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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 replace UL NAS TRANSPORT UNROUTABLE INDICATION message with DL NAS TRANSPORT message with a 5GMM cause IE with a cause value indicating "payload was not forwarded".

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.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.501.

* * * Change * * *




* * * 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 back to the UE the 5GSM message which was not forwarded as specified in subclause 5.4.5.3 case d).

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 back to the UE the 5GSM message which was not forwarded as specified in subclause 5.4.5.3 case d).

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 back to the UE the 5GSM message which was not forwarded as specified in subclause 5.4.5.3 case d).

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 back to the UE the 5GSM message which was not forwarded as specified in subclause 5.4.5.3 case d).
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 back to the UE the 5GSM message which was not forwarded as specified in subclause 5.4.5.3 case d).

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 back to the UE the 5GSM message which was not forwarded as specified in subclause 5.4.5.3 case d).



* * * Change * * *

5.4.5.3
Network-initiated NAS transport procedure

5.4.5.3.1
General

The purpose of the network-initiated NAS transport procedure is to provide a transport of:

a)
a single 5GSM message;

b)
SMS;
c)
an LPP message; or

d)
a single uplink 5GSM message which was not forwarded;
from the AMF to the UE in a 5GMM message.

5.4.5.3.2
Network-initiated NAS transport procedure initiation

In connected mode, the AMF initiaties the NAS transport procedure by sending the DL NAS TRANSPORT message, as shown in figure 5.4.5.3.2.1. 

In case a) in subclause 5.4.5.3.1, i.e. upon reception from an SMF of a 5GSM message without an N1 SM delivery skip allowed indication for a UE or a 5GSM message with an N1 SM delivery skip allowed indication for a UE in the 5GMM-CONNECTED mode, the AMF shall:

a)
include the PDU session information (PDU session ID) in the PDU session ID IE;

b)
set the Payload container type IE to "N1 SM information"; and

c)
set the Payload container IE to the 5GSM message.

In case b) in subclause 5.4.5.3.1, i.e. upon reception from an SMSF of an SMS payload, the AMF shall:

a)
set the Payload container type IE to "SMS";

b)
set the Payload container IE to the SMS payload ; and

c)
select the access type to deliver the DL NAS TRANSPORT message as follows in case the access type selection is required:

1)
if the UE to receive the DL NAS TRANSPORT message is registered to the network via both 3GPP access and non-3GPP access, and the SMS allowed IE in the 5GMM context of the UE is set to "both 3GPP access and non-3GPP access", then the AMF selects either 3GPP access or non-3GPP access; and

2)
otherwise, the AMF selects 3GPP access.

NOTE:
The AMF selects an access type between 3GPP access and non-3GPP access based on operator policy.

In case c) in subclause 5.4.5.3.1 i.e. upon reception from an LMF of an LPP message payload,, the AMF shall:

a)
set the Payload container type IE to "LTE Positioning Protocol (LPP) message container";

b)
set the Payload container IE to the LPP message payload received from the LMF; and

c)
set the Additional information IE to the routing information associated with the LMF from which the LPP message was received.
In case d) in subclause 5.4.5.3.1, i.e. upon sending a single uplink 5GSM message which was not forwarded, the AMF shall:

a)
include the PDU session ID in the PDU session ID IE;

b)
set the Payload container type IE to "N1 SM information";

c)
set the Payload container IE to the 5GSM message which was not forwarded; and

d)
set the 5GMM cause IE to the 5GMM cause #xx "payload was not forwarded".

[image: image1.emf]UE

AMF

DL NAS TRANSPORT


Figure 5.4.5.3.2.1: Network-initiated NAS transport procedure

5.4.5.3.3
Network-initiated NAS transport of messages

Upon reception of a DL NAS TRANSPORT message, if the Payload container type IE is set to:

a)
 "N1 SM information" and the 5GMM cause IE set to the 5GMM cause #xx "payload was not forwarded" is not included in the DL NAS TRANSPORT message, the 5GSM message in the Payload container IE and the PDU session ID are handled in the 5GSM procedures specified in clause 9;
b)
"SMS", the UE shall forward the content of the Payload container IE to the SMS stack entity;
c)
"LTE Positioning Protocol (LPP) message container", the UE shall forward the content of the Payload container IE and the routing information included in the Additional information IE to the upper layer location services application; and
d)
 "N1 SM information" and the 5GMM cause IE is set to the 5GMM cause #xx "payload was not forwarded" in the DL NAS TRANSPORT message, the UE passes to the 5GSM sublayer an indication that the 5GSM message was not forwarded along with the 5GSM message from the Payload container IE of the DL NAS TRANSPORT message.
* * * 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 was not  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 * * *

8.2.10
DL NAS transport

8.2.10.1
Message definition
The DL NAS TRANSPORT message transports message payload and associated information to the UE. See table 8.2.10.1.1.

