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1. Introduction

This paper identifies some issues with current 5GS PDU session management retry restriction handling for #50/#51, and proposes way forward to address these issues.
2. Discussion

CR C1-193483 (CR#1249) was agreed in CT1#117 meeting. The CR specified additional SINE handling for the following cause codes:

Cause #50 – PDU session type IPv4 only allowed


This 5GSM cause is used by the network to indicate that only PDU session type IPv4 is allowed for the requested IP connectivity.

Cause #51 – PDU session type IPv6 only allowed


This 5GSM cause is used by the network to indicate that only PDU session type IPv6 is allowed for the requested IP connectivity.
However upon further checking, the handling introduced is not aligned with the exisitng SINE handling for EPC for the similar cause codes:

#50 "PDN type IPv4 only allowed" 
#51 "PDN type IPv6 only allowed"
#57 "PDN type IPv4v6 only allowed" 

#58 "PDN type non IP only allowed", 

For the exisitng SINE handling for EPC, there is a general requirement that if the Back-off timer value IE is not included, the Re-attempt indicator IE is ignored according to 24.301:
If the Back-off timer value IE is not included, then the UE shall ignore the Re-attempt indicator IE provided by the network in the PDU SESSION ESTABLISHMENT REJECT message, if any.

Same requirement is also specified for 5G SINE handling in 24.501:

If the Back-off timer value IE is not included, then the UE shall ignore the Re-attempt indicator IE provided by the network in the PDU SESSION ESTABLISHMENT REJECT message, if any.

Observation 1: For current EPS and 5GS SINE handling, general requirement is that if the Back-off timer value IE is not included, the Re-attempt indicator IE is ignored.
In addition, specifically for cause code #50, #51, #57 and #58, according to 24.30, upon rejection with these cause codes, both the Back-off timer value and the value of the RATC bit in the Re-attempt indicator IE provided by the network shall be ignored, retry towards the same same data network is restricted unless one of the conditions is met:

If the ESM cause value is #50 "PDN type IPv4 only allowed", #51 "PDN type IPv6 only allowed", #57 "PDN type IPv4v6 only allowed" or #58 "PDN type non IP only allowed", the UE shall ignore the Back-off timer value IE provided by the network, if any. The UE shall not automatically send another PDN CONNECTIVITY REQUEST message for the same APN that was sent by the UE using the same PDN type until any of the following conditions is fulfilled:

-
the UE is registered to a new PLMN, and either the network did not include a Re-attempt indicator IE in the PDN CONNECTIVITY REJECT message or the Re-attempt indicator IE included in the message indicated that re-attempt in an equivalent PLMN is allowed;
-
the UE is registered to a new PLMN which was not in the list of equivalent PLMNs at the time when the PDN CONNECTIVITY REJECT message was received;

-
the PDN type which is used to access to the APN is changed;

-
the UE is switched off; or

-
the USIM is removed.
For the ESM cause values #50 "PDN type IPv4 only allowed", #51 "PDN type IPv6 only allowed", #57 "PDN type IPv4v6 only allowed" and #58 "PDN type non IP only allowed", the UE shall ignore the value of the RATC bit in the Re-attempt indicator IE provided by the network, if any.
However for corresponding SINE handling in 5GS, presence of Re-attempt indicator IE in the reject message was used as a condition for the UE to ignore the Back-off time value provided by the network, this is not correct. See snippet of 24.501:
If the 5GSM cause value is #50 "PDU session type IPv4 only allowed" or #51 "PDU session type IPv6 only allowed" and the Re-attempt indicator IE is provided by the network, the UE shall ignore the Back-off timer value IE provided by the network, if any, and shall not subsequently send another PDU SESSION ESTABLISHMENT REQUEST message for the same DNN (or no DNN, if no DNN was indicated by the UE) and the same S-NSSAI associated with (if available in roaming scenarios) a mapped S-NSSAI (or no S-NSSAI, if no S-NSSAI was indicated by the UE) using the same PDU session type until any of the following conditions is fulfilled:

a)
the UE is registered to a new PLMN which was not in the list of equivalent PLMNs at the time when the PDU SESSION ESTABLISHMENT REJECT message was received;
b)
the UE is registered to a new PLMN which was in the list of equivalent PLMNs at the time when the PDU SESSION ESTABLISHMENT REJECT message was received, and the Re-attempt indicator IE included in the message indicated that re-attempt in an equivalent PLMN is allowed;

c)
the PDU session type which is used to access to the DNN (or no DNN, if no DNN was indicated by the UE) and the S-NSSAI (or no S-NSSAI, if no S-NSSAI was indicated by the UE) are changed by the UE which subsequently requests another PDU session type;
d)
the UE is switched off; or

