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1. Introduction

Several inconsistencies observed in analysing the QoS rules for syntactical and semantical errors during a network requested PDU session modification procedure. Intention of this document is to discuss them and make the behaviour consistent. 
2. Discussion
Everthing in this documents that will be in italics is quoted from the existing spec 24.501-f10 
2.1 (6.3.2.4
Network-requested PDU session modification procedure not accepted by the UE )
Issue 1:
a)
Semantic errors in QoS operations:

5)
When the rule operation is "Create new QoS rule", "Modify existing QoS rule and add packet filters" or "Modify existing QoS rule and replace packet filters", and two or more QoS rules associated with this PDU session would have identical precedence values.
  In case 5)  two additional code points are missing which are “Modify existing QoS rule and delete packet filters” and “Modify existing QoS rule without modifying packet filters”. With these code points also it is possible to change the precedence value of the QoS rule. (Unlike in LTE, where the precedence value is associated with packet filter, in 5GS the precedence value is associated with the QoS rules) 

Proposed Solution for Issue 1:

  Add the code points   “Modify existing QoS rule and delete packet filters” and “Modify existing QoS rule without modifying packet filters”.

Issue 2:

In case 5, if the old QoS rule is not the default QoS rule, the UE shall not diagnose an error, shall further process the new request and, if it was processed successfully, shall delete the old QoS rule which has identical precedence value. Furthermore, the UE shall perform a UE requested PDU session modification procedure to delete the QoS rule for which it has deleted.
What if the Old QoS rule is the last QoS rule of a QFI ? In that case, if the UE deletes the Old QoS rule, the QFI may no longer be active. So is it better to reject the PDU SESSION MODIFICATION COMMAND with #83  instead of deactivating the QoS flow ? maybe that QFI is already in use very much and it may not be good to just delete the entire QoS flow for an erroneous NW behaviour.
Proposed Solution for Issue 2:

 If the Old QoS rule in Issue 2 is the last QoS rule associated with a QFI, the UE shall reject the PDU SESSION MODIFICATION COMMAND message with 5GSM cause #83 "semantic error in the QoS operation".
Issue 3:
6)
When the rule operation is "Modify existing QoS rule and delete packet filters", the QoS rule is a QoS rule of a PDU session of IPv4, IPv6, IPv4v6 or Ethernet PDU session type, and the packet filter list in the resultant QoS rule is empty.

In case 6, if the QoS rule is the default QoS rule, the UE shall release the PDU session.
Packet filter set in a default QoS rule which is only for Downlink can be empty ?. if so, this statement is not correct. If the deleted packet filters were for DL direction and the default QoS rule had only packets in the DL direction then it shall not be a semantic error.
Proposed Solution for Issue 3:

It is proposed to clarify that for 6) if the QoS rule is the default QoS rule of a down link only QoS flow, then it shall not be treated as a symatic error and the PDU session shall not the releasd. 
Issue 4:

d)
Syntactical errors in packet filters:

1)
When the rule operation is "Create new QoS rule", "Modify existing QoS rule and add packet filters" or "Modify existing QoS rule and replace packet filters", and two or more packet filters in the resultant QoS rule would have identical packet filter identifiers.


In case 1, if two or more packet filters with identical packet filter identifiers are contained in the PDU SESSION MODIFICATION COMMAND message, the UE shall reject the PDU SESSION MODIFICATION COMMAND with 5GSM cause #45 "syntactical errors in packet filter(s)". Otherwise, the UE shall not diagnose an error, further process the PDU SESSION MODIFICATION COMMAND message and, if it was processed successfully, delete the old packet filters which have the identical packet filter identifiers.

Otherwise the UE shall reject the PDU SESSION MODIFICATION COMMAND message with 5GSM cause #45 "syntactical errors in packet filter(s)".
There are 2 possible issues here in deleting the old packet filter

a) If the old packet filter belongs to the default QoS rule, it shall not be deleted.

b) If the old packet filter is the last packet filter of a QoS rule, then it shall not be deleted. This will be similar to the case where the resultant QoS rule will be without a packet filter.
 In these 2 cases, the UE shall not process the PDU SESSION MODIFICATION COMMAND successfully.

Proposed Solution for Issue 4:
In both cases a and b, the UE shall reject the PDU SESSION MODIFICATION COMMAND message with #45.

Issue 5:

For any of the following operation codes,

-
Modify existing QoS rule and add packet filters

-
Modify existing QoS rule and replace all packet filters

-
Modify existing QoS rule and delete packet filters

-
Modify existing QoS rule without modifying packet filters
-
Delete existing QoS rule
and the QRI mentioned the PDU SESSION MODIFICATION COMMAND cannot be found, the handling is missing in 24.501. 
Proposed solution:-

If the QRI in the PDU SESSION MODIFICATION COMMAND to which the modification is requested cannot be found, the UE shall reject the PDU SESSION MODIFICATION COMMAND message with #84 – syntactical errors.

For the operation code “Delete existing QoS rule” , if the QRI mentioned in PDU SESSION MODIFICATION COMMAND does not exist in the UE context, there is no need to consider it as an error. 

Issue 6:
QRI value collision:
It is requested to create a QoS rule (in PDU SESSION MODIFICATION COMAMND) with a QRI value which is already existing in the UE context.

How to handle this scenario?

Proposed solutions:-
if the QRI belongs to the default QoS flow, PDU session shall be released. If the QRI belongs to a non-default QoS flow, the PDU session modification shall be rejected.
Issue 7:
Packet filter identifier collision, but packet filters are for 2 different directions.

d)
Syntactical errors in packet filters:

1)
When the rule operation is "Create new QoS rule", "Modify existing QoS rule and add packet filters" or "Modify existing QoS rule and replace packet filters", and two or more packet filters in the resultant QoS rule would have identical packet filter identifiers.
In case 1, if two or more packet filters with identical packet filter identifiers are contained in the PDU SESSION MODIFICATION COMMAND message, the UE shall reject the PDU SESSION MODIFICATION COMMAND with 5GSM cause #45 "syntactical errors in packet filter(s)". Otherwise, the UE shall not diagnose an error, further process the PDU SESSION MODIFICATION COMMAND message and, if it was processed successfully, delete the old packet filters which have the identical packet filter identifiers.

  In the above scenario, if the resultant QoS rule have identical packet filter identifiters, but have different direction for packet filters, is it still required to handle as above?

Packet filters for UL and DL are used in completely different contexts and allowing the same packet filter identifier for DL and UL does not seem to create any issue.
Proposed solution:-

If the resultant QoS rule have identical packet filter identifiers and if the packet filter directions are different, they can be treated as 2 separate packet filters. i.e no need to consider as a packet filter identifier collision. Which means packet fitler identifier + PF direction shall be unique in a UE.
