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1. Introduction
SA2 has agreed that the S-NSSAI value of a PDU session can be updated, e.g., when the UE moves to a differen PLMN (as showen in the table below), thus the S-NSSAI-based congestion control mechanism may need update accordingly, i.e., to associate the back-off timer with the updated S-NSSAI value instead of  always with the S‑NSSAI value provided by the UE when establishing the PDU session. 
	Table 5.6.1-1: Attributes of a PDU Session

PDU Session attribute

May be modified later during the lifetime of the PDU Session
Notes

S-NSSAI of the HPLMN
No

(Note 1) (Note 2)

S-NSSAI of the Serving PLMN

Yes

(Note 1) (Note 2) (Note 4)

DNN (Data Network Name)

No

(Note 1) (Note 2)

PDU Session Type

No

(Note 1)

SSC mode

No

(Note 2)

The semantics of Service and Session Continuity mode is defined in clause 5.6.9.2

PDU Session Id

No

User Plane Security Enforcement information

No

(Note 3)

Multi-access PDU Connectivity Service
No
Indicates if the PDU Session provides multi-access PDU Connectivity Service or not.
NOTE 1:
If it is not provided by the UE, the network determines the parameter based on default information received in user subscription. Subscription to different DNN(s) and S-NSSAI(s) may correspond to different default SSC modes and different default PDU Session Types

NOTE 2:
S-NSSAI(s) and DNN are used by AMF to select the SMF(s) to handle a new session. Refer to clause 6.3.2.

NOTE 3:
User Plane Security Enforcement information is defined in clause 5.10.3.
NOTE 4: 
The S-NSSAI value of the Serving PLMN associated to a PDU Session can change whenever the UE moves to a different PLMN, while keeping that PDU Session.



In CT1#120 meeting, in principle companies agreed that S-NSSAI based congestion control shall be updated to address the change, and two alternatives are proposed, Alternative-Q (C1-196398; from Qualcomm) and Alternative-M (C1-196417; from MediaTek). This discussion paper illustrates some of the identified differences between those two alternatives and aims to help CT1 reach consensus on those points and move forward accordingly. 
2. Discussion 
The following two questions are used to illustrate the differences.
Question#1: What is the S-NSSAI value associated with the back-off timer if the UE provides no S-NSSAI when establishing the PDU session? 

· Alternative-Q: no S-NSSAI
· Alternative-M: the S-NSSAI of the PDU session
For the following scenario:
Step 1: UE sends PDU SESSION ESTABLISHMENT REQUEST with no S-NSSAI
Step 2: network sends PDU SESSION ESTABLISHMENT ACCEPT with V1-S-NSSAI 
Step 3: [the SMF associated V1-S-NSSAI is congested]

Step 4: UE sends PDU SESSION MODIFICATION REQUEST
Step 5: network sends PDU SESSION MODIFICATION REJECT with a BO timer

After the BO timer starts, the congestion control on the following 5GSM procedures is described in the table below:

 
	
	Alternative-Q

BO timer associated with no S‑NSSAI
	Alternative-M

BO timer associated with the S-NSSAI of the PDU session

	The following 5GSM requests
	
	

	PDU SESSION ESTABLISHMENT REQUEST with no S‑NSSAI
(NOTE 1)
	Pros: the request is forbidden

Cons: Over-barring may happen
	Pros: the request is allowed since AMF may select a different SMF

Cons: the request to the congested SMF may not be forbidden 

	PDU SESSION ESTABLISHMENT REQUEST with V1-S-NSSAI
	Pros: -
Cons: the request to the congested SMF may not be forbidden
	Pros: the request to the congested SMF is forbidden

Cons: -

	PDU SESSION MODIFICATION REQUEST on the PDU session associated with V1-S-NSSAI
	Pros: -
Cons: the request to the congested SMF may not be forbidden
	Pros: the request to the congested SMF is forbidden

