3GPP TSG CT WG1 Meeting #120





C1-196434
Portoroz (Slovenia), 7-11 October 2019
Source:
Nokia, Nokia Shanghai Bell
Title:
Back-off control in case of routing failure
Agenda item:
16.2.2
Document for:
Discussion
1
Introduction
This paper provides more detailed justification for the changes requested by C1-196433.
2
Discussion

2.1
When is 5GMM cause value #90 or #91 is sent?
Clause 5.4.5.2.5 of TS 24.501 clearly identifies thirteen cases where the 5GMM cause value #90 "payload was not forwarded" or #91 "DNN not supported or not subscribed in the slice" can be sent towards the UE via the DL NAS TRANSPORT message.

*** Start of the text from the TS ***
a)
if the Payload container type IE is set to "N1 SM information" and:

1)
if the Old PDU session ID IE is not included in the UL NAS TRANSPORT message, the AMF does not have a PDU session routing context for the PDU session ID and the UE, the Request type IE is set to "initial request", and the SMF selection fails, then the AMF shall send back to the UE the 5GSM message which was not forwarded as specified in subclause 5.4.5.3.1 case e);

2)
if the Old PDU session ID IE is included in the UL NAS TRANSPORT message, the AMF has a PDU session routing context for the old PDU session ID and the UE and does not have a PDU session routing context for the PDU session ID and the UE, the Request type IE is set to "initial request", the AMF received a reallocation requested indication from the SMF indicating that the SMF is to be reallocated, and the SMF selection fails, then the AMF shall send back to the UE the 5GSM message which was not forwarded as specified in subclause 5.4.5.3.1 case e);
3)
if the AMF does not have a PDU session routing context for the PDU session ID and the UE, the Request type IE is set to "existing PDU session", and the user's subscription context obtained from the UDM does not contain an SMF ID for the PDU session ID matching the PDU session ID received from the UE or for the DNN matching the DNN received from the UE such that the SMF ID includes a PLMN identity corresponding to the UE's HPLMN or the current PLMN, then the AMF may send back to the UE the 5GSM message which was not forwarded as specified in subclause 5.4.5.3.1 case e).

4)
if the Old PDU session ID IE is included in the UL NAS TRANSPORT message, and the AMF has a PDU session routing context for the old PDU session ID and the UE and does not have a PDU session routing context for the PDU session ID and the UE, the Request type IE is set to "initial request" and the AMF has not received a reallocation requested indication, the AMF should select an SMF with following handlings:
…


If the SMF selection fails, then the AMF shall send back to the UE the 5GSM message which was not forwarded as specified in subclause 5.4.5.3.1 case e).

…

7)
if the AMF does not have a PDU session routing context for the PDU session ID and the UE, and the Request type IE of the UL NAS TRANSPORT message is either not provided or is provided but set to other value then "initial request", "existing PDU session", "initial emergency request" and "existing emergency PDU session", then the AMF may send back to the UE the 5GSM message which was not forwarded as specified in subclause 5.4.5.3.1 case e).
8)
if the AMF unsuccessfully attempted to forward the 5GSM message, the PDU session ID, the S-NSSAI, the mapped S-NSSAI (if available in roaming scenarios), the DNN and the request type (if received) towards a SMF ID, then the AMF may send back to the UE the 5GSM message which was not forwarded as specified in subclause 5.4.5.3.1 case e).

9)
the Old PDU session ID IE is included in the UL NAS TRANSPORT message, the AMF does not have a PDU session routing context for the old PDU session ID and the UE, the AMF does not have a PDU session routing context for the PDU session ID and the UE, the Request type IE is set to "initial request", the AMF should select an SMF with following handlings
…


If the SMF selection fails then the AMF shall send back to the UE the 5GSM message which was not forwarded as specified in subclause 5.4.5.3.1 case e).

10)
if the AMF has a PDU session routing context for the PDU session ID and the UE, the PDU session routing context indicates that the PDU session is not an emergency PDU session, and the Request type IE is included and is set to "existing emergency PDU session", the AMF may send back to the UE the 5GSM message which was not forwarded as specified in subclause 5.4.5.3.1 case e).

…

13)
if the Request type IE is set to "initial request" and the S-NSSAI IE contains an S-NSSAI that is not allowed by the network, then the AMF shall send back to the UE the 5GSM message which was not forwarded as specified in subclause 5.4.5.3.1 case e).

14)
if the Request type IE is set to "existing PDU session", the AMF has a PDU session routing context for the PDU session ID and the UE, the PDU session routing context indicates that the PDU session is not an emergency PDU session, and the S-NSSAI associated with the PDU session identified by the PDU session ID is not allowed for the target access type, the AMF shall send back to the UE the 5GSM message which was not forwarded as specified in subclause 5.4.5.3.1 case e).
…

16)
if the Request type IE is set to "initial request", the AMF is pending the receipt of a REGISTRATION REQUEST message indicating "mobility registration updating" in the 5GS registration type IE, and an emergency PDU session exists for the UE (see subclause 5.4.4.3), the AMF shall send back to the UE the 5GSM message which was not forwarded as specified in subclause 5.4.5.3.1 case e).

17)
if the timer T3447 is running and the UE supports service gap control:

i)
the UE is not configured for high priority access in selected PLMN;

ii)
the current NAS signalling connection was not triggered by paging; and

iii)
mobile terminated signalling has not been sent over the current NAS signalling connection,


then the AMF shall send back to the UE the 5GSM message which was not forwarded as specified in subclause 5.4.5.3.1 case e).

