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8.1.1.4.1
RRC resume / Suspend-Resume / RNA update / Success

8.1.1.4.1.1
Test Purpose (TP)

(1)

with { UE in NR RRC_INACTIVE state, with stored shortI-RNTI and useFullResumeID is not signalled in SIB1 }

ensure that {

  when { UE receives a Paging message to resume RRC connection }

    then { UE sends RRCResumeRequest message by setting resumeIdentity to the stored shortI-RNTI value }

            }

(2)

with { UE in NR RRC_INACTIVE state, with stored fullI-RNTI and useFullResumeID is signalled in SIB1 }

ensure that {

  when { UE receives a Paging message to resume RRC connection }

    then { UE sends RRCResumeRequest1 message by setting resumeIdentity to the stored fullI-RNTI value }

            }

(3)

with { UE in NR RRC_INACTIVE state }

ensure that {

  when { UE performs cell reselection and enters an RNA not belonging to the configured ran-NotificationAreaInfo }

    then { UE shall initiate RRC connection resume procedure with cause value set to rna-Update }

            }

8.1.1.4.1.2
Conformance requirements

References: The conformance requirements covered in the current TC is specified in: TS 38.331 clause 5.2.2.4.2, 5.3.8.3, 5.3.13.2, 5.3.13.3 and 5.3.13.8. Unless otherwise stated these are Rel-15 requirements.

[TS 38.331, clause 5.2.2.4.2]

Upon receiving the SIB1 the UE shall:
1>
store the acquired SIB1;

1>
if the cellAccessRelatedInfo contains an entry with the PLMN-Identity of the selected PLMN:

2>
in the remainder of the procedures use plmn-IdentityList, trackingAreaCode, and cellIdentity for the cell as received in the corresponding PLMN-IdentityInfo containing the selected PLMN;

…

1>
else:

…

2>
if the UE supports the bandwidth of the initial uplink BWP and of the initial downlink BWPs indicated in the locationAndBandwidth fields in uplinkConfigCommon:

3>
select the first frequency band in the frequencyBandList which the UE supports and for which the UE supports at least one of the additionalSpectrumEmission values in nr-NS-PmaxList, if present;

3>
forward the cellIdentity to upper layers;

3>
if trackingAreaCode is not provided for the selected PLMN nor the registered PLMN nor PLMN of the equivalent PLMN list:

4>
consider the cell as barred in accordance with TS 38.304 [20];

4>
if intraFreqReselection is set to notAllowed:

5>
consider cell re-selection to other cells on the same frequency as the barred cell as not allowed, as specified in TS 38.304 [20];

4>
else:

5>
consider cell re-selection to other cells on the same frequency as the barred cell as allowed, as specified in TS 38.304 [20];

3>
else:

4>
forward the trackingAreaCode to upper layers;

3>
forward the PLMN identity to upper layers;

3>
if in RRC_INACTIVE and the forwarded information does not trigger message transmission by upper layers:

4>
if the serving cell does not belong to the configured ran-NotificationAreaInfo:

5>
initiate an RNA update as specified in 5.3.13.8;

[TS 38.331, clause 5.3.8.3]

The UE shall:

…

1>
if the RRCRelease includes suspendConfig:

2>
apply the received suspendConfig;

2>
reset MAC and release the default MAC Cell Group configuration, if any;

2>
re-establish RLC entities for SRB1;

2>
if the RRCRelease message with suspendConfig was received in response to an RRCResumeRequest or an RRCResumeRequest1:

3>
stop the timer T319 if running;

3>
in the stored UE Inactive AS context:

4>
replace the KgNB and KRRCint keys with the current KgNB and KRRCint keys;

4>
replace the C-RNTI with the temporary C-RNTI in the cell the UE has received the RRCRelease message;

4>
replace the cellIdentity with the cellIdentity of the cell the UE has received the RRCRelease message;

4>
replace the physical cell identity with the physical cell identity of the cell the UE has received the RRCRelease message;

4>
replace the suspendConfig with the current suspendConfig;

2>
else:

3>
store in the UE Inactive AS Context the configured suspendConfig, the current KgNB and KRRCint keys, the ROHC state, the C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell, and all other parameters configured except with ReconfigurationWithSync;

…

[TS 38.331, clause 5.3.13.2]

The UE initiates the procedure when upper layers or AS (when responding to RAN paging or upon triggering RNA updates while the UE is in RRC_INACTIVE) requests the resume of a suspended RRC connection.

