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1. Introduction
This CR intends to clarify the UE behavior during the relocation of SSC mode 3 PDU session anchor with multiple PDU sessions.
2. Reason for Change
TS 23.502 defines that

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

4.3.5.2
Change of SSC mode 3 PDU Session Anchor with multiple PDU Sessions

The following procedure is triggered by SMF in order to change the PDU Session Anchor serving a PDU Session of SSC mode 3 for a UE. This procedure releases the existing PDU Session associated with an old PDU Session Anchor (i.e. UPF1 in figure 4.3.5.2-1) after having established a new PDU Session to the same DN with a new PDU Session Anchor (i.e. UPF2 in figure 4.3.5.2-1), which is controlled by the same SMF. The SMF may determine that a new SMF needs to be reallocated.
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Figure 4.3.5.2-1: Change of SSC mode 3 PDU Session Anchor with multiple PDU Sessions
1.
The SMF determines that the serving UPF or the SMF needs to be changed.
2.
The SMF invokes the Namf_Communication_N1N2MessageTransfer (PDU Session ID, SMF Reallocation requested indication, N1 SM container (PDU Session Modification Command (Cause, PDU Session Release timer))) where PDU Session ID indicates the existing PDU Session to be relocated and Cause indicates that a PDU Session re-establishment to the same DN is required.


The SMF Reallocation requested indication indicates whether the SMF is requested to be reallocated.


The release timer value indicates how long the network is willing to maintain the PDU Session.
3.
The AMF forwards the NAS message to the UE.

4.
If the UE receives PDU Session Modification Command, the UE may decide to initiate the PDU Session Establishment procedure described in clause 4.3.2.2, to the same DN with the following differences:


In Step 1 of clause 4.3.2.2.1, according to the SSC mode, UE generates a new PDU Session ID and initiates the PDU Session Establishment Request using the new PDU Session ID. The new PDU Session ID is included as PDU Session ID in the NAS request message, and the Old PDU Session ID which indicates the existing PDU Session to be released is also provided to AMF in the NAS request message.

In Step 2 of clause 4.3.2.2.1, if SMF reallocation was requested in Step 2 of this clause, the AMF selects a different SMF. Otherwise, the AMF sends the N11 message to the same SMF serving the Old PDU Session ID.


In Step 3 of clause 4.3.2.2.1, the AMF include both PDU Session ID and Old PDU Session ID in Nsmf_PDUSession_CreateSMContext Request. The SMF detects that the PDU Session establishment request is related to the trigger in step 2 based on the presence of an Old PDU Session ID in the Nsmf_PDUSession_CreateSMContext Request. The SMF stores the new PDU Session ID and selects a new PDU Session Anchor (i.e. UPF2) for the new PDU Session.

Editor's note:
The referenced step numbers in clause 4.3.2.2 may need to be further aligned according to the updates in clause 4.3.2.2.
5.
The old PDU Session is released as described in clause 4.3.4 either by the UE before the timer provided in step 1 expires (e.g., once the UE has consolidated all traffic on PDU#2 or if the session is no more needed) or by the SMF upon expiry of this timer.
------------

Observation 1: The UE may release the old PDU session after the completion of the UE-requested PDU session establishment procedure.
Proposal 1: Add the UE behavior releasing the old PDU session after the completion of the UE-requested PDU session establishment procedure.
Observation 2: The old PDU session ID is transmitted from the UE to the SMF in the UE-requested PDU session establishment procedure for the relocation of SSC mode 3 PDU session anchor with multiple PDU sessions.

If the old PDU session ID is also included in the PDU SESSION ESTABLISHMENT ACCEPT message in this case, the UE will be able to know that the UE can release the old PDU session because of the relocation of SSC mode 3 PDU session anchor with multiple PDU sessions.

Proposal 2: Add the old PDU session ID in the PDU SESSION ESTABLISHMENT ACCEPT message.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.501 v0.2.2.
* * * First Change * * * *

6.3.2.3
Network-requested PDU session modification procedure accepted by the UE

Upon receipt of the PDU SESSION MODIFICATION COMMAND message, if the UE provided a DNN for the establishment of the PDU session, the UE shall stop timer T35ab, if it is running for the DNN provided by the UE. If the UE did not provide a DNN for the establishment of the PDU session and the request type was different from "initial emergency request", the UE shall stop the timer T35ab associated with no DNN if it is running. If the MODIFY EPS BEARER CONTEXT REQUEST message was received for an emergency PDU session, the UE shall not stop the timer T35ab associated with no DNN if it is running.

Upon receipt of the PDU SESSION MODIFICATION COMMAND message, the UE shall stop timer T35cd associated with the same [S-NSSAI, DNN] combination as that the UE provided when the PDU session is established, if it is running.

Upon receipt of a PDU SESSION MODIFICATION COMMAND message and a PDU session ID, using the NAS transport procedure as specified in subclause 5.4.5, if the UE accepts the PDU SESSION MODIFICATION COMMAND message, the UE considers the PDU session as modified and the UE shall create a PDU SESSION MODIFICATION COMPLETE message.

