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2. Reason for Change

In Jan 2018 CT1 meeting, CT1 agreed pCR C1-180736 with a solution for situation when AMF is unable to forward SM message towards SMF.

pCR C1-180736 uses UL NAS TRANSPORT UNROUTABLE INDICATION message which needs to be defined and contains the following editor's note:
Editor's note: FFS whether DL NAS TRANSPORT message with some indication or a new payload type can be used instead of UL NAS TRANSPORT UNROUTABLE INDICATION message.
This pCR proposes to remove the editor's note and to define the UL NAS TRANSPORT UNROUTABLE INDICATION message.
This pCR also enhances AMF handling in subclause 5.4.5.2.5 bullet i) which was added during Jan 2018 CT1 meeting and thus was not addressed by C1-180736.
This pCR also changes "5GSM message cannot be routed" to "5GSM message cannot be forwarded" as the AMF forwards the 5GSM message in TS 24.501 (AMF does not route the 5GSM message).
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.501.
* * * Change * * *
5.4.5.2.4
UE-initiated NAS transport of messages failure
Upon reception of an UL NAS TRANSPORT UNROUTABLE INDICATION message:

a)
if the Payload container type is set to "N1 SM information", the UE passes to the 5GSM sublayer an indication that the 5GSM message cannot be forwarded along with the 5GSM message from the Payload container IE of the UL NAS TRANSPORT UNROUTABLE INDICATION message.

* * * Change * * *
5.4.5.2.5
Abnormal cases on the network side
The following abnormal cases in AMF are identified:
a)
if the Old PDU session ID IE is not included in the UL NAS TRANSPORT message, the AMF does not have a PDU session routing context for the PDU session ID and the UE, the Request type IE is set to "initial request", and the SMF selection fails then the AMF may send to the UE an indication that the 5GSM message cannot be forwarded.

b)
if the Old PDU session ID IE is included in the UL NAS TRANSPORT message, the AMF has a PDU session routing context for the old PDU session ID and the UE and does not have a PDU session routing context for the PDU session ID and the UE, the Request type IE is set to "initial request", the AMF received a reallocation requested indication from the SMF indicating that the SMF is to be reallocated, and the SMF selection fails then the AMF may send to the UE an indication that the 5GSM message cannot be forwarded.

c)
if the AMF does not have a PDU session routing context for the PDU session ID and the UE, the Request type IE is set to "existing PDU session", and the user’s subscription context obtained from the UDM does not contain an SMF ID corresponding to:

1)
the DNN of the DNN IE, if the DNN IE is included; or
2)
the default DNN, if the DNN IE is not included;


then the AMF may send to the UE an indication that the 5GSM message cannot be forwarded.

d)
if the Old PDU session ID IE is included in the UL NAS TRANSPORT message, and the AMF has a PDU session routing context for the old PDU session ID and the UE and does not have a PDU session routing context for the PDU session ID and the UE, the Request type IE is set to "initial request" and the AMF has not received a reallocation requested indication, the AMF should select an SMF. If the SMF selection is successful, the AMF should store a PDU session routing context for the PDU session ID and the UE, set the SMF ID in the stored PDU session routing context to the selected SMF ID, and forward the 5GSM message, the PDU session ID, the old PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type towards the SMF ID of the PDU session routing context
e)
if the AMF has a PDU session routing context for the PDU session ID and the UE, the PDU session routing context indicates that the PDU session is an emergency PDU session, the Request type IE is set to "initial emergency request", the AMF should forward the 5GSM message, the PDU session ID, the S-NSSAI (if configured), the DNN (if configured) and the request type towards the SMF ID of the PDU session routing context
f)
if the Request type IE is set to "initial emergency request" and the S-NSSAI or the DNN is received, the AMF ignores the received S-NSSAI or the DNN and uses the emergency DNN from the AMF emergency configuration data, if any
g)
if the AMF does not have a PDU session routing context for the PDU session ID and the UE, and the Request type IE of the UL NAS TRANSPORT message is not provided, then the AMF may send to the UE an indication that the 5GSM message cannot be forwarded.
h)
if the AMF unsuccessfully attempted to forward the 5GSM message, the PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type (if received) towards a SMF ID, then the AMF may send to the UE an indication that the 5GSM message cannot be forwarded.