The UE shall ensure having valid and up to date essential system information as specified in clause 5.2.2.2 before initiating this procedure.

Upon initiation of the procedure, the UE shall: 

1>
if the resumption of the RRC connection is triggered by response to NG-RAN paging:

2>
select '0' as the Access Category;

2>
perform the unified access control procedure as specified in 5.3.14 using the selected Access Category and one or more Access Identities provided by upper layers;

3>
if the access attempt is barred, the procedure ends;

1>
else if the resumption of the RRC connection is triggered by upper layers:

2>
if the upper layers provide an Access Category and one or more Access Identities:

3>
perform the unified access control procedure as specified in 5.3.14 using the Access Category and Access Identities provided by upper layers;

4>
if the access attempt is barred, the procedure ends;

2>
set the resumeCause in accordance with the information received from upper layers;

1>
else if the resumption of the RRC connection is triggered due to an RNA update as specified in 5.3.13.8:

2>
if an emergency service is ongoing:

NOTE:
How the RRC layer in the UE is aware of an ongoing emergency service is up to UE implementation.
3>
select '2' as the Access Category;

3>
set the resumeCause to emergency;

2>
else:

3>
select '8' as the Access Category;

2>
perform the unified access control procedure as specified in 5.3.14 using the selected Access Category and one or more Access Identities to be applied as specified in TS 24.501 [23];

3>
if the access attempt is barred:

4>
set the variable pendingRnaUpdate to true;

4>
the procedure ends;

…

1>
release the MCG SCell(s) from the UE Inactive AS context, if stored;

1>
apply the default L1 parameter values as specified in corresponding physical layer specifications, except for the parameters for which values are provided in SIB1;

1>
apply the default SRB1 configuration as specified in 9.2.1;

1>
apply the default MAC Cell Group configuration as specified in 9.2.2;

1>
release delayBudgetReportingConfig from the UE Inactive AS context, if stored;

1>
stop timer T342, if running;

1>
release overheatingAssistanceConfig from the UE Inactive AS context, if stored;

1>
stop timer T345, if running;

1>
apply the CCCH configuration as specified in 9.1.1.2;

1>
apply the timeAlignmentTimerCommon included in SIB1;

1>
start timer T319;

1>
set the variable pendingRnaUpdate to false;

1>
initiate transmission of the RRCResumeRequest message or RRCResumeRequest1 in accordance with 5.3.13.3.

[TS 38.331, clause 5.3.13.3]

The UE shall set the contents of RRCResumeRequest or RRCResumeRequest1 message as follows:

1>
if field useFullResumeID is signalled in SIB1:

2>
select RRCResumeRequest1 as the message to use;

2>
set the resumeIdentity to the stored fullI-RNTI value;

1>
else:

2>
select RRCResumeRequest as the message to use;

2>
set the resumeIdentity to the stored shortI-RNTI value;

…

1>
submit the selected message RRCResumeRequest or RRCResumeRequest1 for transmission to lower layers.

NOTE 2:
Only DRBs with previously configured UP ciphering shall resume ciphering.

…

[TS 38.331, clause 5.3.13.8]

In RRC_INACTIVE state, the UE shall:

1>
if T380 expires; or

1>
if RNA Update is triggered at reception of SIB1, as specified in 5.2.2.4.2:

2>
initiate RRC connection resume procedure in 5.3.13.2 with resumeCause set to rna-Update;

1>
if barring is alleviated for Access Category '8', as specified in 5.3.14.4:

2>
if upper layers do not request RRC the resumption of an RRC connection, and

2>
if the variable pendingRnaUpdate is set to true:

3>
initiate RRC connection resume procedure in 5.3.13.2 with resumeCause value set to rna-Update.

If the UE in RRC_INACTIVE state fails to find a suitable cell and camps on the acceptable cell to obtain limited service as defined in TS 38.304 [20], the UE shall:

1>
perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'other'.

NOTE:
It is left to UE implementation how to behave when T380 expires while the UE is camped neither on a suitable nor on an acceptable cell.

