field is mandatory present if twoHARQ-ProcessesConfig is set to TRUE. Otherwise, the field is not present and, if previously configured, the timer is released.



22.3.2.7a.3	Test description
22.3.2.7a.3.1	Pre-test conditions
System Simulator:
-	Ncell 1 is configured according to Table 8.1.4.2-1 and Table 8.1.4.2-2 in TS 36.508 [18].
-	System information combination 8 as defined in TS 36.508 [18] clause 8.1.4.3.1.1 is used.
UE:
-	The UE is in Automatic PLMN selection mode.
-	The preconfigured UE location is defined in TS 36.508 [18] Clause 4.13.
Preamble
-	The UE is in state 2B-NB according to TS 36.508 [18] clause 8.1.5.2B with test loop mode G closed.
[bookmark: _Hlk111478092]-	The HARQ process 0 is used for DL and UL transmissions as default.
22.3.2.7a.3.2	Test procedure sequence
If the start RLC UL and DL sequence numbers to be used at start of test body are non zero, but X and Y respectively due to transmission/reception of RLC PDU’s in preamble on bearer to be used, then any sequence number ‘n’ in test procedure maps as:
UL SQN n maps to SQN X+n MOD 1024 &
DL SQN n maps to SQN Y+n MOD 1024
Table 22.3.2.7a.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	The SS does not respond to PRACH preambles transmitted by UE for Uplink transmission, but instead allocates the UL C-RNTI grant on NPDCCH when specified in the test sequence.
Note: In steps 1 to 8 the size of each RLC UL SDU #1 - #3 is PRBS of 288 bits (36 octets). The size of the RLC SDUs used in downlink is L.
	-
	-
	-
	-

	1
	The SS transmits 3 AMD PDUs with SN=0, 1, 2. The SS sets the P field of all the AMD PDUs to 0
	<--
	AMD PDU#1 (SN=0, P=0)
AMD PDU#2 (SN=1, P=0)
AMD PDU#3 (SN=2, P=0)
	-
	-

	2
	In the search space of the 4th NPDCCH period bundle after the first transmission at step 1 the SS schedules 3 consecutive UL grants with a time spacing of 1 NPDCCH period bundle of size 328 bits. (NOTE 1) (NOTE 4)
	<--
	(UL grants, 328 bits)
	-
	-

	3
	The UE transmits RLC UL SDU#1.
	-->
	(RLC UL SDU#1)
	-
	-

	4
	The UE transmits RLC UL SDU#2.
	-->
	(RLC UL SDU#2)
	-
	-

	5
	The UE transmits RLC UL SDU#3.
	-->
	(RLC UL SDU#3)
	-
	-

	6
	The SS transmits a STATUS PDU
	<--
	STATUS PDU
	-
	-

	7
	In the search space of the next NPDCCH period bundle The SS transmits 1 AMD PDUs with SN=4 and P=0.
Record time TA (NOTE 4)
	<--
	AMD PDU#5 (SN=4, P=0)
	-
	-

	8
	 In the next NPDCCH period bundle after the transmission at step 7 The SS starts the UL periodic grant transmission of size 40 bits. (NOTE 2, NOTE 4)
	--
	- 
	-
	-

	9
	Check 1: Does the UE transmit a Status Report with NACK_SN=3 and ACK_SN=5?
Record time TB
Check 2: (TB – TA) = t-ReorderingExt-r17?
(NOTE 3) 
	-->
	STATUS PDU
	1
	P

	10
	The SS stops to allocate any uplink grant.
	-
	-
	-
	-

	11
	In the search space of the next NPDCCH period bundle after step 10 the SS transmits 1 AMD PDU with SN=3. The SS sets the P field to 1. (NOTE 4)
	<--
	AMD PDU#4 (SN=3, P=1)
	-
	-

	12
	In the next NPDCCH period bundle after the transmission at step 11 the SS schedules 1 UL grant of size 40 bits. (NOTE 2) (NOTE 4)
	<--
	(UL grant, 40 bits)
	-
	-

