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8.1.5.6.5.1	NR CA / No Radio Link Failure on SCell / RRC Connection Continues on PCell / Intra-band Contiguous CA
8.1.5.6.5.1.1	Test Purpose (TP)
(1)
with { UE in NR RRC_CONNECTED, security activated and SCell configured }
ensure that {
  when { the SCell becomes out of coverage for the UE }
    then { UE does not consider radio link failure to be detected and stay in NR RRC_CONNECTED state }
}

8.1.5.6.5.1.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 38.331, clauses 5.3.5.5.6, 5.3.10.1 and 5.3.10.3. Unless otherwise stated these are Rel-15 requirements.
[TS 38.331, clause 5.3.5.5.6]
The UE shall:
1>	if the received rlf-TimersAndConstants is set to release:
2>	use values for timers T301, T310, T311 and constants N310, N311, as included in ue-TimersAndConstants received in SIB1;
1>	else:
2>	(re-)configure the value of timers and constants in accordance with received rlf-TimersAndConstants;
2>	stop timer T310 for this cell group, if running;
2>	reset the counters N310 and N311.
[TS 38.331, clause 5.3.10.1]
The UE shall:
1>	upon receiving N310 consecutive "out-of-sync" indications for the SpCell from lower layers while neither T300, T301, T304, T311 nor T319 are running:
2>	start timer T310 for the corresponding SpCell.
[TS 38.331, clause 5.3.10.3]
The UE shall:
1>	upon T310 expiry in PCell; or
1>	upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are running; or
1>	upon indication from MCG RLC that the maximum number of retransmissions has been reached:
2>	if the indication is from MCG RLC and CA duplication is configured and activated, and for the corresponding logical channel allowedServingCells only includes SCell(s):
3>	initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
2>	else:
3>	consider radio link failure to be detected for the MCG, i.e. MCG RLF;
3>	if AS security has not been activated:
4>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other';-
3>	else if AS security has been activated but SRB2 and at least one DRB have not been setup:
4>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
3>	else:
4>	initiate the connection re-establishment procedure as specified in 5.3.7.
The UE shall:
1>	upon T310 expiry in PSCell; or
1>	upon random access problem indication from SCG MAC; or
1>	upon indication from SCG RLC that the maximum number of retransmissions has been reached:
2>	if the indication is from SCG RLC and CA duplication is configured and activated, and for the corresponding logical channel allowedServingCells only includes SCell(s):
3>	initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
2>	else:
3>	consider radio link failure to be detected for the SCG, i.e. SCG RLF;
3>	initiate the SCG failure information procedure as specified in 5.7.3 to report SCG radio link failure.
8.1.5.6.5.1.3	Test description
8.1.5.6.5.1.3.1	Pre-test conditions
System Simulator:
-	NR Cell 1, and NR Cell 3
-	NR Cell 1 is PCell
-	NR Cell 3 is SCell
-	System information combination NR-4 as defined in TS 38.508-1 [4] clause 4.4.3.1.2 is used in NR cells.
UE:
None.
Preamble:
-	The UE is in 5GS state 3N-A with UE test loop mode B active if pc_IP_Ping is set to FALSE according to TS 38.508-1 [4], clause 4.4A.2 Table 4.4A.2-3 on NR Cell 1.
8.1.5.6.5.1.3.2	Test procedure sequence
Table 8.5.1.7.1.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the initial conditions after preamble, while columns marked "T1" is to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.
Table 8.1.5.6.5.1.3.2-1: Time instances of cell power level and parameter changes for FR1
	
	Parameter
	Unit
	NR
Cell 1
	NR
Cell 3
	Remark

	T0
	SS/PBCH
SSS EPRE
	dBm/SCS
	-88
	-88
	NR Cell1 and NR Cell 3 are available

	T1
	SS/PBCH
SSS EPRE
	dBm/SCS
	-88
	“Off”
	Only NR Cell 1 is available.



Table 8.1.5.6.5.1.3.2-1A: Time instances of cell power level and parameter changes for FR2
	
	Parameter
	Unit
	NR
Cell 1
	NR
Cell 3
	Remark

	T0
	SS/PBCH
SSS EPRE
	dBm/SCS
	-95
	-95
	NR Cell1 and NR Cell 3 are available

	T1
	SS/PBCH
SSS EPRE
	dBm/SCS
	-95
	“Off”
	Only NR Cell 1 is available.



