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1. Introduction
The paper introduces a new trigger for the service request procedure to TR 24.890.
2. Reason for Change
The UE registered via non-3GPP access without an N1 NAS signalling connection via non-3GPP access, establishes an N1 NAS signalling connection whenever the UE successfully connects to a non-3GPP access except for the congested network.
Relevant stage 2 text:
NOTE 3:
It is assumed that a UE that is RM-DEREGISTERED or CM-IDLE over the non-3GPP access will attempt to establish an NWu connection and transition to CM-CONNECTED mode whenever the UE successfully connects to a non-3GPP access unless prohibited by the network to make a NWu connection (e.g. due to network congestion).

In this case, the UE performs the UE-initiated service request procedure reactivating all PDU sessions last routed via non-3GPP access.
Relevant stage 2 text:

For the UE in the CM-IDLE state in 3GPP access, either UE or Network-Triggered Service Request procedure may support independent activation of UP connection of existing PDU session. For the UE in the CM-IDLE state in non-3GPP access, UE-Triggered Service Request procedure allows the re-activation of UP connection of existing PDU sessions, but the re-activation only applies for all non-3GPP associated PDU sessions.

Such stage 2 requirements should be reflected in the TR.
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 V1.0.3.
* * * First Change * * * *

8.5.3.1
Service request procedure

8.5.3.1.1
General

In case of 3GPP access, the purpose of the service request procedure is to change the 5GMM mode from 5GMM-IDLE to 5GMM-CONNECTED mode, and/or to request establishment of user-plane radio resources for PDU sessions which are activated without radio resources. In latter case, the 5GMM mode can be the 5GMM-IDLE mode or the 5GMM-CONNECTED mode if the UE requires radio resources. In case of non-3GPP access, the purpose of the procedure is to establish an N1 NAS signalling connection. This procedure is used when:

-
the network has downlink signalling pending over 3GPP access and the UE is in 5GMM-IDLE mode in 3GPP access;

-
the network has downlink signalling pending over non-3GPP access, no N1 NAS signalling connection between the UE and the network over non-3GPP access exists and the UE is in 5GMM-IDLE or 5GMM-CONNECTED mode in 3GPP access;

-
the UE has uplink signalling pending over 3GPP access and the UE is in 5GMM-IDLE mode in 3GPP access;

-
the network has downlink user data pending over 3GPP access and the UE is in 5GMM-IDLE mode in 3GPP access; 

-
the network has downlink user data pending over non-3GPP access, no N1 NAS signalling connection between the UE and the network over non-3GPP access exists and the UE is in 5GMM-IDLE or 5GMM-CONNECTED mode in 3GPP access;
-
the UE has user data pending over 3GPP access and the UE is in 5GMM-IDLE or 5GMM-CONNECTED mode in 3GPP access; or

-
the UE registered via non-3GPP access without an N1 NAS signalling connection over non-3GPP access, successfully establishes an IPsec tunnel via the NWu reference point.

This procedure shall not be used for initiating user data transfer or PDU session modification signalling related to a PDU session for LADN for when the UE is located outside the LADN service area.

The service request procedure is initiated by the UE, however, it can be triggered by the network by means of:

-
the paging procedure (see subclause 8.5.3.2) for the transfer of downlink signalling or user data pending over 3GPP access to a UE in 5GMM-IDLE mode in 3GPP access;

-
the paging procedure (see subclause 8.4.3.2) for the transfer of downlink signalling or user data pending over non-3GPP access to a UE in 5GMM-IDLE mode in 3GPP access and no N1 NAS signalling connection between the UE and the network over non-3GPP access exists; or

-
the notification procedure (see subclause 8.5.3.3) for the transfer of downlink signalling or user data pending over non-3GPP access to a UE in 5GMM-CONNECTED mode in 3GPP access and no N1 NAS signalling connection between the UE and the network over non-3GPP access exists.

The UE shall invoke the service request procedure when:

a)
the UE, in 5GMM-IDLE mode in 3GPP access, receives a paging request from the network;

b)
the UE, in 5GMM-CONNECTED mode in 3GPP access, receives a notification from the network;

c)
the UE, in 5GMM-IDLE mode in 3GPP access, has uplink signalling pending;

d)
the UE, in 5GMM-IDLE mode in 3GPP access, has uplink user data pending;

e)
the UE, in 5GMM-CONNECTED mode in 3GPP access, has user data pending due to no user-plane radio resources established for PDU session(s) used for user data transport; or
f)
the UE registered via non-3GPP access without an N1 NAS signalling connection, successfully establishes an IPsec tunnel via the NWu reference point.
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Figure 8.5.3.1.1.1: Service Request procedure

8.5.3.1.2
Service request procedure initiation

The UE initiates the service request procedure by sending a SERVICE REQUEST message to the AMF and starts timer Tx. 

For case a in subclause 8.5.3.1.1:

-
if the paging request includes an indication for non-3GPP access type, the Uplink data status IE shall be included in the SERVICE REQUEST message to indicate the PDU session(s) that the UE decides to re-activate over 3GPP access;

-
if the UE has uplink user data pending to be sent, the Uplink data status IE shall be included in the SERVICE REQUEST message to indicate the PDU session(s) the UE has pending user data to be sent; or

-
otherwise, the Uplink data status IE shall not be included in the SERVICE REQUEST message.

For case b in subclause 8.5.3.1.1, the Uplink data status IE shall be included in the SERVICE REQUEST message to indicate the PDU session(s) that the UE decides to re-activate over 3GPP access.

For case c in subclause 8.5.3.1.1, the Uplink data status IE shall not be included in the SERVICE REQUEST message.

