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1. Introduction
RAN3 #105 agreed to send a reply LS to SA2 in [1] to provide the feedback on upgrade and handover aspects.
Based on the RAN3 feedback, SA2#135 agreed that Alternative QoS Profile(s) shall be provided to NG-RAN together with the QoS profile if available and supported by NG-RAN. NG-RAN shall notify 5GC the fulfilled Alternative QoS profile, if the QoS profile cannot be fulfilled. In case the previous notified fulfilled Alternative QoS Profile changes, NG-RAN shall notify the 5GC (e.g., with a reference to the can be fulfilled Alternative QoS profile or indicate the QoS Profile can be fulfilled again). 

Also, according to the LS response from SA2 [2] it is stated the following:
· NG-RAN is allowed to report QoS levels currently fulfilled by referencing to the target QoS profile and the Alternative QoS profiles (Note that NG-RAN does not change the target QoS profile, i.e. no replacement of the target QoS profile with any Alternative QoS profile).
· NG-RAN will trigger reporting only when crossing threshold according to the received Alternative QoS Profiles. When no Alternative QoS profiles have been signalled, the NG-RAN behaviour is same as release 15 (i.e. only “fulfilled”, “not fulfilled”).
· It is assumed that NG-RAN implementation can keep the frequency of QoS reporting within reasonable time limits.

· It is agreed to define the maximum number of Alternative QoS Profiles, e.g. 4 or 8. However, no consensus can be reached during this meeting on a proper number.

…
SA2 has developed a solution that utilises the Alternative QoS Profiles as well as the target QoS profile for admission control during handover, however, the GBR Flow is still released if the lowest Alternative QoS Profile cannot be fulfilled. Some companies believe that this will result in high signalling loads and poor service levels.
 In this paper we would provide analysis on the impacts for RAN, considering also implementing the handover aspects.
2. Discussion

2.1 Support of Alternative QoS Profiles

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. 
SA2 solutions allow the system to gently downgrade the QoS level in case of RAN issues, for example, due 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.
Considering the specifications are stable in SA2, some points need to be addressed in RAN stage-2 (TS 38.300):

-
NG-RAN node may provide the reference of fulfilled QoS profile to the core network.
-
A new section on alternative QoS profiles for a GBR flow.
 The following impacts on stage-3 (NG interface) will be considered:
· Alternative QoS profiles for GBR flow should be included in the PDU Session Resource Setup, PDU Session Resource Modify, and mobility related messages.

· This list should be provided sequentially, i.e., as the prioritized list, so that the NG-RAN node is allowed to select the most appropriate profile, and can change autonomously.
· The reference to the fulfilled Alternative QoS profile will be notified to the core network whenever there is a change.

In addition, SA2 has developed a solution that utilises the Alternative QoS Profiles as well as the target QoS profile for admission control during handover as specified in TS 23.501 clause 5.7.2.4.2 and TS 23.502 clause 4.9.1.2 and clause 4.9.1.3. 

“During handover, the prioritized list of Alternative QoS Profile(s) (if available) is provided to the Target NG-RAN per QoS Flow in addition to the QoS profile. If the Target NG-RAN is not able to guarantee the GFBR, the PDB and the PER included in the QoS profile and if Alternative QoS Profiles are provided to the Target NG-RAN and the Target NG-RAN supports Alternative QoS Profiles, the Target NG-RAN checks whether the GFBR, the PDB and the PER values that it can fulfil match any of the Alternative QoS Profile(s) taking the priority order into account. If there is a match between one of the Alternative QoS Profiles and the GFBR, the PDB and the PER values that Target NG-RAN can fulfil, the Target NG-RAN shall accept the QoS Flow and indicate the reference to that Alternative QoS Profile to the Source NG-RAN. “
“If a QoS Flow has been accepted by the Target NG-RAN based on an Alternative QoS Profile, the reference to the matching Alternative QoS Profile is provided from the Target NG-RAN to the AMF (which forwards the message to the SMF) during the Xn and N2 based handover procedures as described in TS 23.502 [3].”
Based on that, the following implementation is needed to be captured in RAN specifications. 

