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8.1.5.8	Processing delay
8.1.5.8.1	Processing delay / RRC_Idle to RRC_Connected / RRC_Inactive to RRC_Connected / Success / Latency check
8.1.5.8.1.1	Test Purpose (TP)
(1)
with { UE in NR RRC_IDLE state and has sent an RRCSetupRequest message }
ensure that {
  when { UE receives RRCSetup message and after 10ms receives an UL grant }
    then { UE successfully transmits RRCSetupComplete message }
            }

(2)
with { UE in NR RRC_CONNECTED state }
ensure that {
  when { UE receive a SecurityModeCommand message and after 5ms receives an UL grant }
    then { UE successfully transmits SecurityModeComplete }
            }

(3)
with { UE in NR RRC_CONNECTED state }
ensure that {
  when { UE receive a RRCReconfiguration message to establish DRB that is not part of the current UE configuration and after 10ms receives an UL grant }
    then { UE successfully transmits RRCReconfigurationComplete message }
            }

(4)
with { UE in NR RRC_CONNECTED state }
ensure that {
  when { UE receives an UECapabilityEnquiry message and after 80ms receives an UL grant }
    then { UE successfully transmits an UECapabilityInformation message }
            }

(5)
with { UE in NR RRC_INACTIVE state and has sent an RRCResumeRequest message }
ensure that {
  when { UE receives RRCResume message and after 6 or 10ms receives an UL grant depending on UE capability }
    then { UE successfully transmits RRCResumeComplete message }
            }

(6)
Void

(7)
with { UE in NR RRC_CONNECTED state and has sent an RRCReestablishmentRequest message after detecting radio link failure on expiring of timer T310 }
ensure that {
  when { UE receives RRCReestablishment message and after 10ms receives an UL grant }
    then { UE successfully transmits RRCReestablishmentComplete message }
            }

(8)
Void

(9)
with { UE in NR RRC_CONNECTED state }
ensure that {
  when { UE receives CounterCheck message and after 5ms receives an UL grant }
    then { UE successfully transmits an CounterCheckResponse message }
            }

8.1.5.8.1.2	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 5.3.3.4]
The UE shall perform the following actions upon reception of the RRCSetup:
…
1>	submit the RRCSetupComplete message to lower layers for transmission, upon which the procedure ends.
[TS 38.331, clause 5.3.4.3]
The UE shall:
…
1>	if the SecurityModeCommand message passes the integrity protection check:
…
2>	submit the SecurityModeComplete message to lower layers for transmission, upon which the procedure ends;
[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 5.3.6.3]
Upon receiving the CounterCheck message, the UE shall:
…
1>	submit the CounterCheckResponse message to lower layers for transmission upon which the procedure ends.
[38.331, clause 5.3.7.4]
The UE shall set the contents of RRCReestablishmentRequest message as follows:
…
1>	submit the RRCReestablishmentRequest message to lower layers for transmission.
[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;
…
[38.331, clause 5.6.1.3]
The UE shall set the contents of UECapabilityInformation message as follows:
1>	if the ue-CapabilityRAT-RequestList contains a UE-CapabilityRAT-Request with rat-Type set to nr:
2>	include in the ue-CapabilityRAT-ContainerList a UE-CapabilityRAT-Container of the type UE-NR-Capability and with the rat-Type set to nr;
2>	include the supportedBandCombinationList, featureSets and featureSetCombinations as specified in clause 5.6.1.4;
…
1>	submit the UECapabilityInformation message to lower layers for transmission, upon which the procedure ends.
[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

	RRCReconfiguration
	RRCReconfigurationComplete
	10
	

	RRC reconfiguration (scell addition/release)
	RRCReconfiguration
	RRCReconfigurationComplete
	16
	

	RRC setup
	RRCSetup
	RRCSetupComplete
	10
	

	RRC re-establishment
	RRCReestablishment
	RRCReestablishmentComplete
	10
	

	RRC resume
	RRCResume
	RRCResumeComplete
	6 or 10
	Value=6 applies for a UE supporting reduced CP latency for the case of RRCResume message only including MAC and PHY configuration, reestablishPDCP and reestablishRLC for SRB2 and DRB(s), and no DRX, SPS, configured grant, CA or MIMO re-configuration will be triggered by this message. Further, the UL grant for transmission of RRCResumeComplete and the data is transmitted over common search space with DCI format 0_0.
In this scenario, the RRC procedure delay [ms] can extend beyond the reception of the UL grant, up to 7 ms.

For other cases, Value = 10 applies.