i)
the Old PDU session ID IE is included in the UL NAS TRANSPORT message, the AMF does not have a PDU session routing context for the old PDU session ID and the UE, the AMF does not have a PDU session routing context for the PDU session ID and the UE, the Request type IE is set to "initial request", the AMF should select an SMF. If the SMF selection is successful, the AMF should store a PDU session routing context for the PDU session ID and the UE, set the SMF ID in the stored PDU session routing context to the selected SMF ID, and forward the 5GSM message, the PDU session ID, the old PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type towards the SMF ID of the PDU session routing context. If the SMF selection fails then the AMF may send to the UE an indication that the 5GSM message cannot be forwarded.
In order to send to the UE an indication that the 5GSM message cannot be forwarded, the AMF shall create a UL NAS TRANSPORT UNROUTABLE INDICATION message. The AMF shall set the Payload container type IE of the UL NAS TRANSPORT UNROUTABLE INDICATION message to "N1 SM information", shall set the Payload container IE of the UL NAS TRANSPORT UNROUTABLE INDICATION message to the 5GSM message received in the Payload container IE of the UL NAS TRANSPORT message.


The AMF shall send the UL NAS TRANSPORT UNROUTABLE INDICATION message to the UE.
* * * Change * * *

6.4.1.5
Abnormal cases in the UE

The following abnormal cases can be identified:

a)
Expiry of timer T3580

The UE shall, on the first expiry of the timer T3580, retransmit the PDU SESSION ESTABLISHMENT REQUEST message and shall reset and start timer T3580. This retransmission is repeated four times, i.e. on the fifth expiry of timer T3580, the UE shall abort the procedure.
b)
Upon receiving an indication that the 5GSM message cannot be forwarded along with a PDU SESSION ESTABLISHMENT REQUEST message with the PDU session ID IE set to the PDU session ID of the PDU session, the UE shall stop timer T3580 and shall abort the procedure. 

Editor's note:
Further abnormal cases in the UE are FFS.
* * * Change * * *
8.2.x
UL NAS transport unroutable indication
8.2.x.1
Message definition

The UL NAS TRANSPORT UNROUTABLE INDICATION message indicates that AMF is unable to forward a payload included in a Payload container IE of an UL NAS TRANSPORT message. See table 8.2.x.1.1.

Message type:
UL NAS TRANSPORT UNROUTABLE INDICATION
Significance:

dual

Direction:


AMF to UE

Table 8.2.x.1.1: UL NAS TRANSPORT UNROUTABLE INDICATION message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Extended protocol discriminator
	Extended protocol discriminator

9.2
	M
	V
	1

	
	Security header type
	Security header type

9.3
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

9.5
	M
	V
	1/2

	
	UL NAS TRANSPORT UNROUTABLE INDICATION message identity
	Message type

9.7
	M
	V
	1

	
	Payload container type
	Payload container type

9.8.3.23
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

9.5
	M
	V
	1/2

	
	Payload container
	Payload container

9.8.3.22
	M
	LV-E
	3-65537


* * * Change * * *
9.7
Message type

The Message type IE and its use are defined in 3GPP TS 24.007 [7]. Tables 9.7.1 and 9.7.2 define the value part of the message type IE used in the 5GS mobility management protocol and 5GS session management protocol.

