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1. Introduction
Some of the UE behaviors for "UE requested PDU session establishment procedure not accepted by the network" are not clear. 
This discussion paper tries to identify the impact and provide the way forward for the agreement.

2. Can "back-off timer" be used for non congestion control scenario? 
TS24.301 defines the condition of when the back-off timer can be included as follows. 
---------

8.3.19.3
Back-off timer value

The network may include this IE if the ESM cause is not #50 "PDN type IPv4 only allowed", #51 "PDN type IPv6 only allowed", #54 "PDN connection does not exist", #57 "PDN type IPv4v6 only allowed", #58 "PDN type non IP only allowed", nor #65 "maximum number of EPS bearers reached", to request a minimum time interval before procedure retry is allowed.

---------

However, TS24.501 does not.
---------
8.3.3.2
Back-off timer value
The network may include this IE to request a minimum time interval before procedure retry is allowed.

---------
Furthermore, TS24.301 uses "if" for the NW behavior description as follows.  

---------
6.5.1.4
UE requested PDN connectivity procedure not accepted by the network

6.5.1.4.1
General
[…]

The network may include a Back-off timer value IE in the PDN CONNECTIVITY REJECT message. If the ESM cause value is #26 "insufficient resources" and the PDN CONNECTIVITY REQUEST message was received via a NAS signalling connection established with RRC establishment cause "High priority access AC 11 – 15" or the request type in the PDN CONNECTIVITY REQUEST message was set to "emergency" or "handover of emergency bearer services", the network shall not include a Back-off timer value IE.
[…]
---------

However, TS24.501 does not.
---------

6.4.1.4
UE requested PDU session establishment procedure not accepted by the network

[…]

The SMF may include a Back-off timer value IE in the PDU SESSION ESTABLISHMENT REJECT message when the 5GSM cause value #26"insufficient resources" is included in the PDU SESSION ESTABLISHMENT REJECT message. If the 5GSM cause value is #26"insufficient resources" and the PDU SESSION ESTABLISHMENT REQUEST message was received from a UE configured for high priority access in selected PLMN or the request type in the PDU SESSION ESTABLISHMENT REQUEST message is set to "initial emergency request" or "existing emergency PDU session", the network shall not include a Back-off timer value IE.

[…]
---------

So, just looking at current spec, we see that 5G network can also include the back-off timer for the abnormal scenarios other than congestion control. 
But providing the back-off timer without any corresponding NW and UE behavior will cause implementation fragmentation; hence, here is the analysis we have done. 
3. Analysis
Target cause codes:
#27
missing or unknown DNN;

#28
unknown PDU session type;
#29
user authentication or authorization failed;

#31
request rejected, unspecified;

#34
service option temporarily out of order;

#35
PTI already in use;

#46
out of LADN service area;
#50
PDU session type IPv4 only allowed;

#51
PDU session type IPv6 only allowed;
#54
PDU session does not exist;

#68
not supported SSC mode;

#70
missing or unknown DNN in a slice; or

#82
maximum data rate per UE for user-plane integrity protection is too low.
Two steps for the investigation. 
1. Identify the cause code(s) and define the UE behavior which require special treatment than congestion control back off timer "like" treatment i.e., UE takes different actions depending on the timer value.

2. For the other cause codes, define the behavior in similar manner as congestion control back-off timer. 

Three aspects for the investigation.
A) Whether or not NW includes the back-off timer
B) Whether or not UE ignore the back-off timer
C) SM procedure upon reception of the cause code

NOTE: The UE behavior is mostly based on TS24.301 "6.5.1.4.3
 Handling of network rejection due to ESM cause other than ESM cause #26".

	Cause code
	[NW]
	[UE]
	Reason

	
	A)Whether or not NW includes the back-off timer
	B) Whether or not UE ignore the back-off timer
	C)SM procedure upon reception of the cause code
	

	#29
user authentication or authorization failed
	NO
	-
	Not automatically re-attempt the SM procedure.
	[NW] This cause code is indicated by the NW when the PDU session authentication and authorization by the external DN is required due to local policy and user's subscription data and the information for the PDU session authentication and authorization by the external DN in PDU DN request container is not compliant with local policy and user's subscription data.
Given the fact that secondary authentication is performed between UE and external DN, it is not NAS takes the responsibility for when to re-attempting the SM request; hence, the NW will not include the value.
[UE] Following the logic above, it is not NAS takes the responsibility for re-attempting the SM request, but upper layer does; hence, no specification about when to re-attempt.