	13
	The UE transmit a Status Report with no NACK_SN and ACK_SN=5.
	-->
	STATUS PDU
	-
	-

	14
	Starting with the search space of the next NPDCCH period bundle after the transmission at step 12 the SS schedules 2 consecutive UL grants with a time spacing of 1 NPDCCH period bundle of size 328 bits. (NOTE 1) (NOTE 4)
	<--
	(UL grant, 328 bits)
	-
	-

	15
	The UE transmits RLC UL SDU#4.
	-->
	(RLC UL SDU#4)
	-
	-

	16
	The UE transmits RLC UL SDU#5.
	-->
	(RLC UL SDU#5)
	-
	-

	17
	The SS transmits a STATUS PDU.
	<--
	STATUS PDU
	-
	-

	
NOTE 1:	UL grant of 328 bits (ITBS=10, =1, see TS 36.213 Table 16.5.1.2-2) is chosen to allow the UE to transmit one PDU at a time. (MAC subheader: 1 byte Short BSR subheader + 1 byte MAC PDU subheader, 1 byte Short BSR + 38 bytes MAC SDU(16-bit RLC AMD PDU header + 288-bit UL RLC SDU)).

NOTE 2:	UL grant of 40 bits (ITBS=3, =0, see TS 36.213 Table 16.5.1.2-2) is chosen to allow the UE to transmit a Status Report with ACK_SN and (8-bit short BSR + 2x 8-bit MAC PDU subheader + 4-bit D/C/CPT + 10-bit ACK_SN + 1-bit E1 + 1bit padding).
NOTE 3:	The Timer tolerances for t-ReorderingExt is the transmission time of periodic grant and AMD PDU with SN=4 + handling time on UE side.
NOTE 4: 	NPDCCH period bundle is specified in TS 36.523-3 [20] clause 7A.14.2.




22.3.2.7a.3.3	Specific message contents
Table 22.3.2.7a.3.3-1: RRCConnectionSetup-NB (preamble, Table 22.3.2.7a.3.2-1)
	Derivation path: TS 36.508 [18] table 8.1.6.1-14

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionSetup-NB ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcConnectionSetup-r13 SEQUENCE {
	
	
	

	        radioResourceConfigDedicated-r13 SEQUENCE {
	
	
	

	          srb-ToAddModList-r13 SEQUENCE (SIZE (1)) OF SRB-ToAddMod-NB-r13 SEQUENCE {
	1 entry
	
	

	            SRB-ToAddMod-NB-r13[1] SEQUENCE {
	
	
	

	              rlc-Config-r13 CHOICE {
	
	
	

	                explicitValue CHOICE {
	
	
	

	                  am SEQUENCE {
	
	
	

	                    ul-AM-RLC-r13 SEQUENCE {
	
	
	

	                      t-PollRetransmit-r13
	ms400
	
	

	                      maxRetxThreshold-r13
	t2
	
	

	                    }
	
	
	

	                    dl-AM-RLC-r13 SEQUENCE {
	
	
	

	                      enableStatusReportSN-Gap-r13
	true
	
	

	                    }
	
	
	

	                  }
	
	
	

	                }
	
	
	

	              }
	
	
	

	              rlc-Config-v1430 SEQUENCE {
	
	
	

	                t-Reordering-r14
	ms1600-v1310
	
	

	              }
	
	
	

	              rlc-Config-v1700 SEQUENCE {
	
	
	

	                t-ReorderingExt-r17 CHOICE {
	
	
	

	                  Setup
	ms3200
	
	

	                }
	
	
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	          physicalConfigDedicated-r13 SEQUENCE {
	
	
	

	            twoHARQ-ProcessesConfig-r14
	true
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



[sections skipped here]
22.4.30	NB-IoT / NTN / Ephemeris information update / T317 Expiry / T318 Expiry
22.4.30.1	Test Purpose (TP)
(1)
with { UE has acquired SystemInformationBlockType31-NB and starts timer T317 with the duration ul-SyncValidityDuration }
ensure that {
  when { T317 expires in RRC_CONNECTED state }
    then { UE informs lower layers that the UL synchronization is lost and start T318 }
            }