e)
the USIM is removed.
If the 5GSM cause value is #50 "PDU session type IPv4 only allowed" or #51 "PDU session type IPv6 only allowed" and the Re-attempt indicator IE is not provided by the network, the UE shall ignore the Back-off timer value IE provided by the network, if any. The UE shall not subsequently send another PDU SESSION ESTABLISHMENT REQUEST message for the same DNN (or no DNN, if no DNN was indicated by the UE) and the same S-NSSAI associated with (if available in roaming scenarios) a mapped S-NSSAI (or no S-NSSAI, if no S-NSSAI was indicated by the UE) using the same PDU session type until any of the following conditions is fulfilled:

a)
the UE is registered to a new PLMN which was not in the list of equivalent PLMNs at the time when the PDU SESSION ESTABLISHMENT REJECT message was received;

b)
the PDU session type which is used to access to the DNN (or no DNN, if no DNN was indicated by the UE) and the S-NSSAI (or no S-NSSAI, if no S-NSSAI was indicated by the UE) are changed by the UE which subsequently requests another PDU session type;

c)
the UE is switched off; or

d)
the USIM is removed.
For the 5GSM cause values #50 "PDU session type IPv4 only allowed" and #51 "PDU session type IPv6 only allowed", the UE shall ignore the value of the RATC bit in the Re-attempt indicator IE provided by the network, if any.

Observation 2: In 24.501, for cause #50, #51, presence of Re-attempt indicator IE in the reject message was used as a condition for the UE to ignore the Back-off time value provided by the network, this is against general EPS and 5GS SINE handling requirement in Observation 1.
Furthermore, for 4G EPS SINE handling, the UE can retry the same ESM connectity request for the same PDN type if the UE is registered to a new PLMN that is not equivalent PLMN or an equivalent PLMN but restriction level has changed in new PLMN, or Re-attempt indicator IE is not included. However for the 5GS SINE handling, the case where the UE is registered to an equivalent PLMN and Re-attempt indicator IE is not included is missing.
Observation 3: In 24.501, for cause #50, #51, the UE retry condition the case where the UE is registered to an equivalent PLMN and Re-attempt indicator IE is not included is missing.
Proposal 1: It is proposed to fix the issues identified in Observation 2 and 3, and align the 5GS SINE handling for #50 and #51 to the behavior specified for 4G EPS.
Finally for 4G SINE handling, there is an implementation option that for #50, #51, #57, #58, the UE may decide not to automatically send another PDN CONNECTIVITY REQUEST message for the same APN using the same PDN type in an equivalent PLMN if the network does not include a Re-attempt indicator IE:
Furthermore as an implementation option, for the SM cause values #50 "PDN type IPv4 only allowed", #51 "PDN type IPv6 only allowed", #57 "PDN type IPv4v6 only allowed" and #58 "PDN type non IP only allowed", if the network does not include a Re-attempt indicator IE the UE may decide not to automatically send another PDN CONNECTIVITY REQUEST message for the same APN that was sent by the UE using the same PDN type, if the UE is registered to a new PLMN which is in the list of equivalent PLMNs.

Such implementation option is currently missing in 5G.

Observation 4: Implementation option available in 4G EPS to further restrict UE retry for #50, #51, #57, #58 in an equivalent PLMN if the network does not include a Re-attempt indicator IE is missing in 5GS and needs to be added.
Proposal 2: It is proposed to introduce the same implementation option in 5GS to allow the UE to further restrict retry towards equivalent PLMN upon receiving 5GSM rejection cause #50, #51, #57, #58.
3. Conclusion

It is proposed to agree to fix the issues identified and align the 5GS SINE handling for #50, #51, #57 and #58 to the behavior specified for 4GS:

Observation 1: For current EPS and 5GS SINE handling, general requirement is that if the Back-off timer value IE is not included, the Re-attempt indicator IE is ignored.
Observation 2: In 24.501, for cause #50, #51, presence of Re-attempt indicator IE in the reject message was used as a condition for the UE to ignore the Back-off time value provided by the network, this is against general EPS and 5GS SINE handling requirement in Observation 1.
Observation 3: In 24.501, for cause #50, #51, the UE retry condition the case where the UE is registered to an equivalent PLMN and Re-attempt indicator IE is not included is missing.
Observation 4: Implementation option available in 4G EPS to further restrict UE retry for #50, #51, #57, #58 in an equivalent PLMN if the network does not include a Re-attempt indicator IE is missing in 5GS and needs to be added.
Proposal 1: It is proposed to fix the issues identified in Observation 2 and 3, and align the 5GS SINE handling for #50 and #51 to the behavior specified for 4G EPS.
Proposal 2: It is proposed to introduce the same implementation option in 5GS to allow the UE to further restrict retry towards equivalent PLMN upon receiving 5GSM rejection cause #50, #51, #57, #58.
CR implementing the proposals is provided in C1-194510. 






































