Table 9.7.1: Message types for 5GS mobility management

	Bits
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	
	
	
	
	
	
	
	
	
	

	0
	1
	-
	-
	-
	-
	-
	-
	
	5GS mobility management messages

	
	
	
	
	
	
	
	
	
	

	0
	1
	0
	0
	0
	0
	0
	1
	
	Registration request

	0
	1
	0
	0
	0
	0
	1
	0
	
	Registration accept

	0
	1
	0
	0
	0
	0
	1
	1
	
	Registration complete

	0
	1
	0
	0
	0
	1
	0
	0
	
	Registration reject

	0
	1
	0
	0
	0
	1
	0
	1
	
	Deregistration request (UE originating)

	0
	1
	0
	0
	0
	1
	1
	0
	
	Deregistration accept (UE originating)

	0
	1
	0
	0
	0
	1
	1
	1
	
	Deregistration request (UE terminated)

	0
	1
	0
	0
	1
	0
	0
	0
	
	Deregistration accept (UE terminated)

	
	
	
	
	
	
	
	
	
	

	0
	1
	0
	0
	1
	1
	0
	0
	
	Service request

	0
	1
	0
	0
	1
	1
	0
	1
	
	Service reject

	0
	1
	0
	0
	1
	1
	1
	0
	
	Service accept

	
	
	
	
	
	
	
	
	
	

	0
	1
	0
	1
	0
	1
	0
	0
	
	Configuration update command

	0
	1
	0
	1
	0
	1
	0
	1
	
	Configuration update complete

	0
	1
	0
	1
	0
	1
	1
	0
	
	Authentication request

	0
	1
	0
	1
	0
	1
	1
	1
	
	Authentication response

	0
	1
	0
	1
	1
	0
	0
	0
	
	Authentication reject

	0
	1
	0
	1
	1
	0
	0
	1
	
	Authentication failure

	0
	1
	0
	1
	1
	0
	1
	0
	
	Identity request

	0
	1
	0
	1
	1
	0
	1
	1
	
	Identity response

	0
	1
	0
	1
	1
	1
	0
	0
	
	Security mode command

	0
	1
	0
	1
	1
	1
	0
	1
	
	Security mode complete

	0
	1
	0
	1
	1
	1
	1
	0
	
	Security mode reject

	
	
	
	
	
	
	
	
	
	

	0
	1
	1
	0
	0
	1
	0
	0
	
	5GMM status

	0
	1
	1
	0
	0
	1
	0
	1
	
	Notification

	0
	1
	1
	0
	0
	1
	1
	0
	
	DL NAS transport

	0
	1
	1
	0
	0
	1
	1
	1
	
	UL NAS transport

	0
	1
	1
	0
	1
	0
	0
	0
	
	UL NAS transport unroutable indication

	
	
	
	
	
	
	
	
	
	


Table 9.7.2: Message types for 5GS session management

	Bits
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	
	
	
	
	
	
	
	
	
	

	1
	1
	-
	-
	-
	-
	-
	-
	
	5GS session management messages

	
	
	
	
	
	
	
	
	
	

	1
	1
	0
	0
	0
	0
	0
	1
	
	PDU session establishment request

	1
	1
	0
	0
	0
	0
	1
	0
	
	PDU session establishment accept

	1
	1
	0
	0
	0
	0
	1
	1
	
	PDU session establishment reject

	
	
	
	
	
	
	
	
	
	

	1
	1
	0
	0
	0
	1
	0
	1
	
	PDU session authentication request

	1
	1
	0
	0
	0
	1
	1
	0
	
	PDU session authentication accept

	
	
	
	
	
	
	
	
	
	

	1
	1
	0
	0
	1
	0
	0
	1
	
	PDU session modification request

	1
	1
	0
	0
	1
	0
	1
	0
	
	PDU session modification reject

	1
	1
	0
	0
	1
	0
	1
	1
	
	PDU session modification command

	1
	1
	0
	0
	1
	1
	0
	1
	
	PDU session modification complete

	1
	1
	0
	0
	1
	1
	1
	0
	
	PDU session modification command reject

	
	
	
	
	
	
	
	
	
	

	1
	1
	0
	1
	0
	0
	0
	1
	
	PDU session release request

	1
	1
	0
	1
	0
	0
	1
	0
	
	PDU session release reject

	1
	1
	0
	1
	0
	0
	1
	0
	
	PDU session release command

	1
	1
	0
	1
	0
	0
	1
	1
	
	PDU session release complete

	
	
	
	
	
	
	
	
	
	

	1
	1
	0
	1
	0
	1
	1
	0
	
	5GSM status
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