(2)
with { UE has started T318 in RRC_CONNECTED state }
ensure that {
  when { SystemInformationBlockType31-NB is acquired successfully }
    then { UE stops T318 and informs lower layers that the UL synchronization is restored }
            }

(3)
with { UE has started T318 in RRC_CONNECTED state }
ensure that {
  when { T318 expires }
    then { UE considers radio link failure and initiates the connection re-establishment procedure }
            }

22.4.30.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 36.331 clauses 5.2.1.3, 5.2.2.4, 5.2.2.39, 5.3.18, 5.3.11.33 and 5.3.7.2; TS 36.321 clause 5.2a. Unless otherwise stated these are Rel-17 requirements.
[TS 36.331, clause 5.2.1.3]
In RRC_CONNECTED, BL UEs or UEs in CE or NB-IoT UEs are not required to acquire system information except when T311 is running, or upon handover where the UE is only required to acquire the MasterInformationBlock in the target PCell, or for UEs in CE to receive ETWS/CMAS information, or upon expiry of T317 where the UE is only required to acquire the SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT). In RRC_IDLE, E-UTRAN may notify BL UEs or UEs in CE or NB-IoT UEs about SI update, and except for NB-IoT, ETWS and CMAS notification, EAB modification and UAC modification, using Direct Indication information, as specified in 6.6 (or 6.7.5 in NB-IoT) and TS 36.212 [22].
NOTE 2:	Upon system information change essential for BL UEs, UEs in CE, or NB-IoT UEs in RRC_CONNECTED, E-UTRAN may initiate connection release.
NOTE 3:	When acquiring SIB31(-NB) in RRC_CONNECTED, UE may assume that the scheduling is unchanged.
[TS 36.331, clause 5.2.2.4]
The UE shall:
…
1>	if the UE is NTN capable:
2>	if schedulingInfoList indicates that SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) is present:
3>	immediately before establishing, resuming or re-establishing an RRC connection; or
3>	if in RRC_CONNECTED and T317 is not running:
4>	acquire SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT);
[TS 36.331, clause 5.2.2.39]
Upon receiving SystemInformationBlockType31 (SystemInformationBlockType31-NB), the UE shall:
1>	start or restart timer T317 with the duration ul-SyncValidityDuration from the subframe indicated by epochTime.
[TS 36.331, clause 5.3.18]
The UE shall:
1>	if in RRC_CONNECTED:
2>	inform lower layers that the UL synchronisation is lost;
2>	start timer T318;
2>	acquire SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) as specified in 5.2.2;
2>	upon successful acquisition of SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT):
3>	stop timer T318;
3>	inform lower layers that the UL synchronisation is restored;
NOTE:	SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) may be broadcast on a different narrowband or different NB-IoT carrier than the one configured to the UE.
[TS 36.331, clause 5.3.11.3]
The UE shall:
…
1> upon T318 expiry; or
…
2>	consider radio link failure to be detected for the MCG i.e. RLF;
…
3>	else:
4>	initiate the connection re-establishment procedure as specified in 5.3.7;
[TS 36.331, clause 5.3.7.2]
The UE shall only initiate the procedure either when AS security has been activated or for a NB-IoT UE supporting RRC connection re-establishment for the Control Plane CIoT EPS/5GS optimisation. The UE initiates the procedure when one of the following conditions is met:
[TS 36.321, clause 5.2a]
If upper layer informs that the UL synchronization is lost according to the clause 5.3.18 of TS 36.331 [8], the MAC entity shall:
-	flush all HARQ buffers;
-	not perform any uplink transmission.
If upper layer informs that the UL synchronization is restored for the SpCell according to the clause 5.3.18 of TS36.331 [8], uplink transmissions can be performed.


