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1. Abstract
This document discusses the UE behaviors when the number of authorized QoS rules, the number of packet filters or the number of authorized QoS flow descriptions exceeds the maximum number supported by UE in the PDU Session Establishment Accept message. 
In addition, it also discusses the solution of how to avoid the number of authorized QoS rules, the number of packet filters or the number of QoS flow descriptions that exceeds the maximum number supported by UE for the PDU seesion.
2. Discussion
2.1 Analysis 

According to the follwing descriptions of UE behaviours during the Network-requested PDU session modification procedure in subclause 6.3.2.4:

If the PDU SESSION MODIFICATION COMMAND message includes a request to add a new authorized QoS rule, or a request to modify the authorized QoS rules, or both, and the UE decides to reject the request due to e.g. the supported number of authorized QoS rules or number of packet filters associated with a PDU session having reached the maximum number, then the UE shall set the 5GSM cause IE to #26 "insufficient resources".

NOTE 2:
The maximum number of supported authorized QoS rules or packet filters associated with a PDU session is implementation specific.

If the PDU SESSION MODIFICATION COMMAND message includes a request to add a new authorized QoS flow description, or a request to modify the authorized QoS flow descriptions, or both and the UE decides to reject the request due to e.g. the supported number of authorized QoS flow descriptions, then the UE shall set the 5GSM cause IE to #26 "insufficient resources".

NOTE 3:
The maximum number of supported authorized QoS flow descriptions associated with a PDU session is implementation specific.

