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4.9.9
Test procedure for UE for Tracking area updating / Inter-system change from S1 mode to N1 mode in 5GMM/EMM-IDLE mode

4.9.9.1
Scope

This procedure aims at verifying that the UE performs a Mobility and periodic registration update procedure when it performs inter-system change from S1 mode to N1 mode in 5GMM/EMM-IDLE.

NOTE:
At present the procedure handles only the scenario with N26 interface supported on network side and single registration on the UE side.

4.9.9.2
Procedure description

4.9.9.2.1
Initial conditions

System Simulator:

-
1 NGC Cell connected to 5GC, default parameters, system information combination NR-6 as defined in subclause 4.4.3.1.2.

NOTE:
Details about the E-UTRA cell from which the UE will move to the NGC cell are to be specified in the test.

User Equipment:

-
The Test UICC shall be inserted. It shall provide relevant details on the EPC and 5GC.

All details required shall be explicitly specified in the TC which calls the procedure in its entirety or refers to parts of it.

4.9.9.2.2
Procedure sequence

Table 4.9.9.2.2-1: Test procedure sequence UE Tracking area updating / inter-system change from S1 mode to N1 mode in 5GMM/EMM-IDLE mode

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	-
	EXCEPTION: Unless otherwise stated all the messages below are transmitted on the cell specified in the test case.
	-
	-
	-
	-

	1-3
	Check: Does the UE perform on the NGC Cell the mobility and periodic registration update procedure as described in Steps 1-3 of Table 4.9.5.2.2-1?
	-
	-
	-
	P

	4
	The SS transmits a DLInformationTransfer message and an AUTHENTICATION REQUEST message.
	<--
	NR RRC: DLInformationTransfer

5GMM: AUTHENTICATION REQUEST
	-
	-

	5
	The UE transmits an ULInformationTransfer message and an AUTHENTICATION RESPONSE message.
	-->
	NR RRC: ULInformationTransfer

5GMM: AUTHENTICATION RESPONSE
	-
	-

	6
	The SS transmits a DLInformationTransfer message and a SECURITY MODE COMMAND message.
	<--
	NR RRC: DLInformationTransfer

5GMM: SECURITY MODE COMMAND
	-
	-

	7
	The UE transmits an ULInformationTransfer message and a SECURITY MODE COMPLETE message.
	-->
	NR RRC: ULInformationTransfer

5GMM: SECURITY MODE COMPLETE
	-
	-

	8
	The SS transmits a SecurityModeCommand message.
	<--
	NR RRC: SecurityModeCommand
	-
	-

	9
	The UE transmits a SecurityModeComplete message.
	-->
	NR RRC: SecurityModeComplete
	-
	-

	10-11
	Steps 4-5 of Table 4.9.5.2.2-1 of the generic procedure are performed.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 12a1 to 12a9 describe a step sequence depending on test case scenario; the "lower case letter" identifies a step sequence that take place if the test procedure is called in a particular scenario
	-
	-
	-
	-

	12a1
	IF this is the first time in a test case that the UE moves from S1 to N1 THEN the SS transmits an RRCRelease message to release RRC connection and move the UE to RRC_IDLE.
	<--
	NR RRC: RRCRelease
	-
	-

	12a2-12a8
	Steps 2-8 of the procedure in table 4.5.4.2-3:

RRC connection with SRB1, SRB2 and DRB(s) gets established
	-
	-
	-
	-

	-
	EXCEPTION: In parallel to the events described in step 12a9 below, the steps specified in Table 4.9.9.2.2-2 may take place.
	-
	-
	-
	-

	12a9
	UE performs the procedure for UE-requested PDU session modification after the first S1 to N1 mode change according to Table 4.9.14.2.2-1
	-
	-
	-
	-

	-
	EXCEPTION: Step 13a1 describes a step sequence depending on procedure parameters; the "lower case letter" identifies a step sequence that take place if a procedure parameter has a particular value
	-
	-
	-
	-

	13a1
	IF 'connected without release' is not present THEN the SS transmits an RRCRelease message to release RRC connection and move the UE to RRC_IDLE.
	<--
	NR RRC: RRCRelease
	-
	-


Table 4.9.9.2.2-2: Parallel behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION: Step 1a1 describes behaviour that depends on the UE implementation; the "lower case letter" identifies a step sequence that take place depending on the UE implementation
	-
	-
	-
	-

	1a1
	IF the DNN of the established PDU session is IMS AND the UE initiates IMS re-registration on NR in the next 10s THEN perform generic procedure defined in TS 34.229-1 [35] C.46 using conditions A2 AND A32 AND (NOT A34) for the REGISTER request message.
	-
	-
	-
	-


4.9.9.2.3
Specific Message content

Table 4.9.9.2.3-1: REGISTRATION REQUEST (step 1, Table 4.9.9.2.2-1; step 3, TS 38.508-1 [4] Table 4.9.5.2.2-1)

	Derivation Path: TS 38.508-1 [4], Table 4.7.1-6.

