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1   Introduction
RAN3 has received the LS in [3] where SA2 ask RAN3 to comment and feedback on their solution where 5GC signals multiple QoS profiles which has been specified in [4]. 
RAN3 replied in [5] with the following answers: 
1) QoS Upgrading amongst the set of Alternative QoS Profiles is feasible from a RAN3 perspective. 

1bis) Some companies in RAN3 have concern that the SA2 solution for upgrading/downgrading may generate too much interaction with the 5GC.

2) handover aspects may need further consideration. The current concept of the CN being in control of all QoS changes may not currently work well for handover as it is likely to lead to the GBR flow being released by a congested cell. The flow’s RAN-priority would then be dropped from “flow maintenance” to “new flow” (which is likely to lead to a long interruption time in the congested cell).

3) some companies would like to know whether the Alternative QoS Profiles can be applied to GBR flows without notification control.

This paper concentrates on the downgrade/upgrade mechanism of 1/ 1bis/. 

2   Discussion and proposal

The discussion of RAN3#105bis that lead to the conclusion 1/ 1bis/ has been summarized in tdoc [6] and still has an FFS:
In line with SA2 CR

a) 5GC provides Alternative QoS profile(s) to NG-RAN as well as the (R15) Requested QoS profile.

b) NG-RAN node sends a Notification to the 5GC when it cannot fulfil the Requested QoS profile. The Notification indicates which (if any) of the Alternative QoS profiles could be fulfilled. [FFS: whether or not the RAN immediately starts to use this Alternative QoS profile (and informs the 5GC of this) or adopts an unspecified QoS profile (e.g. best effort) while waiting for a PDU Session Modification command from the 5GC]
The FFS above gives two options:
Option1: NG-RAN immediately starts to use the alternative QoS and informs 5GC

Option2: NG-RAN adopts an unspecified QoS profile and waits for the PDU Session Modification Command from 5GC.

As highlighted in RAN3 response the critical point is not the downgrade/upgrade as such but the frequency of such downgrade/upgrade. More precisely, if option 2 is adopted, then every time the RAN switches between QoS profiles received at setup, this leads to interaction with 5GC plus a PDU Session Modification which leads to reconfiguration of the DRBs and RRC reconfiguration towards the UE.

It is obvious that this is a problem for NG-RAN if this happens too frequently. 

The use case that lead the discussions at RAN3#105 in [7] however envisioned frequent changes: 
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Alternative QoS Profile 1 – provides service for mobility at 150 km/h

Alternative QoS Profile 2 – provides service for mobility at 100 km/h

Alternative QoS Profile 3 – provides service for mobility at 60 km/h

3   Way forward

During the discussion it was also emphasized that whenever radio improves it is important to upgrade as fast as possible. This is also a contradiction with the need to interact with 5GC followed by DRB reconfiguration plus RRC reconfiguration. We therefore think that only option 1 makes sense.

Proposal 1: RAN immediately starts to use the alternative QoS and informs the 5GC.

Moreover, in order to cope with the scenario above, frequent bit rate change should be allowed. 
We think that a solution closed to what has been specified in notification control release 15 is adequate because it does not lead to total reconfiguration of DRB, RRC and UE. The upgrade is also facilitated and fast because NG-RAN constantly tries to catch up with QoS profile 1.  The key question is whether to inform the UE? In release 15 the UE is not informed when NG-RAN cannot fulfil the QoS for some time. However, the uplink of the UE is controlled by the reduced scheduling grants will de facto reduce the uplink bit rate. UE is fast ready to catch up as soon as NG-RAN can again increase the uplink grants. As far as the application is concerned it is informed through the notification control sent to 5GC and in the UE the TCP management window will feed back to the application.   

We therefore make the proposal that in order to fulfil the use case in [7] we can just improve release 15 notification control by signalling alternative GBR values within a same QoS profile. Intention is that when NG-RAN received such “alternative GBR values” it uses option 1.

Proposal 2: 5GC signals alternative GBR values within the QoS profile and NG-RAN does not necessarily inform the UE when switching between the requested GBR and alternative GBR values.
Handover case
At handover the source NG-RAN node signals to target NG-RAN node the alternative GBR values. The Target NG-RAN node accepts the handover if it can at least satisfy one of the GBR values. It builds RRC handover command towards the UE setting the parameters according to the desired QoS and at the same time newly indicating to source NG-RAN node in Xn Handover Request Acknowledge which of the alternative GBR values it can currently satisfy. The source NG-RAN node can use the report of multiple prepared candidate target NG-RAN nodes to select the preferred one. 
After handover, at any point in time the target NG-RAN node tries to catch up to higher GBR if not yet achieved and signals this to 5GC as per release 15 notification control mechanism.

Proposal 3: The target NG-RAN node accepts the handover if it can support at least one of the received GBR values and indicate to the source NG-RAN node which one it can currently satisfy. After handover legacy release 15 mechanism kicks in.
Proposal 4: feedback to SA2 the RAN3 proposal to handle handovers.
A proposed LS back is included in [8]. Possible CRs to QoS recovery are presented in [9], [10].
4   Conclusion

This paper has studied solutions for the QoS recovery scenario presented in [7] and proposes that RAN3 addresses this scenario with a simple solution enhanced from release 15 to be specified/used. 

Proposal 1: RAN immediately starts to use the alternative QoS and informs the 5GC.

Proposal 2: 5GC signals alternative GBR values within the QoS profile and NG-RAN does not necessarily inform the UE when switching between the requested QoS profile and alternative QoS profiles.
Proposal 3: The target NG-RAN node accepts the handover if it can support at least one of the received GBR values and indicate to the source NG-RAN node which one it can currently fulfil. After handover legacy release 15 mechanism kicks in.
Proposal 4: feedback to SA2 the RAN3 proposal to handle handovers and agree the LS in [8]. Corresponding CRs to handle QoS recovery are proposed in [9], [10]. 
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