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2. Reason for Change
1) In Alternative 1:

-
for SM message, one 5GMM message (NAS SM MESSAGE TRANSPORT) is used both for uplink and for downlink transport; and
-
for non-SM payload, separate 5GMM messages are used for uplink transport (UL GENERIC TRANSPORT) and for downlink transport (DL GENERIC TRANSPORT).
Having separate 5GMM messages for uplink transport and for downlink transport of SM message enables more optimized coding of the 5GMM messages as IEs mandatory in one direction only can be included as V or LV (instead of being TV or TLV).
2) Names of the 5GMM messages for SM message transport should be aligned with those for non-SM payload.

3) Name of N1 SM information IE needs to be aligned with IE for non-SM payload.
5) The following editor's note can be removed as the NAS transport is solely between the UE and AMF and there are other editor's notes / notes in other sections of the TR:
Editor's note:
Transport between SMF and AMF depends on CT4 decisions.
6) The following editor's note can be removed as alternative 1 already includes means for non-SM message transport.
Editor's note:
It is FFS whether to extend the UE-initiated SM message transport procedure and the network-initiated SM message transport procedure so that those procedures can transport any type of payload.

7) The following editor's notes are a generic issue applicable to both alternative 1 and alternative 2

Editor's note:
It is FFS whether to extend the NAS SM MESSAGE TRANSPORT can be an initial 5GMM message.

Editor's note:
It is FFS whether a message belonging to the procedures could be an initial 5GMM message.

8) Contents of the messages for Alternative 1 for NAS transport are not described yet and formats of IEs are not defined. Particularly for S-NSSAI, SA2 provided the following information on formatting in S2-174051:
---------------

SA2 would also note that the S-NSSAI is a combination of two pieces of information:  

•
The SST (Slice/Service Type) field, which identifies the slice type

•
The SD (slice Differentiator) field, which differentiates among Slices with same SST field.

Only the SST field is mandatory, and the SD field may be omitted when it is not needed.

SA2 has agreed that the SST should consists of 8 bits (with range is 0-255), and the SD should consist of 24 bits.

---------------

9) The following editor's note is resolved by adding an abnormal case for AMF forwarding the SM message (and other pieces of information) towards the SMF ID in the PDU session routing context (unless reallocation requested indication due to the PDU session anchor relocation with multiple PDU sessions for SSC mode 3 was received). The reason is that there exists an abnormal non-erroneuos case when the AMF has a PDU session routing context for the PDU session ID and the UE, and the request type IE is included in the NAS SM MESSAGE TRANSPORT message and is set to "initial request" - this abnormal non-erroneuos case occurs when SMF does not react quickly enough and the UE needs to retransmit the PDU SESSION ESTABLISHMENT REQUEST.
Editor's note: FFS what to do when the AMF has a PDU session routing context for the PDU session ID and the UE, and the request type IE is included in the NAS SM MESSAGE TRANSPORT message and is set to "initial request". This can be a UE retransmission of an earlier PDU SESSION ESTABLISHMENT REQUEST message establishing a new PDU session, or it can be an error case.
10) 23.501 states:

---------------

A DNN is equivalent to an APN as defined in TS 23.003 [19]. Both identifiers have an equivalent meaning and carry the same information.

---------------

11) "the subscription context from UDM" should be more specific to "user's subscription context obtained from UDM"
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890.
* * * Change * * *
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* * * Change * * *
8.4.1.1
NAS transport procedures

8.4.1.1.1
General

The purpose of the NAS transport procedures is to provide a transport of payload between the UE to the AMF. Two alternatives are described: subclause 8.4.1.1.2 describes Alternative 1 where there is a dedicated set of procedures for each of SM transport and non-SM transport; and subclause 8.4.1.1.3 describes Alternative 2 where there is a single set of procedures for both SM and non-SM transport.

Editor's note:
It is FFS whether to extend the UL SM MESSAGE TRANSPORT message and the UL GENERIC TRANSPORT message (for alternative 1 for NAS transport) and the UL NAS TRANSPORT message (for alternative 2 for NAS transport) to enable their usage as initial 5GMM message.

* * * Change * * *
8.4.1.1.2
Alternative 1 for NAS transport

8.4.1.1.1.1
SM transport procedures




8.4.1.1.1.1.1
UE-initiated SM message transport procedure

8.4.1.1.1.1.1.1
General
The purpose of the UE-initiated SM transport message procedure is to provide transport of:

-
an SM message; and

-
associated routing information (the PDU session ID, the S-NSSAI, the DNN, the request type);

from the UE to the AMF in the 5GMM message.