	Information Element
	Value/remark
	Comment
	Condition

	5GS registration type
	'00xxx010'
	mobility registration updating

x - not checked
	

	ngKSI
	
	
	

	  NAS key set identifier
	KSIAMF that was created when the UE last registered to 5GCN
	
	Registered_Previously_on_5GCN

	
	‘111’B
	No key
	Not_Registered_Previously_on_5GCN

	  TSC
	'0'B
	native security context (for KSIAMF)
	Registered_Previously_on_5GCN

	
	Not applicable
	TSC does not apply for NAS key set identifier value "111"
	Not_Registered_Previously_on_5GCN

	5GS mobile identity
	5G-GUTI mapped from the 4G-GUTI assigned when the UE last registered to EPC E-UTRA
	
	

	Non-current native NAS key set identifier
	Not present
	
	

	5GMM capability
	'0000 0xx1'
	S1 mode supported

x - not checked
	

	Last visited registered TAI
	The TAI the last visited NGC Cell belonged to, if any. Not included if the UE does not have last storred 5GC TAI.
	
	

	S1 UE network capability
	
	
	

	  All octets with the exception of octet 8, bit 8 and octet 9, bit 6
	Not checked
	
	

	  Extended protocol configuration options (ePCO) (octet 8, bit 8)
	'1'
	Extended protocol configuration options IE supported
	

	  N1 mode supported (N1mode) (octet 9, bit 6)
	'1'
	N1 mode supported
	

	PDU session status
	Not checked
	
	

	UE status
	"UE is in EMM-REGISTERED state"
	
	

	Additional GUTI
	5G-GUTI assigned when the UE last registered to 5GC N
	
	Registered_Previously_on_5GCN

	
	Not present
	
	Not_Registered_Previously_on_5GCN

	EPS NAS message container
	TRACKING AREA UPDATE REQUEST message
	See Table 4.9.9.2.3-2
	


	Condition
	Explanation

	Not_Registered_Previously_on_5GCN
	UE has not_registered_previously_on_5GCN. UE does not have valid 5G NAS security context and 5G-GUTI.

	Registered_Previously_on_5GCN
	UE has registered_previously_on_5GCN. UE have valid 5G NAS security context and 5G-GUTI


Table 4.9.9.2.3-2: TRACKING AREA UPDATE REQUEST (Table 4.9.9.2.3-1)
	Derivation Path: TS 36.508 [2], Table 4.7.2-27.

	Information Element
	Value/remark
	Comment
	Condition

	EPS update type
	
	
	

	  EPS update type Value
	'000'B
	TA updating
	

	  "Active" flag
	'1'B
	Bearer Establishment requested
	

	NAS key set identifier
	the eKSI for the current EPS security context
	
	

	Old GUTI
	4G-GUTI assigned when the UE last registered to EPC E-UTRA
	
	

	UE network capability
	Not present
	
	

	Last visited registered TAI
	Not present
	
	

	DRX parameter
	Not present
	
	

	UE radio capability information update needed
	Not present
	
	

	EPS bearer context status
	Not present
	
	

	MS network capability
	Not present
	
	

	Old location area identification
	Not present
	
	

	TMSI status
	Not present
	
	

	Mobile station classmark 2
	Not present
	
	

	Mobile station classmark 3
	Not present
	
	

	Supported Codecs
	Not present
	
	

	Additional update type
	Not present
	
	

	Voice domain preference and UE's usage setting
	Not present
	
	

	Old GUTI type
	Not present
	
	

	Device properties
	Not present
	
	

	MS network feature support
	Not present
	
	

	TMSI based NRI container
	Not present
	
	

	T3324 value
	Not present
	
	

	T3412 extended value
	Not present
	
	

	Extended DRX parameters
	Not present
	
	

	UE additional security capability
	Not present
	
	

	UE status
	Not present
	
	

	Additional information requested
	Not present
	
	

	NOTE:
The message shall be integrity protected using the current EPS security context.