Table 8.1.5.6.5.1.3.2-2: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits an RRCReconfiguration message on NR Cell 1 to configure NR Cell 3 as SCell.
	<--
	NR RRC: RRCReconfiguration
	-
	-

	2
	The UE transmits an RRCReconfigurationComplete message on NR Cell 1.
	-->
	NR RRC: RRCReconfigurationComplete
	-
	-

	2A
	The SS transmits an Activation MAC control element to activate SCell.
	<--
	MAC PDU (SCell Activation/Deactivation MAC CE of one octet (C1=1))
	-
	-

	3
	Wait for 1s.
	-
	-
	-
	-

	4
	The SS changes power levels according to row "T1" in Table 8.1.5.6.5.1.3.2-1/1A.
	-
	-
	-
	-

	5
	Wait for 1s.
	-
	-
	-
	-

	6
	Check: Does the UE transmit an RRCReestablishmentRequest message on NR Cell 1 within next 2 seconds?
	-->
	NR RRC: RRCReestablishmentRequest
	1
	F

	7
	The SS changes power levels according to row "T0" in Table 8.1.5.6.5.1.3.2-1/1A.
	-
	-
	-
	-

	8
	Check: Does the test result of generic test procedure in TS 38.508-1 subclause 4.9.1 indicate that the UE is capable of exchanging IP data on NR Cell 3?
	-
	-
	1
	-

	9
	The SS transmits an RRCReconfiguration message containing an sCellToReleaseList with SCell NR Cell 3.
	<--
	NR RRC: RRCReconfiguration
	-
	-

	10
	The UE transmits an RRCReconfigurationComplete message.
	-->
	NR RRC: RRCReconfigurationtComplete
	-
	-



8.1.5.6.5.1.3.3	Specific message contents
[bookmark: _Hlk7604729]Table 8.1.5.6.5.1.3.3-1: RRCReconfiguration (step 1, Table 8.1.5.6.5.1.3.2-2)
	Derivation Path: TS 38.508-1 [4] Table 4.6.1-13 with condition SCell_add



Table 8.1.5.6.5.1.3.3-2: Void
Table 8.1.5.6.5.1.3.3-3: Void
Table 8.1.5.6.5.1.3.3-4: RRCReconfiguration (Step 9, Table 8.1.5.6.5.1.3.2-2)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-13 with Condition SCell_Aadd

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup SEQUENCE {
	
	
	

	          sCellToAddModList 
	Not present
	
	

	          sCellToReleaseList SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellIndex {
	1 entry
	
	

	            SCellIndex[1]
	SCellIndex of Cell 3
	entry 1
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


<SECTIONS SKIPPED>
[bookmark: _Toc21103306]8.1.5.8.2.1	Processing delay / RRC_Inactive to RRC_Connected / Success / Latency check / SCell addition / Intra-band Contiguous CA
8.1.5.8.2.1.1	Test Purpose (TP)
(1)
with { UE in NR RRC_CONNECTED state }
ensure that {
  when { UE receives an RRCReconfiguration message containing sCellToAddModList with a SCell addition and after 16ms receives an UL grant }
    then { UE successfully transmits RRCReconfigurationComplete message }
            }

(2)
with { UE in NR RRC_INACTIVE state and has sent an RRCResumeRequest message }
ensure that {
  when { UE receives RRCResume message containing sCellToAddModList with a SCell addition and after 16ms receives an UL grant }
    then { UE successfully transmits RRCResumeComplete message }
            }