	RRC resume (scell addition)
	RRCResume
	RRCResumeComplete
	16
	

	Initial AS security activation
	SecurityModeCommand
	SecurityModeComplete/SecurityModeFailure
	5
	

	Other procedures

	UE capability transfer
	UECapabilityEnquiry
	UECapabilityInformation
	80
	

	Counter check
	CounterCheck
	CounterCheckResponse
	5
	


8.1.5.8.1.3	Test description
8.1.5.8.1.3.1	Pre-test conditions
System Simulator:
-	NR Cell 1 and NR Cell 2.
-	System information combination NR-2 as defined in TS 38.508-1 [4] clause 4.4.3.1.3 is used in NR cells with RACH-ConfigGeneric in SIB1 set as per Table 8.1.5.8.1.3.3-0.
-	Test frequency NRf1 is as specified in TS 38.508-1 [4] clause 4.3.1 using the common highest UL and DL channel bandwidth and using the default subcarrier spacing specified in TS 38.508-1 [4] clause 6.2.3.1.
UE:
-	None.
Preamble:
-	The UE is in state RRC_IDLE using generic procedure parameter Connectivity (NR) according to TS 38.508-1 [4], clause 4.5.4.
8.1.5.8.1.3.2	Test procedure sequence
Table 8.1.5.8.1.3.2-1/2 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, while column 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 8.1.5.8.1.3.2-1: Time instances of cell power level and parameter changes in FR1
	
	Parameter
	Unit
	NR Cell 1
	NR Cell 2

	T0
	SS/PBCH
SSS EPRE
	dBm/SCS
	-88
	-96

	T1
	SS/PBCH
SSS EPRE
	dBm/SCS
	“Off”
	-88



Table 8.1.5.8.1.3.2-2: Time instances of cell power level and parameter changes in FR2
	
	Parameter
	Unit
	NR Cell 1
	NR Cell 2

	T0
	SS/PBCH
SSS EPRE
	dBm/SCS
	FFS
	FFS

	T1
	SS/PBCH
SSS EPRE
	dBm/SCS
	“Off”
	FFS



Table 8.1.5.8.1.3.2-3: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a Paging message including a matched ng-5G-S-TMSI.
	<--
	NR RRC: Paging
	-
	-

	2
	The UE transmits an RRCSetupRequest message.
	-->
	NR RRC: RRCSetupRequest
	-
	-

	3
	The SS transmits an RRCSetup message.
	<--
	NR RRC: RRCSetup
	-
	-

	3A
	The SS starts transmitting a periodic DCI from (10∙2μ+1+TDL) slots after step 3 to schedule PUSCH.
(Note 1, Note 2)
	-
	-
	-
	-

	4
	Check: Does the UE transmit an RRCSetupComplete message piggybacked with SERVICE REQUEST message within (10∙2μ+1+TDL+K2) slots after successful completion of step 3?
(Note 1, Note 2, Note 3)
	-->
	NR RRC: RRCSetupComplete
NR 5GMM: SERVICE REQUEST
	1
	P

	5
	The SS transmits a SecurityModeCommand message.
	<--
	NR RRC: SecurityModeCommand
	-
	-

	5A
	The SS starts transmitting a periodic DCI from (5∙2μ+1+TDL) slots after step 5 to schedule PUSCH.
(Note 1, Note 2)
	-
	-
	-
	-

	6
	Check: Does the UE transmit a SecurityModeComplete message within (5∙2μ+1+TDL+K2) slots after successful completion of step 5? (Note 1, Note 2, Note 3)
	-->
	NR RRC: SecurityModeComplete
	2
	P

	7
	The SS transmits a UECapabilityEnquiry message.
	<--
	NR RRC: UECapabilityEnquiry
	-
	-

	7A
	The SS starts transmitting a periodic DCI with the maximum grant allowed by the carrier bandwidth from (80∙2μ+1+TDL) slots after step 7 to schedule PUSCH.
(Note 1, Note 2)
	-
	-
	-
	-

	8
	Check: Does the UE transmit a UECapabilityInformation message within (80∙2μ+1+TDL+K2) slots after successful completion of step 7? (Note 1, Note 2, Note 3)
	-->
	NR RRC: UECapabilityInformation
	4
	P

	9
	The SS transmits an RRCReconfiguration message to establish SRB2 and DRB #n for the UE piggybacked with SERVICE ACCEPT message.
	<--
	NR RRC: RRCReconfiguration
NR 5GMM: SERVICE ACCEPT
	-
	-

	9A
	The SS starts transmitting a periodic DCI from (10∙2μ+1+TDL) slots after step 9 to schedule PUSCH.
(Note 1, Note 2)
	-
	-
	-
	-

	10
	Check: Does the UE transmit an RRCReconfigurationComplete message within (10∙2μ+1+TDL+K2) slots after successful completion of step 9? (Note 1, Note 2, Note 3)
	-->
	NR RRC: RRCReconfigurationComplete
	3
	P

