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	Reason for change:
	According to TS 24.501-f60 clause 5.5.1.3.2, UE shall set FOR bit to ‘1’ to  prolong the established NAS N1 signalling connection afte mobility registration procedure for emergency services or uplink signalling pending.
[TS 24.501-f60 clause 5.5.1.3.2 ]
The UE shall set the Follow-on request indicator to 1, if the UE:

a)
initiates the mobility and periodic registration updating procedure upon request of the upper layers to establish an emergency PDU session;

b)
initiates the mobility and periodic registration updating procedure upon receiving a request from the upper layers to send NAS signalling associated with emergency services fallback; or

c)
needs to prolong the established NAS signalling connection after the completion of the registration procedure for mobility and periodic registration update (e.g. due to uplink signalling pending but no user data pending).
As we all know, the UE may transfer existing PDU session during inter-system change from S1 mode to N1 mode, however the 5GC could indicate in the REGISTRATION  ACCEPT message whether the PDU session can be transferred. There can be many reasons for the PDU session not transferred to N1 mode eg: there are no slices available in 5GC to support the transferred PDU session etc. More important point is that it is not mandatory for the NW to transfer the PDU session. If PDU session cannot be transfered, UE will not initiate PDU establishment(without N26) / Modification(with N26) procedure and there is not any UL signalling to transmit after mobility registration. If FOR bit is set to ‘1’, the NW cannot release N1 NAS sinalling connection after mobility registration but there is not any signalling need to be transferred actually.

Therefore, the FOR flag included in REGISTRATION  REQUEST message may be set to ‘0’, depending on UE implementation for case c) above. If FOR bit is set to ‘0’, UE cannot initiate any N1 NAS signalling (Except emergency service related) until UE locally release the established N1 NAS signalling connection upon expiry of timer T3540 or UE receive the release command from NW to release N1 NAS signalling connection and stop timer T3540, as specified in TS 24.501 clause 5.3.1.3.
[TS 24.501-f60 clause 5.3.1.3 ]
To allow the network to release the N1 NAS signalling connection, the UE:

a)
shall start the timer T3540 if the UE receives any of the 5GMM cause values #7, #11, #12, #13, #15, #27, or #72;

b)
shall start the timer T3540 for a UE in 3GPP access if:

1)
the UE receives a REGISTRATION ACCEPT message;

2)
the UE has set the Follow-on request indicator to 0 in the REGISTRATION REQUEST message;

3)
the UE has not included the Uplink data status IE in the REGISTRATION REQUEST message, or the UE has included the Uplink data status IE in the REGISTRATION REQUEST message but the REGISTRATION ACCEPT message indicates that no user-plane resources of any PDU sessions are to be re-established;

4)
the UE has not included the Allowed PDU session status IE or has included the Allowed PDU session status IE indicating there is no PDU session(s) for which the UE allowed the user-plane resource to be re-established over 3GPP access in the REGISTRATION REQUEST message, or the UE has included the Allowed PDU session status IE in the REGISTRATION REQUEST message but the REGISTRATION ACCEPT message does not indicate that any user-plane resources of any PDU sessions are to be re-established;

5)
the registration procedure has been initiated in 5GMM-IDLE mode; and

6)
the user-plane resources for PDU sessions have not been set up;

NOTE 1:
The lower layers indicate when the user-plane resources for PDU sessions are successfully established or released.

…

Upon expiry of T3540,

-
in cases a), b) and f), the UE shall locally release the established N1 NAS signalling connection;

…
In case b) and f),

…

-
upon receiving a request from upper layers to send NAS signalling associated with emergency services fallback only for a UE in 3GPP access or establishing an emergency PDU session, the UE shall stop timer T3540 and shall locally release the N1 NAS signalling connection, before proceeding as specified in subclause 5.6.1; or

-
upon receiving a request from upper layers to send NAS signalling not associated with emergency services fallback only for a UE in 3GPP access or establishing an emergency PDU session, the UE shall wait for the local release of the established N1 NAS signalling connection upon expiry of timer T3540 or wait for timer T3540 being stopped, before initiating NAS signalling.

To sum up,  there are two configuration schemes on FOR bit depending on UE implementation for TS 24.501 clause 5.5.1.3.2. 

1)  If FOR bit is set to ‘1’, the NW will not release N1 NAS sinalling connection after mobility registration and UE initiate PDU establishment(without N26) / Modification(with N26) procedure in RRC_CONNECTED state.