Three observations are obtained:
Observation1: The maximum number of supported authorized QoS rules, the maximum number of supported packet filters or the maximum number of supported QoS flow descriptions associated with a PDU session is implementation specific.
Observation2: UE rejects the PDU SESSION MODIFICATION COMMAND with the 5GSM cause IE #26 "insufficient resources", if the number of authorized QoS rules, the number of packet filters or the number of authorized QoS flow descriptions with a PDU session have reached the maximum number.
Observation3: The network lacks the information about the maximum number of supported authorized QoS rules and the maximum number of supported authorized QoS flow descriptions of the PDU session.
Based on observation3, since the network lacks the information about maximum number supported by the UE for the PDU session, the SMF cannot ensure that the number of authorized QoS rules and the number of authorized QoS flow descriptions used in the PDU Session do not exceed the maximum number supported by the UE for the PDU session. Similarly, this case may also happen in the PDU session establishment procedure, which means the number of authorized QoS rules or the number of authorized QoS flow descriptions in PDU SESSION ESTABLISHMENT ACCEPT message may also exceed the maximum number supported by UE for the PDU session. Then, how does the UE handle this problem? 
Accroding to the observation 2, UE will reject such configurations with 5GSM cause IE #26 "insufficient resources" in the PDU SESSION MODIFICATION COMMAND REJECT message. This means that the UE cannot do any processes with the authorized QoS rules, packet filters and QoS flow descriptions configured by the network. Such as, UE cannot arbitrarily delete some authorized QoS rules based on the maximum number of supported authorized QoS rules for the PDU session. So, for the case that the number of authorized QoS rules, the number of packet filters or the number of authorized QoS flow descriptions in PDU SESSION ESTABLISHMENT ACCEPT message exceed the maximum number of supported by UE for the PDU session, the UE will also reject such configurations. However, the specification does not support a message for UE to reject the PDU SESSION ESTABLISHMENT ACCEPT message, so it is proposed that once the UE receives the PDU SESSION ESTABLISHMENT ACCEPT message with the number of authorized QoS rules, the number of packet filters or the number of authorized QoS flow descriptions having reached the maximum number of supported by UE for the PDU session, UE shall initiate UE-requested PDU session release procedure, and set the 5GSM cause IE to #26 "insufficient resources" in the PDU SESSION RELEASE REQUEST message.
Proposal1: If the number of authorized QoS rules, the number of packet filters or the number of authorized QoS flow descriptions in the PDU SESSION ESTABLISHMENT ACCEPT message exceeds the maximum number supported by the UE for the PDU session, UE shall initiate the UE-requested PDU session release procedure.
Based on the above analysis, the reason why the number of authorized QoS rules, the number of packet filters or the number of QoS flow descriptions exceed the maximum number for the PDU session is that the network has no information about the maximum number supported by the UE for the PDU session. If network has such information, such as Maximum number of supported packet filters, then as described in clause 6.4.1.3
“…The SMF shall ensure that the number of the packet filters used in the authorized QoS rules of the PDU Session does not exceed the maximum number of packet filters supported by the UE for the PDU session…”
This means that if the network has the information of the maximum number of supported authorized QoS rules and the maximum number of supported QoS flow descriptions associated with a PDU session, the SMF will also ensure that the number of QoS rules and the number of QoS flow descriptions of the PDU Session do not exceed the maximum number supported by the UE for the PDU session. So, refer to the solution of including the Maximum number of supported packet filters IE in the PDU SESSION ESTABLISHMENT REQUEST message, UE can also include the Maximum number of supported authorized QoS rules and Maximum number of supported authorized QoS flow descriptions in the PDU SESSION ESTABLISHMENT REQUEST message.
Proposal2: During UE-requested PDU session establishment procedure, UE provides the maximum number of supported authorized QoS rules and the maximum number of supported authorized QoS flow descriptions for the PDU session via PDU SESSION ESTABLISHMENT REQUEST message.
Refer to the SMF behaviors for the packet filters configuration, similarly if the UE provides the maximum number of supported authorized QoS rules and the Maximum number of supported authorized QoS flow descriptions for the PDU session in the PDU SESSION ESTABLISHMENT REQUEST message, the SMF shall ensure that the number of QoS rules and the number of QoS flow descriptions of the PDU Session do not exceed the maximum number of authorized QoS rules and the maximum number of QoS flow descriptions supported by the UE for the PDU session.
Proposal3: SMF shall ensure that the number of QoS rules and the number of QoS flow descriptions of the PDU Session do not exceed the maximum number supported by the UE for the PDU session based on the Proposal2.
Furthermore, refer to the following handlings about maximum number of packet filters during the UE-requested PDU session modification procedure, similarly, for a PDN connection established when in S1 mode, if the UE is operating in single-registration mode in the network supporting N26 interface and the PDU session type is "IPv4", "IPv6", "IPv4v6" or "Ethernet", UE also needs to indicate the maximum number of supported authorized QoS rules and the maximum number of supported authorized QoS flow descriptions for the PDU session to the network via the PDU SESSION MODIFICATION REQUEST message, after the first inter-system change from S1 mode to N1 mode.
“For a PDN connection established when in S1 mode, after the first inter-system change from S1 mode to N1 mode, if the UE is operating in single-registration mode in the network supporting N26 interface, the PDU session is of "IPv4", "IPv6", "IPv4v6", or "Ethernet" PDU session type, and the UE supports more than 16 packet filters for this PDU session, the UE shall indicate the maximum number of packet filters supported for the PDU session in the Maximum number of supported packet filters IE of the PDU SESSION MODIFICATION REQUEST message.”
Proposal4: During UE-requested PDU session modification procedure, UE indicates the maximum number of supported authorized QoS rules and the maximum number of supported authorized QoS flow descriptions for the PDU session to the network via the PDU SESSION MODIFICATION REQUEST message, after the first inter-system change from S1 mode to N1 mode.
2. Conclusion
Observation1: The maximum number of supported authorized QoS rules, the maximum number of supported packet filters or the maximum number of supported QoS flow descriptions associated with a PDU session is implementation specific.
Observation2: UE rejects the PDU SESSION MODIFICATION COMMAND with the 5GSM cause IE #26 "insufficient resources", if the number of authorized QoS rules, the number of packet filters or the number of authorized QoS flow descriptions with a PDU session having reached the maximum number.
Observation3: The network lacks the information about the maximum number of supported authorized QoS rules, the maximum number of supported packet filters and the maximum number of supported authorized QoS flow descriptions of the PDU session.
Proposal1: If the number of authorized QoS rules, the number of packet filters or the number of authorized QoS flow descriptions in the PDU SESSION ESTABLISHMENT ACCEPT message exceeds the maximum number supported by the UE for the PDU session, UE shall initiate the UE-requested PDU session release procedure.
Proposal2: During UE-requested PDU session establishment procedure, UE provides the maximum number of supported authorized QoS rules and the maximum number of supported authorized QoS flow descriptions for the PDU session via PDU SESSION ESTABLISHMENT REQUEST message.
Proposal3: SMF shall ensure that the number of QoS rules and the number of QoS flow descriptions of the PDU Session do not exceed the maximum number supported by the UE for the PDU session based on the Proposal2.
Proposal4: During UE-requested PDU session modification procedure, UE indicates the maximum number of supported authorized QoS rules and the maximum number of supported authorized QoS flow descriptions for the PDU session to the network via the PDU SESSION MODIFICATION REQUEST message, after the first inter-system change from S1 mode to N1 mode.