	11
	The SS transmits a CounterCheck message.
	<--
	NR RRC: CounterCheck
	-
	-

	11A
	The SS starts transmitting a periodic DCI from (5∙2μ+1+TDL) slots after step 11 to schedule PUSCH. 
(Note 1, Note 2)
	-
	-
	-
	-

	12
	Check: Does the UE transmit a CounterCheckResponse message within (5∙2μ+1+TDL+K2) slots after successful completion of step 11? (Note 1, Note 2, Note 3)
	-->
	NR RRC: CounterCheckResponse
	9
	P

	13
	Void
	-
	-
	-
	-

	-
	EXCEPTION:	Steps 14a1 to 14a7 describe behaviour that depends on the UE capability; the "lower case letter" identifies a step sequence that take place if a capability is supported
	-
	-
	-
	-

	14a1
	IF pc_inactiveState THEN the SS transmits an RRCRelease message with suspendConfig.
	<--
	NR RRC: RRCRelease
	-
	-

	14a2
	Wait 1s to let UE enter RRC_INACTIVE state.
	-
	-
	-
	-

	14a3
	The SS transmits a Paging message including a matched ng-5G-S-TMSI.
	<--
	NR RRC: Paging
	-
	-

	14a4
	The UE transmits an RRCResumeRequest message.
	-->
	NR RRC: RRCResumeRequest
	-
	-

	14a5
	The SS transmits an RRCResume message for the UE on slot #i in the radio frame:
For μ = 0, if FD-FDD and pc_reducedCP_Latency then i = 5 else i = 0.
For μ = 1, i = 1
For μ = 3, if pc_reducedCP_Latency then I = 41 else  i = 21
(Note 2)
	<--
	NR RRC: RRCResume
	-
	-

	-
	EXCEPTION:	Steps 14a5Aa1 to 14a5Ab2 describe behaviour that depends on the UE capability; the "lower case letter" identifies a step sequence that take place if a capability is supported
	-
	-
	-
	-

	14a5Aa1
	IF pc_reducedCP_Latency THEN the SS starts transmitting a periodic DCI from (6∙2μ+1+TDL) slots after step 14a5 to schedule PUSCH. IF UE transmits a Random Access Preamble, then SS sends RAR.
(Note 1, Note 2)
	-
	-
	-
	-

	14a5Aa2
	Check: Does the UE transmit an RRCResumeComplete message within (6∙2μ+1+TDL+K2) slots after successful completion of step 14a5? (Note 1, Note 2, Note 3)
	-->
	NR RRC: RRCResumeComplete
	5
	P

	14a5Ab1
	ELSE the SS starts transmitting a periodic DCI from (10∙2μ+1+TDL) slots after step 14a5 to schedule PUSCH. IF UE transmits a Random Access Preamble, then SS sends RAR.
(Note 1, Note 2)
	-
	-
	-
	-

	14a5Ab2
	Check: Does the UE transmit an RRCResumeComplete message within (10∙2μ+1+TDL+K2) slots after successful completion of step 14a5? (Note 1, Note 2, Note 3)
	-->
	NR RRC: RRCResumeComplete
	5
	P

	14a6-14a7
	Void
	-
	-
	-
	-

	14-21
	Void
	-
	-
	-
	-

	22
	The SS re-adjusts the SS levels according to row "T1" in table 8.1.5.8.1.3.2-1/2 in order that the radio link quality of NR Cell 1 is degraded, and NR Cell 2 is suitable for camping
	-
	-
	-
	-

	23
	Wait 1s to let T310 expire
	-
	-
	-
	-

	24
	The UE transmits an RRCReestablishmentRequest message on Cell 2
	-->
	NR RRC: RRCReestablishmentRequest
	-
	-

	25
	The SS transmits an RRCReestablishment message on slot #i in the radio frame, where:
i = 1 for μ=0,1 
i = 21 for μ=3 
(Note 2)
	<--
	NR RRC: RRCReestablishment
	-
	-

	25A
	The SS starts transmitting a periodic DCI from (10∙2μ+1+TDL) slots after step 25 to schedule PUSCH. 
IF UE transmits a Random Access Preamble, then SS sends RAR. (Note 1, Note 2)
	-
	-
	-
	-

	26
	Check: Does the UE transmit an RRCReestablishmentComplete message within (10∙2μ+1+TDL+K2) slots after successful completion of step 25? (Note 1, Note 2, Note 3)
	-->
	NR RRC: RRCReestablishmentComplete
	7
	P

	26A
	The SS transmits an RRCReconfiguration message to resume existing radio bearer.
	<--
	NR RRC: RRCReconfiguration
	-
	-

	26B
	The UE transmit an RRCReconfigurationComplete message.
	-->
	NR RRC: RRCReconfigurationtComplete
	-
	-

	27-35
	Void
	-
	-
	-
	-

	Note 1:	TDL is the delay in slots to the next available DL slot suitable for the transmission of a DCI if the UL grant is provided by DCI, and it is the delay in slots to the DL slot used for the transmission of RAR if the UL grant is provided by RAR.
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 UL grant and the PUSCH it scheduled.