8.1.5.8.2.1.2	Conformance requirements
References: The conformance requirements covered in the present TC are specified in: TS 38.331, clauses 5.3.3.4, 5.3.4.3, 5.3.5.3, 5.3.6.3, 5.3.7.4, 5.3.13.4, 5.6.1.3 and 12. Unless otherwise stated these are Rel-15 requirements.
[TS 38.331, clause 5.3.5.3]
The UE shall perform the following actions upon reception of the RRCReconfiguration:
…
1>	if the RRCReconfiguration includes the masterCellGroup:
2>	perform the cell group configuration for the received masterCellGroup according to 5.3.5.5;
…
1>	if the RRCReconfiguration message includes the radioBearerConfig:
2>	perform the radio bearer configuration according to 5.3.5.6;
…
1>	else (RRCReconfiguration was received via SRB1):
2>	submit the RRCReconfigurationComplete message via SRB1 to lower layers for transmission using the new configuration;
…
[38.331, clause 5.3.13.4]
The UE shall:
…
1>	if the RRCResume includes the masterCellGroup:
2>	perform the cell group configuration for the received masterCellGroup according to 5.3.5.5;
…
1>	submit the RRCResumeComplete message to lower layers for transmission;
…
[TS 38.331, clause 12]
The UE performance requirements for RRC procedures are specified in the following tables. The performance requirement is expressed as the time in [ms] from the end of reception of the network -> UE message on the UE physical layer up to when the UE shall be ready for the reception of uplink grant for the UE -> network response message with no access delay other than the TTI-alignment (e.g. excluding delays caused by scheduling, the random access procedure or physical layer synchronisation). In case the RRC procedure triggers BWP switching, the RRC procedure delay is the value defined in the following table plus the BWP switching delay defined in TS 38.133 [14], clause 8.6.3.


Figure 12.1-1: Illustration of RRC procedure delay

Table 12.1-1: UE performance requirements for RRC procedures for UEs
	Procedure title:
	Network -> UE
	UE -> Network
	Value [ms]
	Notes

	RRC Connection Control Procedures

	RRC reconfiguration (scell addition/release)
	RRCReconfiguration
	RRCReconfigurationComplete
	16
	

	RRC resume (scell addition)
	RRCResume
	RRCResumeComplete
	16
	



8.1.5.8.2.1.3	Test description
8.1.5.8.2.1.3.1	Pre-test conditions
System Simulator:
-	NR Cell 1 is the PCell and NR Cell 3 is the SCell.
-	System information combination NR-4 as defined in TS 38.508-1 [4] clause 4.4.3.1.3 is used in NR cells.
UE:
-	None.
Preamble:
-	The UE is in 5GS state 3N-A on NR Cell 1 according to TS 38.508-1 [4], clause 4.5.4.
8.1.5.8.2.1.3.2	Test procedure sequence
Table 8.1.5.8.2.1.3.2-1/2 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the initial conditions after preamble.
Table 8.1.5.8.2.1.3.2-1: Time instances of cell power level and parameter changes in FR1
	
	Parameter
	Unit
	NR Cell 1
	NR Cell 3

	T0
	SS/PBCH
SSS EPRE
	dBm/SCS
	-88
	-88



Table 8.1.5.8.2.1.3.2-2: Time instances of cell power level and parameter changes in FR2
	
	Parameter
	Unit
	NR Cell 1
	NR Cell 3

	T0
	SS/PBCH
SSS EPRE
	dBm/SCS
	-82
	-82



Table 8.1.5.8.2.1.3.2-3: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits an RRCReconfiguration message with sCellToAddModList to add SCell (Cell 3).
	<--
	NR RRC: RRCReconfiguration
	-
	-

	2
	The SS starts transmitting a periodic DCI from (16∙2μ+1+TDL) slots after step 1 to schedule PUSCH. 
(Note 1, Note 2)
	-
	-
	-
	-

	3
	Check: Does the UE transmit an RRCReconfigurationComplete message within (16∙2μ+1+TDL+K2) slots after successful completion of step 1? (Note 1, Note 2, Note 3)
	-->
	NR RRC: RRCReconfigurationComplete
	1
	P

	4
	The SS transmits an RRCReconfiguration message to release SCell (Cell 3).
	<--
	NR RRC: RRCReconfiguration
	-
	-

	5
	UE transmits an RRCReconfigurationComplete message.
	-->
	NR RRC: RRCReconfigurationComplete
	-
	-

	-
	EXCEPTION: Steps 6a1 to 6a9 describe behaviour that depends on UE configuration; the "lower case letter" identifies a step sequence that takes place if a capability is configured.
	-
	-
	-
	-

	6a1
	IF pc_inactiveState THEN the SS transmits an RRCRelease message with suspendConfig.
	<--
	NR RRC: RRCRelease
	-
	-

	6a2
	Wait 1s to let UE enter RRC_INACTIVE state.
	-
	-
	-
	-

	6a3
	The SS transmits a Paging message including a matched ng-5G-S-TMSI.
	<--
	NR RRC: Paging
	-
	-

	6a4
	The UE transmits an RRCResumeRequest message.
	-->
	NR RRC: RRCResumeRequest
	-
	-