5GSM procedures specified in clause 9 describe conditions for inclusion of the S-NSSAI, and the DNN.

The request type is not provided along SM messages other than the PDU SESSION ESTABLISHMENT REQUEST message.
8.4.1.1.1.1.1.2
UE-initiated SM message transport initiation

The UE shall set the SM message container IE of the UL SM MESSAGE TRANSPORT message to the SM message.

The UE shall set the PDU session ID IE of the UL SM MESSAGE TRANSPORT message to the PDU session ID.

If an S-NSSAI is to be included, the UE shall set the S-NSSAI IE of the UL SM MESSAGE TRANSPORT message to the S-NSSAI.

If a DNN is to be included, the UE shall set the DNN IE of the UL SM MESSAGE TRANSPORT message to the DNN.

If a request type is to be included, the UE shall set the request type IE of the UL SM MESSAGE TRANSPORT message to the request type.

The UE shall send the UL SM MESSAGE TRANSPORT message to the AMF (see example in figure 8.3.1.1.1.1.1.2.1).
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Figure 8.4.1.1.1.1.1.2.1: UE-initiated SM transport procedure
8.4.1.1.1.1.1.3
UE-initiated SM message transport accepted by the network

Upon reception of an UL SM MESSAGE TRANSPORT message, the AMF looks up a PDU session routing context for the PDU session ID of the UL SM MESSAGE TRANSPORT message and the UE and::

a)
if the AMF has a PDU session routing context for the PDU session ID and the UE, and the request type IE is not included in the UL SM MESSAGE TRANSPORT message, the AMF shall forward the SM message, and the PDU session ID of the UL SM MESSAGE TRANSPORT message towards the SMF ID of the PDU session routing context;

b)
if the AMF has a PDU session routing context for the PDU session ID and the UE, and the request type IE is included in the UL SM MESSAGE TRANSPORT message and is set to "existing PDU session", the AMF shall forward the SM message, the PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type of the UL SM MESSAGE TRANSPORT message towards the SMF ID of the PDU session routing context;

c)
if the AMF does not have a PDU session routing context for the PDU session ID and the UE,  and the request type IE is included in the UL SM MESSAGE TRANSPORT message and is set to "initial request":

1)
the AMF shall select an SMF. If the DNN is not included in the UL SM MESSAGE TRANSPORT message, the AMF shall use the default DNN as the DNN. If the S-NSSAI is not included in the UL SM MESSAGE TRANSPORT message, the AMF may determine a default S-NSSAI according to the user's subscription context obtained from UDM and, if determined, the AMF may use the default S-NSSAI as the S-NSSAI; and

NOTE:
SMF selection is out of scope of CT1.

2)
if the SMF selection is successful:

A)
the AMF shall store a PDU session routing context for the PDU session ID and the UE and shall set the SMF ID in the stored PDU session routing context to the SMF ID of the selected SMF; and

B)
the AMF shall forward the SM message, the PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type of the UL SM MESSAGE TRANSPORT message towards the SMF ID of the PDU session routing context; and

d)
if the AMF does not have a PDU session routing context for the PDU session ID and the UE, the request type IE of the UL SM MESSAGE TRANSPORT message is included and is set to "existing PDU session", and the user's subscription context obtained from UDM contains an SMF ID corresponding to:

1)
the DNN of the UL SM MESSAGE TRANSPORT message, if the DNN is included in the UL SM MESSAGE TRANSPORT message; or

2)
the default DNN, if the DNN is not included in the UL SM MESSAGE TRANSPORT message;

Editor's note: FFS how to obtain the correct SMF ID when the UE has several PDU sessions with a given DNN, each PDU session is provided by a different SMF, and the UE attempts to handover one of those PDU sessions.


then:

1)
the AMF shall store a PDU session routing context for the PDU session ID and the UE, shall set the SMF ID in the stored PDU session routing context to the SMF ID corresponding to the DNN in the user's subscription context obtained from UDM; and

2)
the AMF shall forward the SM message, the PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type of the UL SM MESSAGE TRANSPORT message towards the SMF ID of with the PDU session routing context.


8.4.1.1.1.1.1.4
Abnormal cases on the network side
The following abnormal cases in AMF are identified:

a)
the AMF does not have a PDU session routing context for the PDU session ID of the UL SM MESSAGE TRANSPORT message and the UE, the request type IE of the UL SM MESSAGE TRANSPORT message is set to "initial request", and the SMF selection fails.

Editor's note:
Handling of this abnormal case is FFS
b)
the AMF does not have a PDU session routing context for the PDU session ID of the UL SM MESSAGE TRANSPORT message and the UE, the request type IE of the UL SM MESSAGE TRANSPORT message is set to "existing PDU session", and the user's subscription context obtained from UDM does not contain an SMF ID corresponding to.

