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1. Introduction
The NAS protocol enables the network to provide the UE with signalled QoS rules associated with a PDU session.
The network can request the creation of up to 256 signalled QoS rules per PDU session.
2. Reason for Change
The NAS protocol enables the network to add new QoS rules to a PDU session context using the network-requested PDU session modification procedure. There is no limitation for the number of QoS rules per PDU session, except for the definition of QoS rules IE itself which uses 1 octet to for the QoS rule identifier and thus allows up to 256 QoS rules per PDU session.

Moreover, each QoS rule can include up to 16 packet filters. This means that from protocol point of view, the maximum size of packet filter information to be stored by the UE according to TS 24.501 could be up to a factor of 256 times the maximum size of the information according to TS 24.008/24.301.

(Note: for TS 24.501 the maximum number of packet filters to be stored is:



(max # of PDU sessions) X (max # of QoS rules) X (max # of packet filters) = n1 x 256 x 16,

whereas for TS 24.008/24.301 it is:



(max # of PDP/EPS bearer contexts) X (max # of packet filters) = n2 x 16,

where currently n1 = 11 and n2 = 8. Both n1 and n2 are under discussion in Rel-15.

This means e.g. that whereas in TS 24.301, Rel-14, a memory of ≈ 8 kByte is sufficient to store all packet filters in a worst case scenario, in TS 24.501, assuming n1 = 15, a memory of ≈ 4 MByte would be required for the worst case.)

In practice there is no real use case for which the UE needs to support the maximum number of QoS rules for a PDU session, let alone – simultaneously – the maximum number of PDU sessions with maximum number of QoS rules per PDU session (and max. number of packet filters per QoS rule). For the near future, probably the 8 kByte memory currently sufficient for EPS will also be sufficient for 5GS; therefore, reserving a memory of 4 MByte for packet filter information would be a waste of modem memory to support the storing of this maximum number of QoS rules per PDU session.

So for practical reasons, it is better to enable UEs to support a limited number of signalled QoS rules. The exact number should be left UE implementation specific.

We would also like to highlight a similar case, the "maximum number of EPS bearer contexts", where it took some time, until Rel-11, that CT1 finally acknowledged that "not all modems are created equal (and support the same maximum number of 8 simultaneously active EPS bearer contexts)" – and introduced a specific ESM cause for this purpose.

Therefore we propose the following:

When the network requests to add a new QoS rule during a network-requested PDU session modification procedure, if the UE has reached the maximum number of supported QoS rules, then the UE shall be able to reject the network request indicating that the maximum number of QoS rules has been reached.

We intend to re-use cause #26 "insufficient resources" for this purpose.
3. Conclusions

It has advantages to allow UE limit the number of supported QoS Rules.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.501, v0.3.1
* * * First Change * * * *

6.3.2.4
Network-requested PDU session modification procedure not accepted by the UE

Upon receipt of a PDU SESSION MODIFICATION COMMAND message and a PDU session ID, using the NAS transport procedure as specified in subclause 5.4.5, if the UE rejects the PDU SESSION MODIFICATION COMMAND message, the UE considers the PDU session as not modified and the UE shall create a PDU SESSION MODIFICATION COMMAND REJECT message.

If the PDU SESSION MODIFICATION COMMAND message contains the PTI value allocated in the UE-requested PDU session modification procedure, the UE shall release the PTI indicated by the PTI IE and shall stop the timer T3581.
The UE shall set the 5GSM cause IE of the PDU SESSION MODIFICATION COMMAND REJECT message to indicate the reason for rejecting the PDU session modification.

If the selected SSC mode of the PDU session is "SSC mode 3" and the PDU SESSION MODIFICATION COMMAND message includes 5GSM cause #39 "reactivation requested", while the UE does not have sufficient resources for initiating the PDU session establishment procedure as specified in subclause 6.4.1 then the UE shall set the 5GSM cause IE to #26 "insufficient resources".
If the PDU SESSION MODIFICATION COMMAND message includes a request to add a new QoS rule, and the UE has reached the maximum number of supported signalled QoS rules associated with a PDU session, then the UE shall set the 5GSM cause IE to #26 "insufficient resources".
NOTE 1:
The maximum number of supported signalled QoS rules associated with a PDU session is implementation specific.
The 5GSM cause IE typically indicates one of the following 5GSM cause values:

#26: "insufficient resources".

Editor's note:
Other 5GSM causes are FFS.
The UE shall transport the PDU SESSION MODIFICATION COMMAND REJECT message and the PDU session ID, using the NAS transport procedure as specified in subclause 5.4.5.
Upon receipt of a PDU SESSION MODIFICATION COMMAND REJECT message, the SMF shall stop timer T3591 and shall consider the PDU session as not modified.
* * * End of Changes * * * *