	#46
out of LADN service area
	NO
	-
	Not automatically re-attempt the SM procedure.
	[NW] The UE shall not establish PDU session for a LADN if outside of LADN service area, so the scenario is when the UE sent the SM request, UE was in the LADN service area, but when the SMF receives the SM request, it is now out of LADN service area. Thus, there is a mismatch between UE and NW about the LADN information. Until LADN information is updated, the UE should not re-attempt the SM procedure. Hence, NW may send the CONFIGURATION UPDATE COMMAND message to update the LADN information stored in the UE. 
[UE] The UE shall consider the LADN provided by the UE during the PDU session establishment as invalid and shall not automatically re-attempt the SM procedure until that the network updates the LADN information during the registration procedure or the generic UE configuration update procedure. Based on the request from upper layer to establish the PDU session for a LADN, the UE shall? perform the registration procedure for mobility and periodic registration update with a LADN indication IE for retrieving the LADN information for the specific LADN(s). 

	#50 PDU session type IPv4 only allowed 

#51 PDU session type IPv6 only allowed
	NO
	-
	Not automatically re-attempt the SM procedure.
	[NW] Following TS24.301, the request for the specific PDU session type come from the upper layer and it is not NAS takes the responsibility for when to re-attempting the SM request; hence, the NW will not include the back-off timer. 
[UE] Following the logic above, it is not NAS takes the responsibility for re-attempting the SM request, but upper layer does; hence, no specification about when to re-attempt.  

	#54
PDU session does not exist
	NO
	-
	Initiate "initial request" SM request.
	[NW] With the same logic in TS24.301 (C1-140645), for the quick service recovery, there is no use of including back-off timer; hence, the NW will not include the value.
[UE] Following the logic above, it is introduced to initiate the "initial request" SM request. 

	Other
	YES
	Not ignore the back off timer
	Takes different actions depending on the timer value
	NO special treatment needs to be taken into account such as immediate SM request re-attempt, that it is not NAS takes the responsibility for when to re-attempting the SM request, and so on; hence, it is proposed to apply the basic approach as defined for the "congestion control" based back-off timer handling.


Observation#1: With this, here is the summary. 

· Type1: The UE behaviors are already specified. 
· Type2: The UE behaviors are NOT specified and proposed that back-off timer can NOT be included.
· Type3 :The UE behaviors are NOT specified and proposed that back-off timer can be included. 
#27
missing or unknown DNN; 
#28
unknown PDU session type;
#29
user authentication or authorization failed;
#31
request rejected, unspecified;

#34
service option temporarily out of order;

#35
PTI already in use;
#46
out of LADN service area;
#50
PDU session type IPv4 only allowed;

#51
PDU session type IPv6 only allowed;
#54
PDU session does not exist;
#68
not supported SSC mode;
#70
missing or unknown DNN in a slice; or

#82
maximum data rate per UE for user-plane integrity protection is too low.
And, based on the table, here is the summary of impact. 
Proposal#1: Add a general description that NW can include back-off timer (i.e., for the cause codes other than congestion controls). 
Proposal#2: For #54
PDU session does not exist, the UE initiates the "initial request" SM request.

Proposal#3: For #29
user authentication or authorization failed, the UE will not automatically re-attempt the SM procedure. No other NAS specification, but perhaps a NOTE to say that request for re-attempt comes from the upper layer. 
Proposal#4: For #46
out of LADN service area, the UE considers the LADN provided by the UE during the PDU session establishment as invalid and will not automatically re-attempt the SM procedure until that the DNN is included in the LADN information and the network updates the LADN information during the registration procedure or the generic UE configuration update procedure. Based on the request from upper layer to establish the PDU session for a LADN, the UE performs the registration procedure for mobility and periodic registration update with a LADN indication IE for retrieving the LADN information for the specific LADN(s).
Proposal#5: For #50 PDU session type IPv4 only allowed and #51 PDU session type IPv6 only allowed, the UE will not automatically re-attempt the SM procedure. No other NAS specification, but perhaps a NOTE to say that request for re-attempt comes from the upper layer. 
Proposal#6: For other cause codes, which corresponding SM behaviours are not yet specified, the UE takes different actions depending on the back-timer value.
3. Conclusions

In summry, the proposal is that solution is simplified comparing to the 4G mechanism e.g., 

· if the UE behaviour is just to ignore the back-off timer(can be seen in 4G based UE behaviour) then from the beginning, the NW will not provide the back-off timer; and

· there will be no re-attempt indicator. Instead, the SM control is strictly per PLMN i.e., in case of PLMN change or inter-sytem change, the UE is simply allowed to initiate the SM request with the same parameter (DNN and/or S-NSSAI) which are rejected. 
With the analysis above, 
· for 5GSM cause with back-off timer, C1-186419 is proposed. 
· for 5GSM cause #29_#50_#51 without back-off timer, C1-186420 is proposed. 

· for 5GSM cause #46 out of LADN service area without back-off timer, C1-186421 is proposed. 

· for 5GSM cause #54 PDU session does not exist without back-off timer, C1-186422 is proposed. 