1)
the DNN of the UL SM MESSAGE TRANSPORT message, if the DNN is included in the UL SM MESSAGE TRANSPORT message; or

2)
the default DNN, if the DNN is not included in the UL SM MESSAGE TRANSPORT message.

Editor's note:
Handling of this abnormal case is FFS

c)
if the AMF has a PDU session routing context for the PDU session ID of the UL SM MESSAGE TRANSPORT message and the UE, the request type IE of the UL SM MESSAGE TRANSPORT message is set to "initial request" and the AMF has not received a reallocation requested indication, the AMF should forward the SM message, the PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type of the UL SM MESSAGE TRANSPORT message towards the SMF ID of the PDU session routing context.

* * * Change * * *
8.4.1.1.1.1.3
Network-initiated SM message transport procedure

8.4.1.1.1.1.3.1
General
The purpose of the network-initiated SM message transport procedure is to provide transport of an SM message and a PDU session ID from the AMF to the UE in a 5GMM message.

8.4.1.1.1.1.3.2
Network-initiated SM message transport initiation

Upon:

a)
reception of an SM message without an N1 SM delivery skip allowed indication for a UE served from an SMF; or

b)
reception of an SM message, and an N1 SM delivery skip allowed indication for a served UE from an SMF and if the UE is in the CM-CONNECTED state;

the AMF shall create a DL SM MESSAGE TRANSPORT message.
The AMF shall set the SM message container IE of the DL SM MESSAGE TRANSPORT message to the SM message from the SMF.

The AMF shall set the PDU session ID IE of the DL SM MESSAGE TRANSPORT message to the PDU session ID.

Editor's note:
FFS how AMF determines the PDU session ID - (a) the AMF can receive the PDU session ID along the SM message in the N11 message from the SMF, or (b) if there is one N11 connection for each PDU session then the AMF can locally derive the PDU session ID from identifier of the N11 connection via which the N11 message is received.

The AMF shall send the DL SM MESSAGE TRANSPORT message to the UE (see example in figure 8.4.1.1.1.1.3.2.1).
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Figure 8.4.1.1.1.1.3.2.1: UE-initiated SM transport procedure

8.4.1.1.1.1.3.3
Network-initiated SM message transport accepted by the UE

The SM message and the PDU session ID of a received DL SM MESSAGE TRANSPORT message is handled in the 5GSM procedures specified in clause 9.
8.4.1.1.1.2
Non-SM message transport procedures
8.4.1.1.1.2.1
General
The purpose of the procedures is to provide a transport of non-SM messages between the UE and the AMF. The type of the non-SM message is identified by the message container type IE and corresponds to one of the followings:

-
SMS.

Editor's note:
Other types, such as location-services, are FFS.


* * * Change * * *
8.4.1.1.1.2.2
UE-initiated non-SM message transport procedure
8.4.1.1.1.2.2.1
General
The purpose of the UE-initiated non-SM message transport procedure is to provide a transport of:

-
SMS

from the UE to the AMF in a 5GMM message.

8.4.1.1.1.2.2.2
UL GENERIC TRANSPORT message sending
The UE shall set the message container IE of the UL GENERIC TRANSPORT message to the non-SM message.

The UE shall set the message container type IE of the UL GENERIC TRANSPORT message to the type of the non-SM message.

The UE shall send the UL GENERIC TRANSPORT message to the AMF (see example in figure 8.4.1.1.1.2.2.2.1).
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Figure 8.4.1.1.1.2.2.2.1: UE-initiated non-SM message transport procedure
8.4.1.1.1.2.2.3
UL GENERIC TRANSPORT message receiving
Upon reception of an UL GENERIC TRANSPORT message with the message container type IE set to "SMS":

a)
if the AMF needs to select an SMSF, i.e. the AMF does not have SMSF information associated with the UE:

1)
the AMF shall select an SMSF; and

2)
if the SMSF selection is successful, the AMF shall associate the selected SMSF with the UE; and

Editor's note: FFS what to do if the SMSF selection fails.
b)
the AMF shall forward the SMS message of the UL GENERIC TRANSPORT message towards the SMSF associated with the UE.

* * * Change * * *
8.4.1.1.1.2.3
Network-initiated non-SM message transport procedure
8.4.1.1.1.2.3.1
General
The purpose of the network-initiated non-SM message transport procedure is to provide a transport of:

-
SMS

from the AMF to the UE in a 5GMM message.