22.4.30.3	Test description
22.4.30.3.1	Pre-test conditions
System Simulator:
-	Ncell 1 is configured according to Table 8.1.4.2-1 and Table 8.1.4.2-2 in TS 36.508 [18].
-	System information combination 8 as defined in TS 36.508 [18] clause 8.1.4.3.1.1 is used.
UE:
-	The UE is in Automatic PLMN selection mode.
-	The preconfigured UE location is defined in TS 36.508 [18] Clause 4.13.
Preamble:
-	The UE is in State 1-NB switched off according to TS 36.508 [18].
22.4.30.3.2	Test procedure sequence
Table 22.4.30.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Power on UE.
	-
	-
	-
	-

	2
	UE acquires SystemInformationBlockType31-NB and start T317 = 60 seconds.
	-
	-
	-
	-

	3-18b1
	Steps 1 to 16b1 of the Attach, connected mode and test mode activated procedure described in TS 36.508 [18] subclause 8.1.5.2A.3 with TEST LOOP MODE MODE G (loopback of the User data container content of any received downlink ESM DATA TRANSPORT) are performed on Ncell 1.
Note: After receiving the message in step 4, SS start a timer T1 with value = T317.
	-
	-
	-
	-

	18A-18B
	Steps 1 to 2 of the UE Test Loopback Activated procedure described in TS 36.508 [18] subclause 8.1.5.2B.3 are performed on Ncell 1.
	-
	-
	-
	-

	19
	SS stops broadcasting SystemInformationBlockType31-NB.
	-
	-
	-
	-

	19 A
	SS stops periodic grant allocation
	-
	-
	-
	-

	20
	The SS transmits one IP packet embedded in an ESM DATA TRANSPORT and DLInformationTransfer-NB. 
	<--
	NAS: ESM DATA TRANSPORT 
	-
	-

	21-22
	Void
	-
	-
	-
	-

	23
	Wait until expiry of T1.
Note: UE starts timer T318. SS start a timer T2 with value = T318.
	-
	-
	-
	-

	24
	The SS starts the UL periodic grant transmissionallowing the UE to return the IP packet as received in step 20.
	-
	-
	-
	-

	24A
	SS resumes broadcasting SystemInformationBlockType31-NB.
Note: Timer T318 shall be stopped and T317 shall be started in UE side. 
	-
	-
	-
	-

	24B
	Check: Does the UE transmit one IP packet embedded in an ESM DATA TRANSPORT and ULInformationTransfer-NB corresponding to grant in step 24?
SS starts a timer T3 with value = T317.
	-->
	NAS: ESM DATA TRANSPORT
	2
	P

	24C
	SS stops broadcasting SystemInformationBlockType31-NB.
	-
	-
	-
	-

	24CA
	SS stops periodic grant allocation.
	-
	-
	-
	-

	24D
	The SS transmits one IP packet embedded in an ESM DATA TRANSPORT and DLInformationTransfer-NB.
	<--
	NAS: ESM DATA TRANSPORT 
	-
	-

	24E
	Wait until expiry of T3.
Note: UE starts timer T318. SS starts a timer T4 with value = T318.
	-
	-
	-
	-

	24F
	 SS starts periodic UL grant transmission, allowing the UE to return the IP packet as received in step 24D.
	-
	-

	-
	-

	25
	Check: Does the UE transmit one IP packet embedded in an ESM DATA TRANSPORT and ULInformationTransfer-NB  corresponding to grant in step 24F?
	-->
	NAS: ESM DATA TRANSPORT
	1
	F

	26
	Wait until expiry of T4.
	-
	-
	-
	-

	26A
	SS resumes broadcasting SystemInformationBlockType31-NB.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 27-28 describe behaviour that depends on whether the UE supports RRC connection re-establishment.
	-
	-
	-
	-

	27
	IF pc_RRC_re-establishment_CP_CIoT
Check: Does the UE transmit an RRCConnectionReestablishmentRequest-NB message on SRB0?
	-->
	RRCConnectionReestablishmentRequest-NB
	3
	P

	28
	
The SS does not respond for 2.5s (T301) and the SS shall handle any re-transmitted RRCConnectionReestablishmentRequest-NB message on Ncell 1
	-
	
	-
	-

	29
	Void
	-
	-
	-
	-

	30
	Void
	-
	-
	-
	-

	31
	The SS starts timer T5 = 30 seconds.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 32a1 to 32b1 describe a transaction that depends on the UE behaviour; the "lower case letter" identifies a step sequence that takes place if a specific behaviour happens.
	-
	-
	-
	-

	32a1
	The UE transmits an RRCConnectionRequest-NB message on SRB0.
	-->
	RRCConnectionRequest-NB
	-
	-

	32a2
	Stop timer T5.
	-
	-
	-
	-

	32a3
	The UE initiation of Control Plane CIoT MO user data transfer non-SMS transport' as described in TS 36.508 [18], clause 8.1.5A.3 takes place.