8.1.5.8.1.3.3	Specific message contents
Table 8.1.5.8.1.3.3-0: RACH-ConfigGeneric (Preamble and all steps)
	Derivation Path: TS 38.508-1 [4], Table 4.6.3-130

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigGeneric ::= SEQUENCE {
	
	
	

	  ra-ResponseWindow
	sl20
	
	

	
	sl4
	
	FR1 AND FDD AND NOT(pc_halfDuplexFDD_TypeA_RedCap_r17)

	
	sl10
	
	FR1 AND (TDD OR pc_halfDuplexFDD_TypeA_RedCap_r17) AND SCS15

	}
	
	
	



Table 8.1.5.8.1.3.3-1: RRCReconfiguration (Step 9, Table 8.1.5.8.1.3.2-3)
	Derivation Path: TS 38.508-1[4], table 4.6.1-13 with condition NR

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcReconfiguration SEQUENCE {
	
	
	

	        radioBearerConfig
	RadioBearerConfig-SRB2-DRB(1,0)
	TS 38.508-1 [4] Table 4.8.1-4
	

	      }
	
	
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup
	CellGroupConfig-SRB2-DRB(1,0)
	TS 38.508-1 [4] Table 4.8.1-2B
	

	        dedicatedNAS-MessageList
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.5.8.1.3.3-2: CounterCheck (Step 11, Table 8.1.5.8.1.3.2-3)
	 Derivation Path: TS 38.508-1[4], Table 4.6.1-1

	Information Element
	Value/remark
	Comment
	Condition

	CounterCheck ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    counterCheck SEQUENCE {
	
	
	

	      drb-CountMSB-InfoList SEQUENCE (SIZE (1..maxDRB)) OF DRB-CountMSB-Info {
	1 entry
	
	

	        drb-Identity[1]
	DRB-Identity with Condition DRBn
	entry 1
n is the index of the DRB established in step 9 of Table 8.1.5.8.1.3.2-3, which is allocated according to internal TTCN mapping
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.5.8.1.3.3-3: CounterCheckResponse (Step 12, Table 8.1.5.8.1.3.2-3)
	 Derivation Path: TS 38.508-1[4], Table 4.6.1-2

	Information Element
	Value/remark
	Comment
	Condition

	CounterCheckResponse ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    counterCheckResponse SEQUENCE {
	
	
	

	      drb-CountInfoList SEQUENCE (SIZE (0..maxDRB)) OF DRB-CountInfo {
	1 entry
	
	

	        drb-Identity[1]
	DRB-Identity with Condition DRBn
	entry 1
n is the index of the DRB established in step 9 of Table 8.1.5.8.1.3.2-3, which is allocated according to internal TTCN mapping
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.5.8.1.3.3-4: RRCRelease (Step 14a1, Table 8.1.5.8.1.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-16 with Condition NR_RRC_INACTIVE



Table 8.1.5.8.1.3.3-5: RRCResume (Step 14a5, Table 8.1.5.8.1.3.2-3)
	Derivation Path: TS 38.508-1[4], Table 4.6.1-17



Table 8.1.5.8.1.3.3-6 to Table 8.1.5.8.1.3.3-10: Void

Table 8.1.5.8.1.3.3-11: Physical layer parameters for DCI format 1_0 (Steps 14a5 and 25, Table 8.1.5.8.1.3.2-3)
	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
	



Table 8.1.5.8.1.3.3-12: SIB1 (Preamble, and all steps of Table 8.1.5.8.1.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-28

	Information Element
	Value/remark
	Comment
	Condition

	SIB1 ::= SEQUENCE {
	
	
	

	  cellSelectionInfo SEQUENCE {
	
	
	

	  servingCellConfigCommon SEQUENCE {
	
	
	

	    uplinkConfigCommon SEQUENCE {
	
	
	

	      initialUplinkBWP SEQUENCE {
	
	
	

	        rach-ConfigCommon CHOICE {
	
	
	

	          setup SEQUENCE {
	
	
	

	            rach-ConfigGeneric SEQUENCE {
	
	
	

	              prach-ConfigurationIndex
	159
	
	FR2

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.1.5.8.1.3.3-13: RRCReconfiguration (Step 26A, Table 8.1.5.8.1.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-13 with condition REEST
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