If the PDU SESSION MODIFICATION COMMAND message contains the PTI value allocated in the UE-requested PDU session modification procedure, the UE shall release the PTI value indicated by the PTI IE and shall stop the timer T3581.
If the selected SSC mode of the PDU session is "SSC mode 3" and the PDU SESSION MODIFICATION COMMAND message includes 5GSM cause #39 "reactivation requested", the UE may re-initiate the UE-requested PDU session establishment procedure as specified in subclause 6.4.1 for the PDU session type, the SSC mode, the DNN, and the S-NSSAI as provided in the UE-requested PDU session establishment procedure of the present PDU session, after the completion of the network-requested PDU session modification procedure. Furthermore, the UE can release the PDU session for the old PDU session ID after the completion of the UE-requested PDU session establishment procedure.
The UE shall transport the PDU SESSION MODIFICATION COMPLETE message and the PDU session ID, using the NAS transport procedure as specified in subclause 5.4.5.

Upon receipt of a PDU SESSION MODIFICATION COMPLETE message, the SMF shall stop timer T3591 and shall consider the PDU session as modified.

* * * Next Change * * * *

6.4.1.3
UE-requested PDU session establishment procedure accepted by the network

If the connectivity with the requested DN is accepted by the network, the SMF shall create a PDU SESSION ESTABLISHMENT ACCEPT message.

The SMF shall set the authorized QoS rules IE of the PDU SESSION ESTABLISHMENT ACCEPT message to the authorized QoS rules of the PDU session. If the received request type is "initial emergency request", the SMF shall set the authorized QoS rules IE according to the initial QoS parameters used for establishing emergency services configured in the SMF Emergency Configuration Data.

The SMF shall set the selected SSC mode IE of the PDU SESSION ESTABLISHMENT ACCEPT message to:

-
either the received SSC mode or the SSC mode modified from the received SSC mode based on the subscription, the SMF configuration, or both if the request type IE is set to "initial request", and the SSC mode IE is included in the PDU SESSION ESTABLISHMENT REQUEST message;

-
otherwise, either the default SSC mode for the data network listed in the subscription or the SSC mode associated with the SMF configuration.

If the PDU session is an emergency PDU session, the SMF shall set the selected SSC mode IE of the PDU SESSION ESTABLISHMENT ACCEPT message to "SSC mode 1".

The SMF shall set the selected S-NSSAI IE of the PDU SESSION ESTABLISHMENT ACCEPT message to the selected S-NSSAI of the PDU session.
The SMF shall set the selected PDU session type IE of the PDU SESSION ESTABLISHMENT ACCEPT message to the selected PDU session type of the PDU session.

If the PDU SESSION ESTABLISHMENT REQUEST message includes a PDU session type IE set to "IP", the SMF shall select either "IPv4" or "IPv6" as the selected PDU session type IE of the PDU session. If the subscription, the SMF configuration, or both, are limited to IPv4 only or IPv6 only for the requested DNN, the SMF shall include the 5GSM cause value #50 "PDU session type IPv4 only allowed", or #51 "PDU session type IPv6 only allowed", respectively, in the 5GSM cause IE of the PDU SESSION ESTABLISHMENT ACCEPT message.

If the selected PDU session type is "IPv4", the SMF shall include the PDU address IE in the PDU SESSION ESTABLISHMENT ACCEPT message and shall set the PDU address IE to an IPv4 address is allocated to the UE in the PDU session.

If the selected PDU session type is "IPv6", the SMF shall include the PDU address IE in the PDU SESSION ESTABLISHMENT ACCEPT message and shall set the PDU address IE to an interface identifier for the IPv6 link local address.

The SMF shall set the selected DNN IE of the PDU SESSION ESTABLISHMENT ACCEPT message to the selected DNN of the PDU session.

The SMF shall set the selected Session-AMBR IE of the PDU SESSION ESTABLISHMENT ACCEPT message to the Session-AMBR of the PDU session.

If the selected PDU session type is "IPv4", "IPv6" or "Ethernet" and if the PDU SESSION ESTABLISHMENT REQUEST message includes a UE SM capability IE with the RQoS bit set to "Reflective QoS supported", the SMF shall consider that reflective QoS is supported for QoS flows belonging to this PDU session and include the RQ timer IE set to an RQ timer value.

NOTE:
If the 5G core network determines that reflective QoS is to be used for a QoS flow, the SMF sends reflective QoS indication (RQI) to UPF to activate reflective QoS. If the QoS flow is established over 3GPP access, the SMF also includes reflective QoS Attribute (RQA) in QoS profile of the QoS flow during QoS flow establishment. 

If the DN authentication of the UE was performed and completed successfully, the SMF shall set the EAP message IE of the PDU SESSION ESTABLISHMENT ACCEPT message to an EAP-success message as specified in IETF RFC 3748 [15], provided by the DN.