NOTE: The UE will transmit one ESM DATA TRANSPORT message containing user data matching the message sent in step 24D.
	-
	-
	-
	-

	32b1
	Timer T5 expires.
	-
	-
	-
	-



22.4.30.3.3	Specific message contents
Table 22.4.30.3.3-1: Void

Table 22.4.30.3.3-2: SystemInformationBlockType31-NB (steps 2, 24A and 26A, Table 22.4.30.3.2-1)
	Derivation Path: TS 36.508 [18], Table 8.1.4.3.3-10

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-NB-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	
	
	

	    ul-SyncValidityDuration-r17
	s60
	Value of T317
	

	  }
	
	
	

	}
	
	
	



Table 22.4.30.3.3-3: CLOSE UE TEST LOOP (step 18A, Table 22.4.30.3.2-1)
	Derivation path: 36.508 Table 8.1.5.2B

	Information Element
	Value/Remark
	Comment
	Condition

	UE test loop mode
	'00000110'B
	UE test loop mode G setup
	TL_MODE_G

	Operation mode and repetitions
	
	
	

	  M0
	0
	
	return_via_EMM_SMC

	  R6..R0
	'0000001'B
	1
The received DL message in uplink shall be looped back 1 time (once)
	

	Uplink data delay
	'00000000'B
	T_delay_modeGH timer = 0 sec
	



 [sections skipped here]
22.5.23	NB-IoT / NTN / GNSS position reporting / reject cause #78 "PLMN not allowed to operate at the present UE location"
22.5.23.1	Test Purpose (TP)
(1)
with { UE has sent an ATTACH REQUEST message }
ensure that {
  when { UE receives an ATTACH REJECT message with the reject cause set to "PLMN not allowed to operate at the present UE location" }
    then { UE sets the EPS update status to EU3 ROAMING NOT ALLOWED, UE deletes the GUTI, last visited registered TAI, TAI list and eKSI, UE resets the registration attempt counter, UE enters the state EMM-DEREGISTERED.PLMN-SEARCH and perform a PLMN selection }
            }