2)  If FOR bit is set to ‘0’, the NW needs to release N1 NAS sinalling connection after mobility registration and UE initiate PDU establishment(without N26) / Modification(with N26) procedure in RRC_IDLE state. It is to say, UE will initiate RRC establiment, Service Request and then PDU establishment(without N26) / Modification(with N26) procedure.

	
	

	Summary of change:
	Add another branch for the scenario that FOR bit is set to ‘0’, including NW release the connection, UE initiate RRC establiment, Service Request procedure before PDU establishment(without N26) / Modification(with N26) procedure.

	
	

	Consequences if not approved:
	Normal UE may fail the the test cases including the generic test procedure in clause 4.9.9.
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<Start of modified section 1>
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.

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
	Steps 1-3 from the mobility and periodic registration update procedure as described in Table 4.9.5.2.2-1 are performed.
	-
	-
	-
	-

	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.
	-
	-
	-
	-

	12a1-13a1
	Void.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 14a1 to 14b2b1 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.

(NOTE 1)
	-
	-
	-
	-

	14a1
	IF Interworking without N26 interface supported THEN perform steps 14a1a1-14a2b1.

	-
	-
	-
	-

	-
	EXCEPTION: Steps 14a1a1 to 14a1a8 describe a step sequence depending on test case scenario; the "lower case letter" identifies a step sequence that take place if the UE performs a specific action. Depending on UE implementation, steps14a1a1 to 14a1a8 may be performed. (Note 3)
	-
	-
	-
	-

	14a1a1
	The SS transmits an RRCRelease message to release RRC connection and move the UE to RRC_IDLE.
	<--
	NR RRC: RRCRelease
	-
	-

	14a1a2-14a1a8
	Steps 2-8 of the procedure in table 4.5.4.2-3:

RRC connection gets established.
	-
	-
	-
	-

	14a1A1
	The generic procedure for UE-requested PDU session establishment, specified in subclause 4.5A.2, takes place performing establishment of UE-requested PDU session(s) with ExpectedNumberOfNewPDUSessions = pc_noOf_PDUsSameConnection.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 14a2a1 to 14a2b1 describe a step sequence depending on test case scenario; the "lower case letter" identifies a step sequence that take place if the UE performs a specific action.
	-
	-
	-
	-

	14a2a1
	IF pc_noOf_PDUsNewConnection > 0 THEN the SS transmits an RRCRelease message to release RRC connection and moves the UE to RRC_IDLE.
	<--
	NR RRC: RRCRelease
	-
	-

	14a2a2
	The procedure NR RRC_IDLE Extension as specified in table 4.5.2.2-4 takes place.
	-
	-
	-
	-

	14a2b1
	ELSE IF connected without release is not present THEN, the SS transmits an RRCConnectionRelease message to release RRC connection and move the UE to RRC_IDLE.
	<--
	NR RRC: RRCRelease
	-
	-

	
	
	
	
	
	

	14b1
	ELSE (i.e. 'Interworking without N26 interface not supported') THEN perform steps 14b1a1-14b2b1.

	-
	-
	-
	-

	-
	EXCEPTION: Steps 14b1a1 to 14b1a8 describe a step sequence depending on test case scenario; the "lower case letter" identifies a step sequence that take place if the UE performs a specific action. Depending on UE implementation, steps14b1a1 to 14b1a8 may be performed. (Note 3)
	-
	-
	-
	-

	14b1a1
	The SS transmits an RRCRelease message to release RRC connection and move the UE to RRC_IDLE.
	<--
	NR RRC: RRCRelease
	-
	-

	14b1a2-14b1a8
	Steps 2-8 of the procedure in table 4.5.4.2-3:

RRC connection gets established.
	-
	-
	-
	-

	-
	EXCEPTION: In parallel to the events described in step 14b1A1 below, the steps specified in Table 4.9.9.2.2-2 may take place.
	-
	-
	-
	-

	14b1A1
	The generic procedure for UE-requested PDU session establishment, specified in subclause 4.5A.2, takes place performing establishment of UE-requested PDU session(s) with ExpectedNumberOfNewPDUSessions = pc_noOf_PDUsSameConnection with the exception that IF step 2b1, Table 4.5A.2.2.2-2 takes place THEN the SS shall not assign Fail but continue with the step below. (Note 2)
	-
	-
	-
	-

	-
	EXCEPTION: Steps 14b2a1 to 14b2b1 describe a step sequence depending on test case scenario; the "lower case letter" identifies a step sequence that take place if the UE performs a specific action.
	-
	-
	-
	-

	14b2a1
	IF pc_noOf_PDUsNewConnection> 0 THEN the SS transmits an RRCRelease message to release RRC connection and move the UE to RRC_IDLE.
	<--
	NR RRC: RRCRelease
	-
	-

	14b23a2
	The procedure NR RRC_IDLE Extension as specified in Table 4.5.2.2-4 takes place.