If the request for the relocation of SSC mode 3 PDU session anchor with multiple PDU sessions is accepted, the SMF may include the old PDU session ID in the old PDU session ID IE of the PDU SESSION ESTABLISHMENT ACCEPT message.
The SMF shall send the PDU SESSION ESTABLISHMENT ACCEPT message.

Upon receipt of a PDU SESSION ESTABLISHMENT ACCEPT message and a PDU session ID, using the NAS transport procedure as specified in subclause 5.4.5, the UE shall stop timer T3580, shall release the allocated PTI value and shall consider that the PDU session was established.

If the UE requests the PDU session type "IP" and:

a)
the UE receives the selected PDU session type set to "IPv4" and does not receive the 5GSM cause value #50 "PDU session type IPv4 only allowed"; or

b)
 the UE receives the selected PDU session type set to "IPv6" and does not receive the 5GSM cause value #51 "PDU session type IPv6 only allowed";

the UE may subsequently request another PDU session for the other IP version using the UE-requested PDU session establishment procedure to the same DNN with a single address PDN type (IPv4 or IPv6) other than the one already activated.

If the UE requests the PDU session type "IP", receives the selected PDU session type set to "IPv4" and the 5GSM cause value #50 "PDU session type IPv4 only allowed", the UE shall not subsequently request another PDU session for "IPv6" using the UE-requested PDU session establishment procedure to the same DNN and the PDU session type "IPv6" until the PDU session is released.

If the UE requests the PDU session type "IP", receives the selected PDU session type set to "IPv6" and the 5GSM cause value #51 "PDU session type IPv6 only allowed", the UE shall not subsequently request another PDU session for "IPv4" using the UE-requested PDU session establishment procedure to the same DNN and the PDU session type "IPv4" until the PDU session is released.

It the UE requests the relocation of SSC mode 3 PDU session anchor with multiple PDU sessions and recieves the old PDU session ID, the UE can relase the PDU session for the old PDU session ID.
* * * Next Change * * * *

8.3.2
PDU session establishment accept

8.3.2.1
Message definition

The PDU SESSION ESTABLISHMENT ACCEPT message is sent by the network to the UE in response to PDU SESSION ESTABLISHMENT REQUEST message and indicates successful establishment of a PDU session. See table 8.3.2.1.1.

Message type:
PDU SESSION ESTABLISHMENT ACCEPT

Significance:

dual

Direction:


network to UE

Table 8.3.2.1.1: PDU SESSION ESTABLISHMENT ACCEPT message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Extended protocol discriminator
	Extended protocol discriminator

9.2
	M
	V
	1

	
	PDU session ID
	PDU session identity

9.4
	M
	V
	1

	
	PTI
	Procedure transaction identity

9.6
	M
	V
	1

	
	PDU SESSION ESTABLISHMENT ACCEPT message identity
	Message type

9.7
	M
	V
	1

	
	Selected PDU session type
	PDU session type

9.8.4.5
	M
	V
	1/2

	
	Selected SSC mode
	SSC mode

9.8.4.9
	M
	V
	1/2

	
	Selected S-NSSAI
	S-NSSAI

9.8.3.21
	M
	LV
	2 or 5

	
	Selected DNN
	DNN

9.8.3.12
	M
	LV
	2-TBD

	
	Authorized QoS rules
	QoS rules

9.8.4.6
	M
	LV-E
	2-65537

	
	Session AMBR
	Session-AMBR

9.8.4.7
	M
	LV
	TBD

	a
	5GSM cause
	5GSM cause

9.8.4.1
	O
	TV
	2

	b
	PDU address
	PDU address

9.8.4.4
	O
	TLV
	7

	c
	EAP message
	EAP message

9.8.3.14
	O
	TLV-E
	7-1503

	d
	RQ timer value
	GPRS timer

9.8.4.3
	O
	TV
	2

	TBD
	Old PDU session ID
	Old PDU session identity

9.8.3.26
	O
	TV
	2

	7B
	Extended protocol configuration options
	Extended protocol configuration options

9.8.4.2
	O
	TLV-E
	4-65538


8.3.2.2
5GSM cause
This IE is included when the selected PDU session type which is different from the PDU session type requested by the UE.

8.3.2.3
PDU address
This IE is included when the selected PDU session type is “Ipv4” or “Ipv6”.

8.3.2.4
EAP message
This IE is included when the external DN successfully performed authentication and authorization of the UE using EAP.

8.3.2.5
RQ timer value
This IE is included when the network wants to provide the RQ timer value.

8.3.2.6
Old PDU session ID
This IE is included when the network accepts the request for the relocation of SSC mode 3 PDU session anchor with multiple PDU sessions.

8.3.2.7
Extended protocol configuration options
This IE is included in the message when the network wishes to transmit (protocol) data (e.g. configuration parameters, error codes or messages/events) to the UE.
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