Proposal 1: It is proposed to introduce, as an option, the prioritized list of Alternative QoS Flow Level QoS Parameters in the Handover request message over Xn and over NG.
Proposal 2: If a QoS flow is admitted at the Target NG-RAN using Alternative QoS Flow Level QoS Parameters, the Target NG-RAN shall accept the QoS Flow and indicate the Fulfilled QoS Profile Reference to the Source NG-RAN in the Handover request acknowledge message.  
Proposal 3: If a QoS Flow has been accepted by the Target NG-RAN using Alternative QoS Flow Level QoS Parameters, the Target NG-RAN shall provide the Fulfilled QoS Profile Reference to the AMF using Path Switch message in case of Xn based Handover and Handover Notify message in case of NG based handover.
Proposal 4: It is proposed to agree the attached CRs vs. TS 38.300, TS 38.413 and TS 38.423 in [3], [4], [5].
2.2 Further considerations during mobility
As shown in [6], it is to be discussed if the target NG-RAN node at handover is allowed to keep a QoS flow if it cannot satisfy the requested/alternative QoS profiles. It was proposed to extend the range of the Alternative QoS profiles for NG-RAN to indicate the QoS situation to the SMF. However, no consensus was reached.
After further consideration, we are thinking whether it is possible that the Allocation Retention Priority (ARP) can be used to fulfil the requirement or not. For example, if the operator sets the ARP of the lowest priority AQP to a higher priority level (i.e., to a lower value), then the QoS Flow to be handed over into a cell without remaining resources can trigger the admission control to release – or better to downgrade (by changing to one of their AQPs) – any other ongoing QoS Flows to free up resources for the QoS Flow to be handed over. 
The above could be considered as an implementation option. Whether to have any other standardized solution will be pending on the schedule, either in TEI16 or Rel-17 optimization.
Proposal 5: It is proposed to agree that some implementation option will allow the flexibility of target NG-RAN node behaviour during handover.

Furthermore, it has been agreed in the group last meeting that the reference of fulfilled QoS parameters within the HANDOVER REQUEST ACKNOWLEDGE message is enough for N2 handover. However in SA2’s specification 23.502 section 4.9.1.3.3, it shows as step5, the reference is included in the HANDOVER NOTIFY message.
5.
T-RAN to T-AMF: Handover Notify.

Handover is by this message considered as successful in T-RAN.


For each QoS Flow accepted with an Alternative QoS Profile (see TS 23.501 [2]), the Target-RAN shall send to the SMF a reference to the fulfilled Alternative QoS Profile.
We would propose to send an LS to SA2 to update accordingly.

Proposal 6: Send an LS to SA2 to ask to remove the inclusion of reference to the fulfilled Alternative QoS Profile in the HANDOVER NOTIFY message.
4. Conclusion and proposal
This discussion paper showed it is feasible from a RAN perspective to support the alternative QoS profiles as well as how to implement alternative QoS profile(s) during the UE HO on RAN specifications.

Proposal 1: It is proposed to introduce, as an option, the prioritized list of Alternative QoS Flow Level QoS Parameters in the Handover request message over Xn and over NG.
Proposal 2: If a QoS flow is admitted at the Target NG-RAN using Alternative QoS Flow Level QoS Parameters, the Target NG-RAN shall accept the QoS Flow and indicate the Fulfilled QoS Profile Reference to the Source NG-RAN in the Handover request acknowledge message.  
Proposal 3: If a QoS Flow has been accepted by the Target NG-RAN using Alternative QoS Flow Level QoS Parameters, the Target NG-RAN shall provide the Fulfilled QoS Profile Reference to the AMF using Path Switch message in case of Xn based Handover and Handover Notify message in case of NG based handover.
Proposal 4: It is proposed to agree the attached CRs vs. TS 38.300, TS 38.413 and TS 38.423 in [3], [4], [5].
Proposal 5: It is proposed to agree that some implementation option will allow the flexibility of target NG-RAN node behaviour during handover.

Proposal 6: Send an LS to SA2 to ask to remove the inclusion of reference to the fulfilled Alternative QoS Profile in the HANDOVER NOTIFY message.

The draft LS to SA2 is in the Annex.
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1. Overall Description:

RAN3 has discussed the case for N2 handover and concluded that the reference of fulfilled QoS Profile has been notified to the core network by the HANDOVER REQUEST ACKNOWLEDGE message. Therefore the information in the HANDOVER NOTIFY message is redundant and can be removed.
2
Actions
RAN3 respectfully asks SA2 to consider removing the description on the fulfilled QoS Profile from the HANDOVER NOTIFY message in TS 23.502.
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