For the referred in step 8, Table 4.5.2.2-4, generic procedure for UE-requested PDU session establishment, specified in subclause 4.5A.2, IF step 2b1, Table 4.5A.2.2.2-2 takes place THEN the SS shall not assign Fail but continue with the next step (NOTE 2).
	-
	-
	-
	-

	14b2b1
	ELSE 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
	-
	-

	NOTE 1:
The NWK will indicated whether Interworking without N26 interface is supported in the REGISTRATION ACCEPT message, IE '5GS network feature support', IWK N26 bit. Consequently which branch would the procedure sequence go through will depend on the content of the REGISTRATION ACCEPT message applicable to e.g. the test case which calls the present test procedure.

NOTE 2:
Depending on UE implementation and/or NWK behaviour, the UE may transfer some PDN connections into PDU sessions without re-establishing them with the relevant mapping provided in the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message. This will result in the number of connection modifications, if any, being lower than the pc_noOf_PDUsSameConnection or the pc_noOf_PDUsNewConnection which the UE will establish upon initial attach to the 5GS.
NOTE 3:
Depending on UE implementation, steps 14a1a1-14a1a8 and 14b1a1-14b1a8 will be performed optionally. IF ‘FOR’ bit included in REGISTRATION REQUEST message at step 3 is ‘0’, steps 14a1a1-14a1a8 and 14b1a1-14b1a8 shall be performed; ELSE, steps 14a1a1-14a1a8 and 14b1a1-14b1a8 shall not be performed.


Table 4.9.9.2.2-2: Parallel behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION: Step 1 describe a step sequence depending on test case scenario; the "lower case letter" identifies a step sequence that take place if the UE performs a specific action.

NOTE 2, NOTE 3
	-
	-
	-
	-

	1
	IF this is the first time in a test case that the UE moves from S1 to N1 THEN

the generic procedure for Procedure for UE-requested PDU session modification after the first S1 to N1 mode change / Single-registration mode with N26, specified in subclause 4.5A.2C, takes place with ExpectedNumberOfPDUSessionModifications=(pc_noOf_PDUsSameConnection+pc_noOf_PDUsNewConnection), with the exception that IF step 2b1, Table 4.5A.2C.2.2-2 takes place THEN the SS shall not assign Fail but continue with the step below (NOTE 1).
	
	
	
	

	NOTE 1:
Depending on UE implementation and/or NWK behaviour, the UE may transfer with modification some PDN connections into PDU sessions without re-establishing them with the relevant mapping provided in the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message. This will result in the number of session modifications, if any, being lower than the pc_noOf_PDUsSameConnection+pc_noOf_PDUsNewConnection.

NOTE 2:
Whether this is the first time in a test case that the UE moves from S1 to N1 depends on the test scenario (including what happens in the preamble of the test).

NOTE 3:
It is assumed that the PDU session modification for all transferred PDUs will happen on the same connection with the mobility and periodic registration update procedure.

NOTE 4:
For PDN connections which will be transferred, tests calling the present procedure shall ensure that:
- For each PDN connection established during the UE registration to the EPS, the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message which corresponds to the default EPS bearer of the PDN connectivity being activated, contains the Protocol configuration options IE or the Extended protocol configuration options IE with mapped 5GS PDU a session-AMBR and QoS rule(s).


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, Table 4.9.5.2.2-1)

	Derivation Path: 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 stored 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
	Any allowed value
	
	

	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
	'0'B
	No Bearer Establishment requested
	

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

	  TSC
	'0'B
	
	

	
	'1'B
	
	Mapped 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.


	Condition
	Explanation

	Mapped EPS security context
	When explicitly specified by the test case in which the message is used.


Editor's note: Step12a2 has been deleted, so this table is obsolete?

Table 4.9.9.2.3-4: SERVICE REQUEST (step 12a2, Table 4.9.9.2.2-1)

	Derivation Path: Table 4.7.1-16.

	Information Element
	Value/remark
	Comment
	Condition

	Service type
	‘0000’B
	signalling
	


Table 4.9.9.2.3-3: REGISTRATION ACCEPT (step 10, Table 4.9.9.2.2-1; step 4, Table 4.9.5.2.2-1)

	Derivation Path: Table 4.7.1-7.

	Information Element
	Value/remark
	Comment
	Condition

	5GS network feature support
	The IWK N26 (octet 4, bit 7) set to '1'
	
	Interworking without N26 interface supported


<End of modified section 1>