8.4.1.1.1.2.3.2
DL GENERIC TRANSPORT message sending
Upon reception of a non-SM message for a UE from the other network function (e.g. SMSF), the AMF shall create a DL GENERIC TRANSPORT message.
The AMF shall set the message container IE of the DL GENERIC TRANSPORT message to the non-SM message from the other network function.

The AMF shall set the message container type IE of the DL GENERIC TRANSPORT message to the type of the non-SM message.

The AMF shall select the acces network (either 3GPP or non-3GPP) through which the DL GENERIC TRANSPORT message is sent according to information received from the other network function that provided the non-SM message.

The AMF shall send the DL GENERIC TRANSPORT message to the UE (see example in figure 8.4.1.1.1.2.3.2.1).
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Figure 8.4.1.1.1.2.3.2.1: Network-initiated non-SM message transport procedure

8.4.1.1.1.2.3.3
DL GENERIC TRANSPORT message receiving
Upon reception of a DL GENERIC TRANSPORT message, if the message container type IE is set to:

a) "SMS", the UE shall forward the content of the message container IE to the SMS entity.

* * * Change * * *
8.5.5
UL SM message transport for Alternative 1
8.5.5.1
Message definition
UL SM MESSAGE TRANSPORT message conveys an SM message and associated information from the UE to the network.
Message type:
UL SM MESSAGE TRANSPORT
Significance:

dual

Direction:


UE to network

Table 8.5.5.1.1: UL SM MESSAGE TRANSPORT message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Extended protocol discriminator
	Extended protocol discriminator
6.6.6.2
	M
	V
	1

	
	Security header type
	Security header type

6.6.6.3
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

6.6.6.4
	M
	V
	1/2

	
	UL SM MESSAGE TRANSPORT message identity
	Message type

6.6.6.6
	M
	V
	1

	
	PDU session ID
	PDU session ID

TBD
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

6.6.6.4
	M
	V
	1/2

	
	SM message container
	SM message container
8.x.1
	M
	LV-E
	3-65537

	a
	Request type
	Request type

8.x.2
	O
	TV
	1

	b
	S-NSSAI
	S-NSSAI
8.x.3
	O
	TLV
	3 or 6

	c
	DNN
	DNN
8.x.4
	O
	TLV
	3-TBD


Editor's note:
Whether the procedure transaction identity is included in the header of 5GMM message is FFS.

* * * Change * * *
8.5.5A
DL SM message transport for Alternative 1
8.5.5A.1
Message definition
DL SM MESSAGE TRANSPORT message conveys an SM message and associated information from the network to the UE.
Message type:
DL SM MESSAGE TRANSPORT
Significance:

dual

Direction:


network to UE
Table 8.5.5A.1.1: DL SM MESSAGE TRANSPORT message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Extended protocol discriminator
	Extended protocol discriminator
6.6.6.2
	M
	V
	1

	
	Security header type
	Security header type

6.6.6.3
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

6.6.6.4
	M
	V
	1/2

	
	DL SM MESSAGE TRANSPORT message identity
	Message type

6.6.6.6
	M
	V
	1

	
	PDU session ID
	PDU session ID

TBD
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

6.6.6.4
	M
	V
	1/2

	
	SM message container
	SM message container
8.x.1
	M
	LV-E
	3-65537


Editor's note:
Whether the procedure transaction identity is included in the header of 5GMM message is FFS.

* * * Change * * *
8.5.6
UL GENERIC TRANSPORT for Alternative 1
8.5.6.1
Message definition
UL GENERIC TRANSPORT message transports a non-SM message and associated information from the UE to the network.

Message type:
UL GENERIC TRANSPORT

Significance:

dual

Direction:


UE to network
Table 8.5.8.1.1: UL GENERIC TRANSPORT message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Extended protocol discriminator
	Extended protocol discriminator
6.6.6.2
	M
	V
	1

	
	Security header type
	Security header type

6.6.6.3
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

6.6.6.4
	M
	V
	1/2

	
	UL GENERIC TRANSPORT message identity
	Message type

6.6.6.6
	M
	V
	1

	
	Message container type
	Message container type
8.x.5
	M
	V
	1

	
	Message container
	Message container
8.x.6
	M
	LV-E
	2-65537


Editor's note:
Whether the procedure transaction identity is included in the header of 5GMM message is FFS.

* * * Change * * *
8.5.8
DL GENERIC TRANSPORT for Alternative 1

8.5.8.1
Message definition
DL GENERIC TRANSPORT message transports a non-SM message and associated information from the network to the UE.

