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Abstract: This discussion paper aims at clarifying some details relating to Solution#27 agreed for Key Issue#3 of TR23.786.
1. Introduction
The discussion of Solution#27 from TR 23.786 during SA2#133 left open some aspects to be clarified in order to complete the normative work. In particular, the discussion over the following issues was not finalised:
· #1: Whether the Alternative QoS Profiles are provided in a prioritized order to NG-RAN;

· #2: Whether the Alternative QoS Profiles are provided in a format including all or a subset of the QoS profile parameters;

· #3: How to enable the support of QoS profile upgrade (after a downgrade took place).

2. Discussion
2.1 Issue #1: Priorities of Alternative QoS Profiles
One of the key goal of Solution#27 of TR 23.786 is to enable the AF to indicate the 5GS, besides the requested QoS level, which other QoS levels the eV2X service may still be provided. This has been documented in Solution#27 by stating: “the AF may indicate multiple Alternative Service Requirement(s) in addition to the Requested Service Requirement in the service info”. This additional service info will enable 5GS, in case the Requested Service Requirements cannot be guaranteed, to attempt a fall back to Alternative Service Requirement(s), according to AF priorities. For the reason above, the PCF translates the Alternative Service Requirements into PCC rules including QoS parameters sets. Such PCC rules are sent to the SMF and used by the SMF to derive alternative QoS for the flow. The such QoS parameters sets are provided as elements of the Alternative QoS Profile List. The list is provided to the NG-RAN to be used when the QoS profile corresponding to the Requested Service Requirements cannot be guaranteed. Without indicating a priority for the elements of the Alternative QoS Profile List it would be unclear how the NG-RAN would handle them (i.e., in which order they should be checked) and thus leading to suboptimal behaviours (e.g., the NG-RAN would select an alternative QoS with a higher PDB instead of the one with a lower bitrate although the AF prioritized it other way around). 

Notice that, while providing priorities to the NG-RAN would allow it to consider them when selecting an alternative QoS, an NG-RAN implementation may still ignore them.
Observation 1: to enable the NG-RAN to more appropriately evaluate possibilities of QoS fall back according to the AF service info, it is necessary to reflect the priority indicated by the AF for the Alternative Service Requirement(s) into the Alternative QoS Profile List.
According to the agreed Solution#27, the NG-RAN shall, before sending a notification that the GFBR can no longer be guaranteed towards the SMF, check the Alternative QoS profile(s) and determine if it can guarantee any of the Alternative QoS profile(s). If the NG-RAN can guarantee the QoS parameters of one of them, the NG-RAN shall indicate a reference to the Alternative QoS profile together with the notification to the SMF. The 5GC may then trigger a PDU Session modification, indicating to NG-RAN a new QoS Profile (corresponding to the one which can be guaranteed) and an updated set of Alternative QoS profile(s) (including the one which could not be guaranteed). In this situation, the NG-RAN would lose reference to the QoS Profile guaranteed before the PDU Session Modification, which supposedly corresponded to the Requested Service Requirements, and this would preclude the capability of NG-RAN to notify the possibility to restore the requested QoS if conditions permit.
Observation 2: to enable at NG-RAN the capability to verify if the QoS corresponding the Requested Service Requirements can be restored, an “indexing” mechanism allowing to identify the QoS Profile corresponding to Requested Service Requirements and Alternative QoS Profile(s) corresponding to Alternative Service Requirements is needed.
Proposal 1.1: The profiles in the Alternative QoS Profile List shall be inserted in a prioritized manner.
Proposal 1.2: The PCF indicates as the first element of the Altenative QoS Profile List the QoS Profile corresponding to the Requested Service Requirements 
Proposal 1.3: The PCF indicates in the Alternative QoS Profile List also the Alternative QoS Profile(s) corresponding to Alternative Service Requirements.
2.2 Issue #2: Format of the Alternative QoS Profiles

The definition of Solution#27 in TR 23.786 was triggered by the assumption that some eV2X services can be supported with different level of automations, corresponding to different service requirements, as documented in TS 22.186. Requirements are defined in TS 22.186 in terms of Payload, Tx Rate, Max end to end Latency, Data rate, and Min required communication. The profiles in the Alternative QoS Profile List should include only the parameters that can actually be changed for the QoS Flow, that is UL/DL GFBR, UL/DL MFBR and 5QI.
Proposal 2: the elements of the Alternative QoS Profile List should be defined only by that can actually be changed in the QoS Flow, that is, only GFBR, MFBR and 5QI.
2.3 Issue #3: Enabling the support of QoS profile upgrade
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 QoS profile corresponding to the Requested Service Requirements as soon as the RAN conditions allow to do so. To enable this the NG-RAN needs to understand which of the QoS profiles has to be considered for upgrade
Proposal 3: indicate to RAN which QoS profile has to be considered for upgrade.
3. Conclusion and proposal
The following principles should be followed when introducing Sol. 27 of TR 23.786 into TS 23.287/501/502/503:





Figure 3-1: QoS Profile and Alternative QoS Profile List as indicated by the PCF
1.
Keep the existing QoS profile as it is in Rel. 15. The QoS profile is used to indicate to the RAN the QoS profile that has to be currently used for the QoS flow. 

2.
Introduce an Alternative QoS Profile List in the related PDU session context to be sent to the RAN. 
3.
The Alternative QoS profile List contains at least two elements.

3.1
The first element of the list corresponds to the QoS parameter set derived from the requested service requirements.
3.2
The other elements correspond to the alternative QoS parameter sets derived from the alternative service requirements.
3.3
The elements are ordered in a prioritized way and the first element has the highest priority. 

3.4
Each element of the Alternative QoS profile List is defined with only 5QI, UL/DL GFBR and UL/DL MFBR.
4.
RAN receives the Alternative QoS Profile List from the SMF (e.g., at QoS flow establishment).
5.
If the QoS profile cannot be guaranteed, RAN checks whether an element of the Alternative QoS Profile List can be guaranteed according to the order of the list.
6.
When the QoS profile is changed, the RAN verifies whether the new QoS profile matches with the first element of the Alternative QoS Profile List or not. If they do not match, the RAN activates an additional check on whether the first element in the Alternative QoS Profile List can be guaranteed.
Proposal 4: Agree the (p)CR vs. TS 23.501/502/503/287 in S2-1907423/S2-1907424/S2-1907425/S2-1907426 and send and LS Out S2-1907427 to RAN WGs to notify them. 
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