	6a5
	The SS transmits an RRCResume message with sCellToAddModList to add SCell (Cell 3) on slot #i in the radio frame, where:
i = 1 for μ=0,1 
i = 21 for μ=3
(Note 2)
	<--
	NR RRC: RRCResume
	-
	-

	6a6
	The SS starts transmitting a periodic DCI from (16∙2μ+1+TDL) slots after step 6a5 to schedule PUSCH.
IF UE transmits a Random Access Preamble, then SS sends RAR.(Note 1, Note 2)
	-
	-
	-
	-

	6a7
	Check: Does the UE transmit an RRCResumeComplete message within (16∙2μ+1+TDL+K2) slots after successful completion of step 6a5? (Note 1, Note 2, Note 3)
	-->
	NR RRC: RRCResumeComplete
	2
	P

	6a8
	The SS transmits an RRCReconfiguration message containing an sCellToReleaseList with SCell NR Cell 3.
	<--
	NR RRC: RRCReconfiguration
	-
	-

	6a9
	The UE transmits an RRCReconfigurationComplete message.
	-->
	NR RRC: RRCReconfigurationtComplete
	-
	-

	[bookmark: _Hlk142387705]Note 1:	TDL is the delay in slots to the next available DL slot suitable for the transmission of a DCI.
Note 2:	μ is the SCS index. μ = 0/1/2/3 for SCS = 15kHz/30kHz/60kHz/120kHz respectively.
Note 3:	K2 is the offset (in slots) between DCI and the PUSCH it scheduled.



8.1.5.8.2.1.3.3	Specific message contents
Table 8.1.5.8.2.1.3.3-1: RRCReconfiguration (Step 1, Table 8.1.5.8.2.1.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-13 with Condition SCell_Aadd

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup
	CellGroupConfig
	Table 8.1.5.8.2.1.3.3-2
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.5.8.2.1.3.3-2: CellGroupConfig (Table 8.1.5.8.2.1.3.3-1)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-19 with Condition SCell_Aadd

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  sCellToAddModList SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellConfig {
	1 entry
	
	

	    SCellConfig[1] SEQUENCE {
	
	entry 1
	

	      sCellConfigCommon SEQUENCE {
	
	
	

	        physCellId
	physCellId of Cell 3
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.5.8.2.1.3.3-3: RRCReconfiguration (Steps 4 and 6a8, Table 8.1.5.8.2.1.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-13 with Condition SCell_Aadd

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup SEQUENCE {
	
	
	

	          sCellToAddModList 
	Not present
	
	

	          sCellToReleaseList SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellIndex {
	1 entry
	
	

	            SCellIndex[1]
	SCellIndex of Cell 3
	entry 1
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.5.8.2.1.3.3-4: RRCRelease (Step 6a1, Table 8.1.5.8.2.1.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-16 with Condition NR_RRC_INACTIVE



Table 8.1.5.8.2.1.3.3-5: RRCResume (Step 6a5, Table 8.1.5.8.2.1.3.2-3)
	Derivation Path: TS 38.508-1[4],Table 4.6.1-17

	Information Element
	Value/remark
	Comment
	Condition

	RRCResume ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcResume SEQUENCE {
	
	
	

	      masterCellGroup
	CellGroupConfig
	Table 8.1.5.8.2.1.3.3-6
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.5.8.2.1.3.3-6: CellGroupConfig (Table 8.1.5.8.2.1.3.3-5)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-19 with Condition SCell_Aadd and RESUME

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  sCellToAddModList SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellConfig {
	1 entry
	
	

	    SCellConfig[1] SEQUENCE {
	
	entry 1
	

	      sCellConfigCommon SEQUENCE {
	
	
	

	        physCellId
	physCellId of Cell 3
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.5.8.2.1.3.3-7: Physical layer parameters for DCI format 1_0 (Steps 6a5, Table 8.1.5.8.2.1.3.3-5)
	Derivation Path: TS 38.508-1 [4], Table 4.3.6.1.2.1-1

	Parameter
	Value
	Value in binary
	Condition

	PDSCH-to-HARQ_feedback timing indicator
	K1 slots as specified in 9.2.3 in TS 38.213
	
	

	
	µ=0 (SCS=15kHz):	K1=3
	'010'B
	

	
	µ=1 (SCS=30kHz):	K1=7
	'110'B
	

	
	µ=3 (SCS=120kHz):	K1=3
	'010'B
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