Cons: -


NOTE 1: Upon receipt of a PDU SESSION ESTABLISHMENT REQUEST message with no S-NSSAI, the AMF may not select the same S-NSSAI/SMF, e.g., when multiple default S-NSSAIs or no default S-NSSAI contained in the user subscription as defined in TS 24.501 sub-clause 5.4.5.2.3 as shown below:
	iii) 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 and is set to "initial request" or "MA PDU request": 

A) the AMF shall select an SMF with following handlings: 

     If the S-NSSAI IE is not included and the user's subscription context obtained from UDM: 

           -  contains one default S-NSSAI, the AMF shall use the default S-NSSAI as the S-NSSAI; 

           -  contains two or more default S-NSSAIs, the AMF shall use one of the default S-NSSAIs 

               selected by operator policy as the S-NSSAI; and

           -  does not contain a default S-NSSAI, the AMF shall use an S-NSSAI selected based on 

               operator policy as the S-NSSAI.


Here is the comparison table from UE implement point of view:
	Alternative-Q

BO timer associated with no S‑NSSAI
	Alternative-M

BO timer associated with S-NSSAI-1

	Pros: 

· If no S-NSSAI is provided when establishing the PDU session, the BO timer is always associated with no S-NSSAI (no standard impact)
Cons: 
· The UE needs to always remember the S-NSSAI value used for establishing the PDU session for congestion control
	Pros: 
· The UE only needs to use the latest S-NSSAI value associated with the PDU session for congestion control
Cons: 

· Impact to the existing BO timer association 


Question#2: What is the S-NSSAI value associated with the back-off timer if the back-off timer is applied in all PLMNs? 

· Alternative-Q:  VPLMN S-NSSAI + (mapped) HPLMN S-NSSAI 
· Alternative-M:  (mapped) HPLMN S‑NSSAI only)
Specifically, how the UE uses the S-NSSAI values in different types of PLMN is shown in the table below:

	
	Alternative-Q

BO timer associated with VPLMN S-NSSAI + (mapped) HPLMN S-NSSAI
	Alternative-M

BO timer associated with only (mapped) HPLMN S-NSSAI

	Type of PLMN
	
	

	RPLMN (also a VPLMN)
	VPLMN S-NSSAI + (mapped) HPLMN S-NSSAI
	(mapped) HPLMN S-NSSAI

	New VPLMN
	(mapped) HPLMN S-NSSAI
	

	HPLMN
	(mapped) HPLMN S-NSSAI
	


The table below shows whether the VPLMN S-NSSAI and the (mapped) HPLMN S-NSSAI are required for all possible mobility scenarios:
	
	VPLMN S-NSSAI
	(mapped) HPLMN S-NSSAI

	BO timer start in HPLMN and UE stays in HPLMN
	n/a
	Yes

	BO timer starts in VPLMN1 and UE stays in VPLMN1
	Not necessary

In 24.501 subclause 4.6.2.1: 
The AMF shall ensure that there are no two or more S-NSSAIs of the allowed NSSAI which are mapped to the same S-NSSAI of the HPLMN.

	Yes

	BO timer starts in HPLMN and UE moves to VPLMN
	n/a
	Yes

	BO timer starts in VPLMN1 and UE moves to VPLMN2 
	No
	Yes

	BO timer starts in VPLMN1 and UE moves to HPLMN
	No
	Yes


Based on this table, we can conclude that if the back-off timer is applied in all PLMNs, then only (mapped) HPLMN S-NSSAI is required.
3. Proposal
It is proposed that CT1 discusses the questions described in section 2 and decides a way forward.
Question#1: What is the S-NSSAI value associated with the back-off timer if the UE provides no S-NSSAI when establishing the PDU session? 

· Alternative-Q: no S-NSSAI
· Alternative-M: the S-NSSAI of the PDU session
Question#2: What is the S-NSSAI value associated with the back-off timer if the back-off timer is applied in all PLMNs? 

· Alternative-Q: Serving PLMN S-NSSAI + (mapped) HPLMN S-NSSAI 
· Alternative-M:  (mapped) HPLMN S‑NSSAI only
A CR for Alternative-M is proposed in C1-198427.