22.5.23.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 24.301 clauses 4.11.2 and 5.5.1.2.5. Unless otherwise stated these are Rel-17 requirements.
[TS 24.301, clause 4.11.2]
The UE may be rejected with EMM cause #78 in ATTACH REJECT message, TRACKING AREA UPDATE REJECT message or DETACH REQUEST message. The EMM cause #78 is applicable for the UE only when the UE is accessing a PLMN using a satellite E-UTRAN access.
For the satellite E-UTRAN access the UE shall store a list of "PLMN not allowed to operate at the present UE location". Each entry in the list consists of:
a)	PLMN identity of the PLMN which sent a message including EMM cause value #78 "PLMN not allowed to operate at the present UE location" via the satellite E-UTRAN access technology;
b)	geographical location, if known by the UE, where the EMM cause value #78 was received over the satellite E-UTRAN access technology; and
c)	if the geographical location exists, a UE implementation specific distance value.
Before storing a new entry in the list, the UE shall delete any existing entry with the same PLMN identity. Upon storing a new entry, the UE starts a timer instance associated with the entry with an implementation specific value that shall not be set to a value smaller than the timer value indicated by the network in the Lower bound timer value IE, if any. If the Lower bound timer value IE was not provided by the network, the value of the timer shall be set based on the UE implementation
The UE is allowed to access a PLMN via the satellite E-UTRAN access technology which is part of the list of "PLMNs not allowed to operate at the present UE location" if:
a)	the current UE location is known, a geographical location is stored for the entry of this PLMN, and the distance from location where EMM cause value #78 was received to the current UE location is larger than a UE implementation specific value:
b)	the timer associated with the entry of this PLMN has expired; or
c)	the access is for emergency services (see 3GPP TS 23.122 [5] for further details).
NOTE:	When the UE is accessing network for emergency services, it is up to operator and regulatory policies whether the network needs to determine if the UE is in a location where network is not allowed to operate. 
The list shall accommodate three or more entries. The maximum number of entries is an implementation decision. When the list is full and a new entry has to be inserted, the oldest entry shall be deleted.
Each entry shall be removed if for the entry:
a)	the UE successfully registers via the satellite E-UTRAN access technology to the PLMN stored in the entry except when the UE is attached for emergency bearer services; or
b)	the timer instance associated with the entry expires.
The UE may remove an entry in the list, if the UE's current location is known, a geographical is stored for the entry of this PLMN, and the distance from location where EMM cause value #78 was received to the current UE location is larger than the UE implementation specific value.
If the UE is in EMM-DEREGISTERED.LIMITED-SERVICE state and an entry from the list of "PLMNs not allowed to operate at the present UE location" is removed, the UE shall perform PLMN selection according to 3GPP TS 23.122 [6].
When the UE is switched off, the UE shall keep the list of "PLMNs not allowed to operate at the present UE location" in its non-volatile memory together with the SUPI from the USIM. The UE shall delete the list of "PLMNs not allowed to operate at the present UE location" if the USIM is removed.
If the UE is switched off when the timer instance associated with the entry in the list is running, the UE shall behave as follows when the UE is switched on and the USIM in the UE remains the same:
	let t1 be the time remaining for timer instance associated with the entry in the list to timeout at switch off and let t be the time elapsed between switch off and switch on. If t1 is greater than t, then the timer shall be restarted with the value t1 – t. If t1 is equal to or less than t, then the timer need not be restarted and considered expired. If the UE is not capable of determining t, then the UE shall restart the timer with the value t1.
[TS 24.301, clause 5.5.1.2.5]
If the attach request cannot be accepted by the network, the MME shall send an ATTACH REJECT message to the UE including an appropriate EMM cause value.
…
In NB-S1 mode or WB-S1 mode via satellite E-UTRAN access, if the attach request is from a UE via a satellite E-UTRA cell and the network using the User Location Information provided by the eNodeB (see 3GPP TS 36.413 [23]), is able to determine that the UE is in a location where the network is not allowed to operate, the network shall set the EMM cause value in the ATTACH REJECT message to #78 "PLMN not allowed to operate at the present UE location".
…
Furthermore, the UE shall take the following actions depending on the EMM cause value received in the ATTACH REJECT message.
…
#78	(PLMN not allowed to operate at the present UE location).
	This cause value received from a non-satellite E-UTRA cell is considered as an abnormal case and the behaviour of the UE is specified in clause 5.5.1.2.6.
	The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to clause 5.1.3.3) and shall delete any GUTI, last visited registered TAI, TAI list and eKSI. Additionally, the UE shall reset the registration attempt counter. The UE shall store the PLMN identity and, if it is known, the current geographical location in the list of "PLMNs not allowed to operate at the present UE location", start a corresponding timer instance (see clause 4.11.2), enter state EMM-DEREGISTERED.PLMN-SEARCH and perform a PLMN selection according to 3GPP TS 23.122 [6].
	If the UE is operating in single-registration mode, the UE shall in addition handle the 5GMM parameters 5GMM state, 5GS update status and registration attempt counter as specified in 3GPP TS 24.501 [54] for the case when the initial registration procedure performed over 3GPP access is rejected with the 5GMM cause with the same value.