<End of Modified Section>

<Start of Next Modified Section>
4.9.14
Procedure for UE-requested PDU session modification after the first S1 to N1 mode change

4.9.14.1
Scope

The purpose of this procedure is to handle UE-requested PDU session modification after the first S1 to N1 mode change.

NOTE:
At present the procedure handles only the scenario with N26 interface supported on network side and single registration on the UE side.

4.9.14.2
Procedure description

4.9.14.2.1
Initial conditions

The UE is in RRC_CONNECTED state.

4.9.14.2.2
Procedure sequence

Table 4.9.14.2.2-1: Procedure for UE-requested PDU session modification after the first S1 to N1 mode change

	St
	Procedure
	Message Sequence

	
	
	U – S
	Message

	0
	Set K = 0, L = 0 (Note 1),

N = ExpectedNumberOfPDUSessionModifications (Note 2)
	-
	-

	1
	Wait until the UE transmits a PDU SESSION MODIFICATION REQUEST according to step 1 of table 4.9.14.2.2-2 and perform all subsequent steps of table 4.9.14.2.2-2
	-
	-

	2
	Set K = K +1
	-
	-

	-
	EXCEPTION: In parallel to the events described in steps 3-6a1 below the events specified in Table 4.9.14.2.2-2 may take place.
	-
	-

	3
	The SS transmits a PDU SESSION MODIFICATION COMMAND
	<--
	NR RRC: DL Information Transfer

5GMM: DL NAS TRANSPORT

5GSM: PDU SESSION MODIFICATION COMMAND

	4
	The UE transmits a PDU SESSION MODIFICATION COMPLETE message.
	-->
	NR RRC: UL Information Transfer

5GMM: UL NAS TRANSPORT

5GSM: PDU SESSION MODIFICATION COMPLETE

	-
	EXCEPTION: Steps 7a1 to 7b2 describe behaviour depending UE implementation; the "lower case letter" identifies a step sequence that take place if the UE performs a specific action.
	-
	-

	7a1
	IF L > K (Note 3) THEN repeat from step 2
	-
	-

	7b1
	ELSE IF K < N (Note 4) THEN wait until the UE transmits another PDU SESSION MODIFICATION REQUEST according to step 1 of Table 4.9.14.2.2-2 and perform all subsequent steps of table 4.9.14.2.2-2
	-
	-

	7b2
	Repeat from step 2
	-
	-

	Note 1:
K is the number of PDU SESSION MODIFICATION REQUEST messages already processed including the one that is currently being processed.
L is the number of PDU SESSION MODIFICATION REQUEST messages being received so far;
L is incremented for each PDU SESSION MODIFICATION REQUEST in the behaviour of Table 4.9.14.2.2-2.

Note 2:
ExpectedNumberOfPDUSessionModifications is the number of PDU session modification procedures to be handled by the procedure. It depends on how many PDU sessions are carried over from S1 mode (by default this is the number of PDN connection established at the S1 side).
ExpectedNumberOfNewPDUSessions shall be > 0.

Note 3:
One (or more) further PDU SESSION MODIFICATION REQUEST message has been received in parallel.

Note 4:
Less PDU SESSION MODIFICATION REQUEST messages than expected have been received and processed so far ( Further request are expected from the UE.


Table 4.9.14.2.2-2: Reception of PDU SESSION MODIFICATION REQUEST message

	St
	Procedure
	Message Sequence

	
	
	U – S
	Message

	1
	The UE transmits an ULInformationTransfer message and a PDU SESSION MODIFICATION REQUEST
	-->
	5GSM: PDU SESSION MODIFICATION REQUEST

	2
	Set L = L +1 (Note 1, 2)
	-
	-

	Note 1:
The SS shall raise a fail/inconclusive verdict when there are more PDU SESSION MODIFICATION REQUEST messages than expected (L > N; Note 2).

Note 2:
L and N are as defined for Table 4.9.14.2.2-1


4.9.14.2.3
Specific message contents

All specific message contents shall be according clause 4.6 and 4.7 with the below exceptions:

Table 4.9.14.2.3-1: PDU SESSION MODIFICATION REQUEST

	Derivation Path: 38.508-1[4] table 4.7.2-7

	Information Element
	Value/remark
	Comment
	Condition

	PDU session ID
	The PDU session ID is associated with the default EPS bearer of the DNN (same as APN in S1 mode) included in the ULInformationTransfer message when the PDN connection was established in S1 mode.
	
	

	5GSM capability
	Present. Contents not checked.
	
	

	Integrity protection maximum data rate
	Present. Contents not checked.
	
	


