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1. Introduction
LS S2-1908657 sent to RAN3 and RAN2 by SA2#134 (see [1]) asks for comments and feedback on the following aspects regarding the upgrade support for multi-QoS profiles: 
-
Store the initial QoS profile in the NG-RAN (which  the CN can modify);

-
Standardized trigger from the CN to the NG-RAN to activate the check of whether the initial QoS profile can be fulfilled again;

-
NG-RAN notifies the CN of the possibility to fulfill the initial QoS profile.

In particular, SA2 is asking for feedback on the feasibility of the above mentioned aspects.
2. Discussion

2.1 Why QoS upgrade is important
Rel-16 V2X use cases include advanced autonomous driving, remote driving, etc. One important aspect introduced in Rel-16 is also the possibility for the 5GS to provide V2X application with alternative QoS. These aspects were mapped on the requirements in clause 5.6 of TS 22.186 [2], in particular:

[R.5.6-011]
The 3GPP system shall be able to support negotiating quality of service alternatives with the V2X application.

[R.5.6-012]
The 3GPP system shall be able to provide V2X applications with updated quality of service from the quality of service alternatives previously negotiated by the V2X application, when the quality of service of the UE’s ongoing connection changes.

The recently approved SA2 CRs (see [3], CR vs. TS 23.501, and [4], CR vs. TS 23.503) allow the system to gently downgrade the QoS level in case of RAN issues due, for example, to bad radio conditions. Upgrading the QoS profile of the QoS Flow after one or more downgrades took place is important because it allows the system to return to the initial QoS profile (indicated by the CN at QoS flow establishment) corresponding to the Requested Service Requirements as soon as the RAN conditions allow to do so. Only by combining QoS downgrade and QoS upgrade the system is capable to gently react to a temporary worsening of the RAN conditions and come back to the original QoS conditions. Without the possibility to upgrade the QoS level, the system would only be able to downgrade the QoS level to a predefined level, without the possibility to return to the initial QoS profile even though this was supported from a RAN perspective. 
After a QoS downgrade has been negotiated and executed, the CN can at any time ask the RAN to come back to the initial QoS profile. However, without a previous notification from the RAN that such return is feasible, the CN attempts may generate repeated QoS flow modification requests which could lead to excessive signalling and/or a failed QoS upgrade.
Consequently, it is paramount for the RAN to able to inform the 5GC of when the radio situation is improving and the initial QoS profile can be supported again.  

2.2 Feasibility for RAN to support the upgrade check

To enable this the NG-RAN needs to understand which of the indicated QoS profiles has to be considered for upgrade. This can be indicated by the 5GC to the RAN implicitly (e.g., by including the initial QoS profile as the first item in the list of alternative QoS profiles [5]), or explicitly (i.e., by adding a new IE named initial QoS profile) as part of the PDU session context.  
Observation 1: Storing the initial QoS profile in RAN is feasible as long as the 5GC indicates it.  

In Rel-15, after a notification that the QoS profile cannot be fulfilled, the NG-RAN is able to check whether the QoS profile can be fulfilled again. In Rel-15, for a given QoS flow there is only one QoS profile. Consequently, for the upgrade case, this QoS profile will coincide with the initial QoS profile. 
Taking into account the recently agreed SA2 CRs [3, 4], in case of upgrade the RAN now would not only need to support the current QoS profile but, in case the RAN conditions improved, it would also check whether the initial QoS profile can be satisfied again. Such behavior would be applied only to a subset of the GBR QoS flows since bad radio conditions and temporary bursts of GBR traffic should not occur too frequently. While such RAN behavior may slightly increase the RAN complexity and processing cost, it does seem feasible.      
Observation 2: It is feasible for RAN, while supporting the current QoS profile, to check whether the initial QoS profile can be supported again. 

As anticipated in clause 2.2., if the upgrade check is successful, the NG-RAN should notify the 5GC on the upgrade possibility. This could be done by extending the current notification mechanism from RAN to 5GC that the QoS of a GBR flow can be fulfilled again.
Observation 3: Notification of the possible upgrade to the initial QoS profile is feasible from RAN3 perspective.    
3. Impacts on RAN specifications
The following list summarizes the RAN impacts.
-
TS 38.300 needs to include these additional descriptions:

-
Indication by the CN and storage in the RAN of the initial QoS profile to be considered for upgrade;

-
Indication by the RAN about when the initial QoS profile can be fulfilled again after one or more QoS downgrades happened.
-
Changes to TS 38.413:
-
Addition to the PDU session resource setup and modify messages to include the alternative QoS profiles;

-
Addition to the PDU session resource modify response and notify messages to allow the RAN to indicate that the initial QoS profile can be fulfilled again after one or more QoS downgrades happened.
-
Addition to the PDU session resources modify response and notify messages to allow RAN to indicate the guaranteed QoS parameters.

Proposal: It is proposed to agree the attached CRs vs. TS 38.300 and TS 38.413 and to reply to SA2 accordingly (see [6, 7, 8]).
4. Conclusion and proposal
This discussion paper showed it is feasible from a RAN perspective to support the return to the initial QoS profile and listed the impacts on RAN specifications.

Observation 1: Storing the initial QoS profile in RAN is feasible as long as the 5GC indicates it.  

Observation 2: It is feasible for RAN, while supporting the current QoS profile, to check whether the initial QoS profile can be supported again. 

Observation 3: Notification of the possible upgrade to the initial QoS profile is feasible from RAN3 perspective.    
Proposal: It is proposed to agree the attached CRs vs. TS 38.300 and TS 38.413 and to reply to SA2 accordingly (see [6, 7, 8]).
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