For cases d and e in subclause 8.5.3.1.1, the Uplink data status IE shall be included in the SERVICE REQUEST message to indicate the PDU session(s) the UE has pending user data to be sent.

For case f in subclause 8.5.3.1.1, the Uplink data status IE shall be included in the SERVICE REQUEST message to re-activate all PDU session(s) which is available in the UE and was last routed via non-3GPP access.

The PDU session status information element may be included in the SERVICE REQUEST message to indicate the PDU session(s) available in the UE. If the PDU session status information element is included in the SERVICE REQUEST message, then the AMF shall deactivate all those PDU session contexts locally (without peer-to-peer signalling between the UE and the network) which are in active on the AMF side, but are indicated by the UE as being inactive.


8.5.3.1.3
Common procedure initiation

Upon receipt of the SERVICE REQUEST message, the AMF may initiate the common procedures e.g. the authentication procedure and security procedure.

8.5.3.1.4
Service request procedure accepted by the network

For cases a, b, c, d and e in subclause 8.5.3.1.1, the UE shall treat the reception of the SERVICE ACCEPT message as successful completion of the procedure and stop timer Tx and enter the state 5GMM-REGISTERED. 

Editor's note:
For cases a, b, d and e in subclause 8.5.3.1.1, whether the indication from the lower layers that the user-plane radio resources are set up needs to be considered as a successful completion of the procedure is FFS.

The PDU session status information element may be included in the SERVICE ACCEPT message to indicate the PDU session(s) available in the network. If the PDU session status information element is included in the SERVICE ACCEPT message, then the UE shall deactivate all those PDU session contexts locally (without peer-to-peer signalling between the network and the UE) which are in active on the UE side, but are indicated by the AMF as being inactive.


Editor's note:
Timers are FFS.

8.5.3.1.5
Service request procedure not accepted by the network

If the service request cannot be accepted, the network shall return a SERVICE REJECT message to the UE including an appropriate 5GMM cause value and stop timer Tx.

On receipt of the SERVICE REJECT message, if the message is integrity protected, the UE shall stop timer Tx if running. If the SERVICE REJECT message was received without integrity protection, then the UE shall discard the message.


Editor's note:
Timers are FFS.

8.5.3.1.6
Abnormal cases in the UE

Editor's note:
Abnormal cases in the UE are FFS.

8.5.3.1.7
Abnormal cases on the network side

Editor's note:
Abnormal cases on the network side are FFS.

* * * Next Change * * * *

8.6.X
Service request
8.6.X.1
Message definition

The SERVICE REQUEST message is sent by the UE to establish an N1 NAS signalling connection and/or user plane radio resources for one or more PDU sessions.

Message type:
SERVICE REQUEST
Significance:

dual

Direction:


UE to AMF

Table 8.6.X.1.1: SERVICE REQUEST 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

6.6.6.5
	M
	V
	1/2

	s
	Uplink data status
	Uplink data status
8.7.s
	O
	TLV
	4

	r
	PDU session status
	PDU session status
8.7.r
	O
	TV
	3


Editor's note:
Whether the structure of the SERVICE REQUEST message conforms the structure of a standard layer 3 message is FFS. Additional security parameters are FFS.
* * * Next Change * * * *

8.6.Y
Service accept
8.6.Y.1
Message definition

The SERVICE ACCEPT message is sent by the AMF to indicate that the service request from the UE is accepted.

Message type:
SERVICE ACCEPT
Significance:

dual

Direction:


AMF to UE
Table 8.6.Y.1.1: SERVICE ACCEPT 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

6.6.6.5
	M
	V
	1/2

	
	Service accept message identity
	Message type
6.6.6.6
	M
	V
	1

	r
	PDU session status
	PDU session status

8.7.r
	O
	TV
	3


* * * Next Change * * * *

8.6.Z
Service reject
8.6.Z.1
Message definition

The SERVICE REJECT message is sent by the AMF to indicate that the service request from the UE is rejected.

Message type:
SERVICE REJECT
Significance:

dual

Direction:


AMF to UE
Table 8.6.Z.1.1: SERVICE REJECT 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

6.6.6.5
	M
	V
	1/2

	
	Service reject message identity
	Message type
6.6.6.6
	M
	V
	1


* * * Next Change * * * *

8.7.s
Uplink data status
See subclause 10.5.7.7 in 3GPP TS 24.008 [11].

* * * Next Change * * * *

8.7.r
PDU session status

The information element indicates availability of each PDU session for a UE.
The PDU session status information element is coded as shown in figure 8.7.r.1 and table 8.7.r.1.

The PDU session status is a type 3 information element with a length of 3 octets.
	8
	7
	6
	5
	4
	3
	2
	1
	

	PDU session status IEI
	octet 1

	PDU session identity
(7)
	PDU session identity
(6)
	PDU session identity
(5)
	PDU session identity
(4)
	PDU session identity
(3)
	PDU session identity
(2)
	PDU session identity
(1)
	Spare

(0)
	octet 2

	Spare
(15)
	Spare
(14)
	Spare
(13)
	Spare
(12)
	PDU session identity
(11)
	PDU session identity
(10)
	PDU session identity
(9)
	PDU session identity
(8)
	octet 3


Figure 8.7.r.1: PDU session status information element
Table 8.7.r.1: PDU session status information element

	PDU session status value (octet 2 and octet 3)

	

	Bit 1 of octet 2 and bits 5 to 8 of octet 3 are spare and shall be encoded as 0.



	PDU session identity (1) – PDU session identity (11) (octet 2 to octet 3):


0
The PDU session identified by the PDU session identity is not available.


1
The PDU session identified by the PDU session identity is available.