Message type:
DL NAS TRANSPORT

Significance:

dual

Direction:


network to UE

Table 8.2.10.1.1: DL NAS TRANSPORT 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

	
	DL NAS TRANSPORT message identity
	Message type

9.7
	M
	V
	1

	
	Payload container type
	Payload container type

9.8.3.31
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

9.5
	M
	V
	1/2

	
	Payload container
	Payload container

9.8.3.30
	M
	LV-E
	3-65537

	
	PDU session ID
	PDU session idenitty

9.4
	C
	V
	1

	24
	Additional information
	Additional information

9.8.2.1
	O
	TLV
	3-n

	t
	5GMM cause
	5GMM cause

9.8.3.2
	O
	TV
	2


8.2.10.2
PDU session ID

The AMF shall include this IE when the Payload container type IE is set to "N1 SM information".

8.2.10.3
Additional information

The AMF may include this IE when the Payload container type IE is set to "LTE Positioning Protocol (LPP) message container".

8.2.10.x
5GMM cause
The AMF shall include this IE when the Payload container IE contains an uplink payload which was not forwarded.

* * * Change * * *

9.8.3.2
5GMM cause
The purpose of the 5GMM cause information element is to indicate the reason why a 5GMM request from the UE is rejected by the network.

The 5GMM cause information element is coded as shown in figure 9.8.3.1.2 and table 9.8.3.1.2.

The 5GMM cause is a type 3 information element with 2 octets length.

	8
	7
	6
	5
	4
	3
	2
	1
	

	5GMM cause IEI
	octet 1

	Cause value
	octet 2


Figure 9.8.3.1.2: 5GMM cause information element

Table 9.8.3.1.2 : 5GMM cause information element

	Cause value (octet 2)

	

	Bits

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	0
	0
	0
	0
	0
	0
	1
	1
	
	Illegal UE

	0
	0
	0
	0
	0
	1
	0
	1
	
	PEI not accepted

	0
	0
	0
	0
	0
	1
	1
	0
	
	Illegal ME

	0
	0
	0
	0
	0
	1
	1
	1
	
	5GS services not allowed

	0
	0
	0
	0
	1
	0
	1
	0
	
	Implicitly deregistered

	0
	0
	0
	0
	1
	0
	1
	1
	
	PLMN not allowed

	0
	0
	0
	0
	1
	1
	0
	0
	
	Tracking area not allowed

	0
	0
	0
	0
	1
	1
	0
	1
	
	Roaming not allowed in this tracking area

	0
	0
	0
	1
	0
	1
	0
	1
	
	Synch failure

	0
	0
	0
	1
	1
	0
	1
	1
	
	N1 mode not allowed

	0
	1
	0
	1
	1
	1
	1
	1
	
	Semantically incorrect message

	0
	1
	1
	0
	0
	0
	0
	0
	
	Invalid mandatory information

	0
	1
	1
	0
	0
	0
	0
	1
	
	Message type non-existent or not implemented

	0
	1
	1
	0
	0
	0
	1
	0
	
	Message type not compatible with the protocol state

	0
	1
	1
	0
	0
	0
	1
	1
	
	Information element non-existent or not implemented

	0
	1
	1
	0
	0
	1
	0
	0
	
	Conditional IE error

	0
	1
	1
	0
	0
	1
	0
	1
	
	Message not compatible with the protocol state

	0
	1
	1
	0
	1
	1
	1
	1
	
	Protocol error, unspecified

	x
	x
	x
	x
	x
	x
	x
	x
	
	Payload was not forwarded

	
	
	
	
	
	
	
	
	
	

	Any other value received by the mobile station shall be treated as 0110 1111, "protocol error, unspecified". Any other value received by the network shall be treated as 0110 1111, "protocol error, unspecified".
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