Message type:
DL GENERIC TRANSPORT

Significance:

dual

Direction:


Network to UE
Table 8.5.8.1.1: DL GENERIC TRANSPORT message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Extended protocol discriminator
	Extended protocol discriminator
6.6.6.2
	M
	V
	1

	
	Security header type
	Security header type

6.6.6.3
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

6.6.6.4
	M
	V
	1/2

	
	DL GENERIC TRANSPORT message identity
	Message type

6.6.6.6
	M
	V
	1

	
	Message container type
	Message container type
8.x.5
	M
	V
	1

	
	Message container
	Message container
8.x.6
	M
	LV-E
	2-65537


Editor's note:
Whether the procedure transaction identity is included in the header of 5GMM message is FFS.

* * * Change * * *
8.x
5GMM information elements

8.x.1
SM message container (for alternative 1)
The purpose of the SM message container information element is to transport an 5GSM message within an 5GMM message.

The SM message container information element is coded as shown in figure 8.x.1.1 and table 8.x.1.1.

The SM message container is a type 6 information element with a minimum length of 4 octets and a maximum length of 65538 octets.
	8
	7
	6
	5
	4
	3
	2
	1
	

	SM message container IEI
	octet 1

	Length of SM message container contents
	octet 2

	
	octet 3

	
	octet 4

	SM message container contents
	

	
	octet n


Figure 8.x.1.1: SM message container information element

Table 8.x.1.1: SM message container information element

	SM message container contents (octet 4 to octet n); Max value of 65535 octets

	

	This IE can contain any 5GSM PDU as defined in subclause 9.5.

	


8.x.2
Request type (for alternative 1)
The purpose of the request type information element is to indicate type of the PDU session establishment.

The request type information element is coded as shown in figure 8.x.2.1 and table 8.x.2.1.

The request type is a type 1 information element.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Request type IEI
	Request type value
	Octet 1


Figure 8.x.2.1: Request type information element

Table 8.x.2.1: Request type information element

	Request type value (octet 1, bit 1 to bit 4)

	

	Bits

	4
	3
	2
	1
	

	0
	0
	0
	1
	initial request

	0
	0
	1
	0
	existing PDU session

	All other values are reserved.


8.x.3
S-NSSAI (for alternative 1)
The purpose of the S-NSSAI information element is to identify a network slice.
The S-NSSAI information element is coded as shown in figure 8.x.3.1 and table 8.x.3.1.

The S-NSSAI is a type 4 information element with 3 octets length or with 6 octets length.
	8
	7
	6
	5
	4
	3
	2
	1
	

	S-NSSAI IEI
	octet 1

	Length of S-NSSAI contents
	octet 2

	SST
	octet 3

	SD


	octet 4

octet 6


Figure 8.x.3.1: S-NSSAI information element
Table 8.x.3.1: S-NSSAI information element
	Slice/service type (SST) (octet 1)

	

	Slice differentiator (SD) (octet 4 to octet 6)

	


8.x.4
DNN (for alternative 1)
The purpose of the DNN information element is to identify the data network.

The DNN information element is coded as shown in figure 8.x.4.1.
The DNN is a type 4 information element with a minimum length of 3 octets and a maximum length of 102 octets.

	8
	7
	6
	5
	4
	3
	2
	1
	

	DNN IEI
	octet 1

	Length of DNN contents
	octet 2

	DNN value
	octet 3
octet n


Figure 8.x.4.1: DNN information element

A DNN value field contains an APN as defined in TS 23.003 [r23003].
8.x.5
Message container type (for alternative 1)
The purpose of the message container type information element is to indicate type of payload in the message container.

The message container type information element is coded as shown in figure 8.x.2.1 and table 8.x.2.1.

The message container type is a type 3 information element with 2 octet length.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Message container type IEI
	Octet 1

	Message container type
	Octet 2


Figure 8.x.2.1: Message container type information element

Table 8.x.2.1: Message container type information element
	Message container type (octet 2)

	

	Bits

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	
	
	
	
	
	
	
	
	
	

	0
	0
	0
	0
	0
	0
	0
	1
	
	SMS

	All other values are reserved.


8.x.6
Message container (for alternative 1)
The purpose of the message container information element is to transport a payload indicated by the message container type information element.

The message container information element is coded as shown in figure 8.x.6.1 and table 8.x.6.1.

The message container is a type 6 information element with a minimum length of 3 octets and a maximum length of 65538 octets.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Message container IEI
	octet 1

	Length of message container contents
	octet 2

	
	octet 3

	
	octet 4

	Message container contents
	

	
	octet n


Figure 8.x.6.1: Message container information element

Table 8.x.6.1: Message container information element

	Message container contents (octet 4 to octet n); Max value of 65535 octets
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