8.1.1.4.1.3
Test Description

8.1.1.4.1.3.1
Pre-test conditions

System Simulator:

-
2 NR cells with different tracking areas: NR Cell 1 is the serving cell and NR Cell 2 is a suitable neighbour intra-frequency cell.

-
Cell power levels are selected according to 38.508-1 [4] Table 6.2.2.1-3 and NR Cell 2 is switched on after UE has registered on NR Cell 1.

-
System information combination NR-2 as defined in TS 38.508-1 [4] clause 4.4.3.1.2 is used in NR cells.

UE:

-
None.

Preamble:

-
If pc_IP_Ping is set to TRUE then, the UE is in 5GS state 2N-A according to TS 38.508-1 [4], clause 4.4A.2 Table 4.4A.2-3.

-
Else, the UE is in 5GS state 2N-A and Test Loop Function (On) with UE test loop mode B on NR Cell 1 according to 38.508-1[4], clause 4.4A.2 Table 4.4A.2-3.

8.1.1.4.1.3.2
Test procedure sequence

Table 8.1.1.4.1.3.2-1 for FR1 and table 8.1.1.4.1.3.2-2 for FR2 illustrate the downlink power levels 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 in the Main behaviour. The exact instants on which these values shall be applied are described in the texts in this clause.

Table 8.1.1.4.1.3.2-1: Cell configuration changes over time for FR1

	 
	Parameter
	Unit
	NR Cell 1
	NR Cell 2
	Remarks

	T0
	SS/PBCH

SSS EPRE
	dBm/SCS
	-88
	-94
	

	T1
	SS/PBCH

SSS EPRE
	dBm/SCS
	"Off"
	-94
	Power level “Off” is defined in TS 38.508-1 [4] Table 6.2.2.1-3


Table 8.1.1.4.1.3.2-2: Cell configuration changes over time for FR2

	 
	Parameter
	Unit
	NR Cell 1
	NR Cell 2
	Remarks

	T0
	SS/PBCH

SSS EPRE
	dBm/SCS
	-82
	-91
	

	
	Qrxlevmin
	dBm
	110+Delta(NRf1)
	110+Delta(NRf1)
	

	T1
	SS/PBCH

SSS EPRE
	dBm/SCS
	"Off"
	-91
	Power level “Off” is defined in TS 38.508-1 [4] Table 6.2.2.1-3

	
	Qrxlevmin
	dBm
	-
	110+Delta(NRf1)
	


Table 8.1.1.4.1.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	The following messages are to be observed on NR Cell 1 unless explicitly stated otherwise
	-
	-
	-
	-

	1
	The SS transmits a Paging message including a matched identity (correct fullI-RNTI).
	-
	NR RRC: Paging
	-
	-

	2
	Check: Does the UE transmit an RRCResumeRequest message by setting resumeIdentity to the stored shortI-RNTI value?
	-->
	NR RRC: RRCResumeRequest
	1
	P

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

	4
	The UE transmits an RRCResumeComplete message.
	-->
	NR RRC: RRCResumeComplete
	-
	-

	5
	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 DRB#n associated with default Internet PDU session?
	-
	-
	1
	P

	6
	The SS transmits an RRCRelease message including both fullI-RNTI and shortI-RNTI in suspendConfig.
	<--
	NR RRC: RRCRelease
	-
	-

	7
	The SS changes the SIB1 of NR Cell 1 to set the useFullResumeID to True.
	-
	-
	-
	-

	8
	The SS transmits a Short message on PDCCH using P-RNTI indicating a systemInfoModification.
	-
	PDCCH (DCI 1_0): Short Message
	-
	-

	9
	Wait for 2.1* modification period second for the UE to receive new system information.

(Note 1)
	-
	-
	-
	-

	10
	The SS transmits a Paging message including a matched identity (correct fullI-RNTI).
	-
	NR RRC: Paging
	-
	-

	11
	Check: Does the UE transmit an RRCResumeRequest1 message by setting resumeIdentity to the stored fullI-RNTI value?
	-->
	NR RRC: RRCResumeRequest1
	2
	P

	12
	The SS transmits an RRCResume message.
	<--
	NR RRC: RRCResume
	-
	-

	13
	The UE transmits an RRCResumeComplete message.
	-->
	NR RRC: RRCResumeComplete
	-
	-

	14
	The SS transmits an RRCRelease message including both fullI-RNTI and shortI-RNTI in suspendConfig.
	<--
	NR RRC: RRCRelease
	-
	-