Other values are considered as abnormal cases. The behaviour of the UE in those cases is specified in clause 5.5.1.2.6.
22.5.23.3	Test description
22.5.23.3.1	Pre-test conditions
System Simulator:
-	Ncell 50 (PLMN1, HPLMN) and Ncell 62 (PLMN2, visited PLMN belongs to TAI-7, MCC=001 MNC=02) are configured according to Table 8.1.4.2-3 and Table 8.1.4.2-5 in TS 36.508 [18].
-	System information combination 9 as defined in TS 36.508 [18] clause 8.1.4.3.1.1 is used for both cells.
UE:
-	The UE is in Automatic PLMN selection mode.
-	The UE is previously registered on Ncell 50 and the UE is last authenticated and registered using default message contents according to TS 36.508 [18].
-	The preconfigured UE location is defined in TS 36.508 [18] Clause 4.13.
Preamble:
-	The UE is in State 1-NB switched off according to TS 36.508 [18].
22.5.23.3.2	Test procedure sequence
Table 22.5.23.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. The configuration marked "T1" is applied at the point indicated in the Main behaviour description in Table 22.5.23.3.2-2. Cell powers are chosen for a serving cell and a non-suitable “Off” cell as defined in TS 36.508 [18].
Table 22.5.23.3.2-1: Ncell configuration changes over time
	
	Parameter
	Unit
	Ncell 50
	Ncell 62
	Remarks

	T0
	NRS EPRE
	dBm/15kHz
	-85
	“Off”
	Power level “Off” is defined in TS 36.508 Table 6.2.2.1-1

	T1
	NRS EPRE
	dBm/15kHz
	-85
	-73
	



Table 22.5.23.3.2-2: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	The following messages are to be observed on Ncell 50 unless explicitly stated otherwise.
	-
	-
	-
	-

	1
	The UE is switched on.
	-
	-
	-
	-

	2
	The UE transmits an ATTACH REQUEST message.
	-->
	ATTACH REQUEST
	-
	-

	3
	The SS transmits an ATTACH REJECT message including EMM cause = "PLMN not allowed to operate at the present UE location".
	<--
	ATTACH REJECT
	-
	-

	4
	The SS releases the RRC connection.
	-
	-
	-
	-

	5
	SS adjusts Ncell levels according to row T1 of table 22.5.23.3.2-1.
	-
	-
	-
	-

	-
	The following messages are to be observed on Ncell 62 unless explicitly stated otherwise.
	-
	-
	-
	-

	6
	Check: Does the UE transmit an ATTACH REQUEST message? 
	-->
	ATTACH REQUEST
	 1
	P

	7
	Steps 5 to 14b1 of the registration procedure described in TS 36.508 [18] subclause 8.1.5.2.3 are performed on Ncell 62.
	-
	-
	-
	-

	8
	The SS transmits an RRCConnectionRelease-NB message to move to RRC_IDLE state.
	-
	-
	-
	-

	9
	Make the UE delete the list of PLMNs not allowed to operate at the present UE location. (Note 1)
	-
	-
	-
	-

	Note 1: This could be done by an MMI/AT command.



22.5.23.3.3	Specific message contents
Table 22.5.23.3.3-1: Message ATTACH REJECT (step 3, Table 22.5.23.3.2-2)
	Derivation path: TS 36.508 [18], Table 8.1.7 

	Information Element
	Value/Remark
	Comment
	Condition

	EMM cause
	01001110
	#78 "PLMN not allowed to operate at the present UE location" 
	

	ESM message container
	Not present
	
	



Table 22.5.23.3.3-2: Message ATTACH REQUEST (step 6, Table 22.5.23.3.2-2)
	Derivation path: TS 36.508 [18], Table 8.1.7

	Information Element
	Value/Remark
	Comment
	Condition

	Old GUTI or IMSI
	IMSI-1
	GUTI has been deleted after receiving ATTACH REJECT at step 3; only IMSI is available.
	

	Last visited registered TAI
	Not present
	TAI has been deleted after receiving ATTACH REJECT at step 3.
	



Table 22.5.23.3.3-3: SystemInformationBlockType31-NB on Ncell 62 (preamble and all steps, Table 22.5.23.3.2-2) Table 22.3.2.7a.3.2-1: Main behaviour
	Derivation Path: TS 36.508 [18], Table 8.1.4.3.3-10 

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	Refer to the 2nd cell in TS 36.508 Table 6.3.5.1-1
	
	GSO

	  servingSatelliteInfo-r17
	Refer to TS 36.508 Cl. 6.3.5.2
	
	NGSO

	}
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