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1. Introduction

In the SA2#131, SA2 made a decision about the S-NSSAI based congestion control (S2-1902804) and sent a reply LS (C1-192064 / S2-1902892) to CT1.

2. Analysis
In above reply LS, SA2 stated as follows:

---------

Question 1:
Upon PLMN change, if a back-off timer is running due to S-NSSAI only based congestion control and associated with no S-NSSAI, is the UE allowed to send a PDU SESSION ESTABLISHMENT REQUEST message without S-NSSAI in new PLMN?

SA2 Answer: 

The S-NSSAI based back-off timer is associated to the PLMN which sends the corresponding back-off timer to UE. Upon serving PLMN change, only if there is no running back-off timer associated with no S-NSSAI for the new serving PLMN and no running back-off timer associated with no S-NSSAI for the HPLMN (for roaming case),  the UE is allowed to send a PDU SESSION ESTABLISHMENT REQUEST message without S-NSSAI in the new serving PLMN.

Question 2:
Upon PLMN change, if a back-off timer is running for [S-NSSAI, DNN] based congestion control and associated with no [S-NSSAI, DNN], is the UE allowed to send a PDU SESSION ESTABLISHMENT REQUEST message without [S-NSSAI, DNN] in new PLMN?

SA2 Answer:

The [S-NSSAI, DNN] based back-off timer is associated to the PLMN which sends the corresponding back-off timer to UE. Upon serving PLMN change, only if there is no running back-off timer associated with no [S-NSSAI, DNN] for the new serving PLMN and no running back-off timer associated with no [S-NSSAI, DNN] for the HPLMN (for roaming case),  the UE is allowed to send a PDU SESSION ESTABLISHMENT REQUEST message without [S-NSSAI, DNN] in the new serving PLMN.

---------

Observation 1:
· S-NSSAI based congestion control is basically performed per PLMN granularity. Therefore, upon PLMN change, the UE is basically allowed to send the same SM request if the S-NSSAI based congestion control is not performed in new PLMN.

Proposal 1:
· Correct a description that upon PLMN change, the UE is allowed to send the same SM request if the S-NSSAI based congestion control is performed in old PLMN and not performed in new PLMN as basic UE behaviour.
In above SA2 CR, SA2 also updated handling of the S-NSSAI based congestion control in TS 23.501 as follows:
---------

5.19.7.4
S-NSSAI based congestion control

S-NSSAI based congestion control is designed for the purpose of avoiding and handling of NAS signalling congestion for the UEs with back-off timer associated with or without an S-NSSAI regardless of the presence of a DNN.

The UE associates the received back-off time with the S-NSSAI and DNN (i.e. no S-NSSAI and no DNN, no S-NSSAI, S-NSSAI only, an S-NSSAI and a DNN) which was included in the uplink NAS MM message carrying the corresponding NAS SM request message for the PLMN which is under congestion.

S-NSSAI based congestion control is applied as follows:

-
If an S-NSSAI is determined as congested, then the SMF may apply S-NSSAI based congestion control towards the UE for SM requests except for those sent for the purpose of reporting 3GPP PS Data Off status change for a specific S-NSSAIand provides a back-off time and an indication of HPLMN congestion;

-
If the UE receives an S-NSSAI basedback-off time without an indication of HPLMN congestion, the UE shall apply the S-NSSAI back-off timer only in the PLMN in which the back-off time was received. If the UE receives S-NSSAI based back-off time with an indication of HPLMN congestion, the UE shall apply the S-NSSAI based back-off timer in the PLMN in which the back-off time was received and in any other PLMN;
[…]

---------

Observation 2:
· When the SMF determined an S-NSSAI as congested, the SMF may provide an indication which indicates that the S-NSSAI based congestion control is applied in the current PLMN and any other PLMN together with the Back-off timer value to the UE; and

· If the UE receives this indication, the UE shall apply the S-NSSAI based congestion control in the current PLMN and any other PLMN.

Proposal 2: 

· Create a new information element which indicates that the S-NSSAI based congestion control is applied in the current PLMN and any other PLMN; and
· Add a description that upon PLMN change, the UE shall not send a SM request depending on one or more of kind of old PLMN, the new information element and back-off timer of the S-NSSAI based congestion control in new PLMN based on conditions as in Table 2.
Table 1 provides Possible Solutions to achieve Proposal 2.
	Proposal solution
	A) Whether or not the SMF provides the new information element to the UE when the UE is in the HPLMN
	B) Whether or not the UE is allowed to send SM request in new PLMN when moves from HPLMN to VPLMN

	Alternative 1
	NO
	NO

	Alternative 2
	NO
	YES

	Alternative 3
	YES
	NO

	Alternative 4
	YES
	Depending on new information element


Table 1: Possible Solutions to achieve the proposal 2
Upon PLMN change, the UE shall take different actions depending on alternative solutions. Table 2 provides comparison of UE behaviour upon PLMN change to achieve Proposal 2.
	Proposal solution
	A) When the UE moves from HPLMN to VPLMN
	B) When the UE moves from VPLMN#1 to VPLMN#2

	Alternative 1
	The UE shall not send the same SM request in new PLMN in any cases.
	The UE shall not send the same SM request in new PLMN if:
· the new information element is received; or
· the S-NSSAI based congestion control is performed in new PLMN.

	Alternative 2
	The UE shall not send the same SM request in new PLMN if:
· S-NSSAI based congestion control is performed in new PLMN.
	The UE shall not send the same SM request in new PLMN if:
· the new information element is received; or

· the S-NSSAI based congestion control is performed in new PLMN.

	Alternative 3
	The UE shall not send the same SM request in new PLMN in any cases.
	The UE shall not send the same SM request in new PLMN if:
· the new information element is received; or

· the S-NSSAI based congestion control is performed in new PLMN.

	Alternative 4
	The UE shall take same actions as when the UE moves from VPLMN#1 to VPLMN#2.
	The UE shall not send the same SM request in new PLMN if:
· the new information element is received; or

· the S-NSSAI based congestion control is performed in new PLMN.


Table 2: Comparison of UE behaviour upon PLMN change.

Regarding the Proposal 2, the alternative 4 is better than the other alternatives in order to simplify the implementation.
3. Conclusions

We present following 2 proposal:
Proposal 1:
· Correct a description that upon PLMN change, the UE is allowed to send the same SM request if the S-NSSAI based congestion control is performed in old PLMN and not performed in new PLMN as basic UE behaviour.
Proposal 2:
· Create a new information element which indicates that the S-NSSAI based congestion control is applied in the current PLMN and any other PLMN; and
· Add a description that upon PLMN change, the UE shall not send a SM request depending on one or more of kind of old PLMN, the new information element and back-off timer of the S-NSSAI based congestion control in new PLMN based on conditions as in Table 2.
To present the proposal, corresponding change requests are proposed in:
· C1-192236 (Rel-15) and C1-192237 (Rel-16) for the Proposal 1;
· C1-192238 (Rel-15) and C1-192239 (Rel-16) for the Alternative 1 of the Proposal 2;
· C1-192240 (Rel-15) and C1-192241 (Rel-16) for the Alternative 2 of the Proposal 2;
· C1-192242 (Rel-15) and C1-192243 (Rel-16) for the Alternative 3 of the Proposal 2; and
· C1-192244 (Rel-15) and C1-192245 (Rel-16) for the Alternative 4 of the Proposal 2.