	15
	The SS adjusts cell levels according to row T1 of table 8.1.1.4.1.3.2-1 for FR1 and table 8.1.1.4.1.3.2-2 for FR2.
	-
	-
	-
	-

	-
	The following messages are to be observed on NR Cell 2 unless explicitly stated otherwise.
	-
	-
	-
	-

	16
	Check: Does the UE transmit an RRCResumeRequest message with resumeCause set to rna-Update on NR Cell 2 within 60s?
	-->
	NR RRC: RRCResumeRequest
	3
	P

	17
	The SS transmits an RRCResume message.
	<--
	NR RRC: RRCResume
	-
	-

	18
	The UE transmit an RRCResumeComplete message.
	-->
	NR RRC: RRCResumeComplete
	-
	-

	19
	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 DRB#n associated with default Internet PDU session?
	-
	-
	3
	P

	Note 1:
The modification period, expressed in number of radio frames = modificationPeriodCoeff * defaultPagingCycle. 


8.1.1.4.1.3.3
Specific message contents

Table 8.1.1.4.1.3.3-1: Paging (step 1, Table 8.1.1.4.1.3.2-3)

	Derivation Path: TS 38.508-1 [4], Table 4.6.1-9 with condition NR_RRC_RESUME


Table 8.1.1.4.1.3.3-2: RRCRelease (step 5, 13, Table 8.1.1.4.1.3.2-3)

	Derivation Path: TS 38.508-1 [4], Table 4.6.1-16 with condition NR_RRC_INACTIVE


Table 8.1.1.4.1.3.3-3: SIB1 (step 6, Table 8.1.1.4.1.3.2-1)

	Derivation Path: TS 38.508-1 [4], Table 4.6.1-28

	Information Element
	Value/remark
	Comment
	Condition

	SIB1 ::= SEQUENCE {
	
	
	

	  useFullResumeID
	true
	
	

	}
	
	
	


Table 8.1.1.4.1.3.3-4: Paging (step 9, Table 8.1.1.4.1.3.2-3)

	Derivation Path: TS 38.508-1 [4], Table 4.6.1-9 with condition NR_RRC_RESUME


Table 8.1.1.4.1.3.3-5: RRCResumeRequest (step 14, Table 8.1.1.4.1.3.2-3)

	Derivation Path: 38.508-1 [4], Table 4.6.1-19

	Information Element
	Value/remark
	Comment
	Condition

	RRCResumeRequest ::= SEQUENCE {
	
	
	

	  rrcResumeRequest SEQUENCE {
	
	
	

	    resumeCause
	rna-Update
	
	

	  }
	
	
	

	}
	
	
	


Table 8.1.1.4.1.3.3-6: RRCResume (step 3, 17, Table 8.1.1.4.1.3.2-3)

	Derivation Path: TS 38.508-1 [4], Table 4.6.1-17

	Information Element
	Value/remark
	Comment
	Condition

	RRCResume ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcResume SEQUENCE {
	
	
	

	      radioBearerConfig
	Not present
	
	

	      masterCellGroup := SEQUENCE {
	Not present
	
	

	        rlcBearerToAddModList := SEQUENCE OF{
	
	
	

	          RLC-Bearer-Config[1] := SEQUENCE {
	
	
	

	            logicalChanelIdentity 
	Logical channel ID for SRB 2
	
	

	              servedRadioBearer
	Not present
	
	

	                reestablishRLC
	True
	
	

	                  RLC-Config
	Not present
	
	

	                  Mac-LogicalChannelConfig
	Not present
	
	

	          RLC-Bearer-Config[k+1] := SEQUENCE {
	
	The value of k ranges from 1 to n where n is the number of PDU sessions established during preamble
	

	            logicalChanelIdentity 
	Logical channel ID for DRB k
	
	

	              servedRadioBearer
	Not present
	
	

	                reestablishRLC
	True
	
	

	                  RLC-Config
	Not present
	
	

	                  Mac-LogicalChannelConfig
	Not present
	
	

	      fullConfig
	Not present
	
	

	      lateNonCriticalExtension
	Not present
	
	

	      nonCriticalExtension
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