…

19)
if the Request type IE is set to "MA PDU request" and the S-NSSAI IE contains an S-NSSAI that is not allowed by the network on neither access, then the AMF shall send to the UE the 5GSM message which was not forwarded as specified in subclause 5.4.5.3.1 case e).
*** End of the text from the TS ***
According to Clause 5.4.5.3.2, it clearly identifies when 5GMM cause value #91 is sent. In all other cases, 5GMM cause value #90 will be sent.

*** Start of the text from the TS ***
In case e) in subclause 5.4.5.3.1, i.e. upon sending a single uplink 5GSM message which was not forwarded due to routing failure, the AMF shall:

a)
include the PDU session ID in the PDU session ID IE;

b)
set the Payload container type IE to "N1 SM information";

c)
set the Payload container IE to the 5GSM message which was not forwarded; and

d)
set the 5GMM cause IE to the 5GMM cause #90 "payload was not forwarded" or 5GMM cause #91 "DNN not supported or not subscribed in the slice". The AMF sets the 5GMM cause IE to the 5GMM cause #91 "DNN not supported or not subscribed in the slice", if the 5GSM message could not be forwarded since SMF selection fails due to:

1)
the DNN is not supported in the slice identified by the S-NSSAI used by the AMF; or

2)
neither the DNN provided by the UE nor the wildcard DNN are in the subscribed DNN list of the UE for the S-NSSAI used by the AMF.

Otherwise, the AMF sets the 5GMM cause IE to the 5GMM cause #90 "payload was not forwarded".
*** End of the text from the TS ***
The 5GMM cause value #90 or #91 is not directly forwarded to the 5GSM sublayer. Instead:
· 5GMM cause value #90 is forwarded to the 5GSM sublayer as “an indication that the 5GSM message was not forwarded due to routing failure”; and

· 5GMM cause value #92 is forwarded to the 5GSM sublayer as “an indication that the 5GSM message was not forwarded due to the DNN is not supported or not subscribed in a slice”

2.2
What does the 5GSM sublayer do with these indications?
Upon receiving these indication mapped from 5GMM cause values #90 and #91, the UE’s retry is managed as follows:
· For 5GMM cause value #91, the UE is prohibited from sending another PDU SESSION ESTABLISHMENT REQUEST message in the PLMN for the same DNN and the same S-NSSAI that were sent by the UE (or for the same DNN and no S-NSSAI if S-NSSAI that was not sent by the UE) until the UE is switched off, the USIM is removed, or 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.

· For 5GMM cause value #90, no retry restriction exists.

*** Start of the text from the TS ***
Upon receiving an indication that the 5GSM message was not forwarded due to the DNN is not supported in a slice along with a PDU SESSION ESTABLISHMENT REQUEST message with the PDU session ID IE set to the PDU session ID of the PDU session, the UE:

a)
shall stop timer T3580;

b)
shall abort the procedure; and

c)
shall not send another PDU SESSION ESTABLISHMENT REQUEST message in the PLMN for the same DNN and the same S-NSSAI that were sent by the UE, or for the same DNN and no S-NSSAI if S-NSSAI that was not sent by the UE, until:

1)
the UE is switched off;

2)
the USIM is removed; or

3)
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.

…

b)
Upon receiving an indication that the 5GSM message was not forwarded due to routing failure along with a PDU SESSION ESTABLISHMENT REQUEST message with the PDU session ID IE set to the same value as the PDU session ID that was sent by the UE, the UE shall stop timer T3580 and shall abort the procedure. If the UE sent the PDU SESSION ESTABLISHMENT REQUEST message in order for the handover of an existing non-emergency PDU session between 3GPP access and non-3GPP access, the UE shall consider that the PDU session is associated with the source access type.

b1)
Upon receiving an indication that the 5GSM message was not forwarded due to service area restrictions along with a PDU SESSION ESTABLISHMENT REQUEST message with the PDU session ID IE set to the same value as the PDU session ID that was sent by the UE, the UE shall abort the procedure.

…

f)
Upon receiving an indication that the 5GSM message was not forwarded due to service area restrictions along with a PDU SESSION MODIFICATION REQUEST message with the PDU session ID IE set to the same value as the PDU session ID that was sent by the UE, the UE shall abort the procedure.

*** End of the text from the TS ***
Observation 1:For 5GMM cause value #90, there exists no mechanism to restrict UE’s aggressive retries with the same type of 5GSM request.
Observation 2: For 5GMM cause value #91 "DNN not supported or not subscribed in the slice", the retry restriction mechanism exists, but it is not as flexible as what the network can do with e.g. 5GSM cause value #70 "missing or unknown DNN in a slice".
3
Conclusion
In Section 2, we made the following observations:
Observation 1:For 5GMM cause value #90, there exists no mechanism to restrict UE’s aggressive retries with the same type of 5GSM request.

Observation 2: For 5GMM cause value #91 "DNN not supported or not subscribed in the slice", the retry restriction mechanism exists, but it is not as flexible as what the network can do with e.g. 5GSM cause value #70 "missing or unknown DNN in a slice".
Based on these observations, we propose to enable restriction mechanism for 5GMM cause value #90 and enhance restriction mechanism for 5GMM cause value #91. Heterogenous retry control depending on which network function (i.e. AMF or SMF) indicates rejection should be avoided.
�Has nothing to do with retry restriction





