
3GPP TSG SA2 #134
S2-1907749
June 24 - 28, 2019, Sapporo, Japan

Source: 
Vodafone
Title: 
Key issue #7, Automatic GBR Service Recovery: Synergies of combined solutions #16 and #21 with V2X Uu QoS solution #27
Agenda item: 
URLLC- exception / 6.20.1                 
Document for: 
Approval
1. 
Background
Work on the URLLC Key Issue #7 “Automatic GBR service recovery after handover” in TR 23.725 has progressed in parallel to work on Uu QoS for V2X in TR 23.786. The V2X work has resulted in agreement on solution #27 in TR 23.786 and CR 1440r2 to TS 23.501 in S2-1906789 that appears to be converging towards agreement.

The V2X work has focussed on Uu QoS within one cell but does not seem to have addressed handover aspects.

The proposed solutions for URLLC KI#7 have expanded slightly from handover to also include admission control.

2
Synergies between V2X Uu QoS solution and Vodafone’s proposal to combine URLLC solutions #16 and #21 
a) Both approaches store the desired QoS in the RAN for the duration of the RRC connection on that RAN node.
b) At flow establishment, V2X CR 1440r2 gets the Core Network to send the (desired) QoS profile plus one or more Alternative QoS Profiles to the RAN. KI 7 solution #21 sends the (desried) QoS plus an explicit indication that the core network should be informed if the GBR QoS cannot be admitted.

· By (stage 3) encoding the solution #21 “explicit notification” as an “alternative QoS profile” with e.g. a best effort 5QI of 8 or 9, the solution #21 can reuse the V2X Uu QoS solution for admission control and, notifying the CN when the GBR QoS cannot be maintained.

c)  After swapping to an Alternative QoS Profile, CR 1440r2 gets the RAN to indicate the new QoS profile in the Notification message sent to the core network. 

·  this extra information in the Notification message helps the CN to know whether the RAN supports the R16 behaviour. 
d) V2X CR 1440r2 and TR 23.786 are not crystal clear about the signalling process when the RAN determines that the desired QoS can be restored. 

E.g. does “the RAN restore the QoS and notify the CN”, or, does “the RAN notify the CN that the desired QoS is available again and wait for the CN to send modification commands to the RAN”?

The author of this document expects that the former behaviour is preferable, especially when handover situations are taken into account.

3
Adaptation of URLLC solutions #16 and #21 to support V2X Uu QoS at handover

With solution #16, at handover the source RAN node sends a indication to the target RAN node that the target RAN node should perform admission control for the GFBR flow as ‘best effort’ if  the Desired QoS profile cannot be met. This can be imagined to be the same as the Source RAN node sending an “Alternative QoS Profile” with a 5QI set to 8 or 9.
For handover of V2X Uu QoS, it can be expected that the Source RAN should indicate the Desired QoS Profile, all the Alternative QoS Profile(s), and (potentially) an indication of the QoS profile that is in use, to the Target RAN node. The Target RAN node then tries to admit the Desired QoS and then the Alternative QoS Profiles. In line with existing TS 23.501 and the LS from RAN 3 in R3-186249=S2-1811675, the target RAN node then informs the source RAN node about which QoS level can be permanently admitted.
If the target RAN Node cannot support the desired QoS, the Source RAN Node can then attempt handovers to other candidate target cells (or handover other UEs to reduce load on the source RAN node). This behaviour is implementation specific, but is supported by the 3GPP standardised “Handover cancellation” procedures. 

Note:
Having multiple good target cells is especially feasible when an operator is using multiple frequency bands. 
When the UE is handed over to a target RAN node, the target RAN node indicates to the core network which QoS level has been admitted, and if this is not the Desired QoS, the new RAN node attempts to restore the desired QoS.

· At handover, it seems natural to try and get the target RAN node to admit the Desired QoS profile, rather than getting the target RAN node to admit the current Alternative Qos Profile and, after Handover Completion, initiate some dialogue with the CN. This leads to the author’s preference in section 2d above.

4
Proposed Way Forward.

It is proposed to:

1)  document this synergetic solution as a new proposed solution in URLLC TR 23.725, and to conclude positively on it. See S2-1907756 and S2-1907768.
2) Update CR 1440r2 to TS 23.501 to make it clear that an Alternative QoS Profile can be a non-GBR profile (e.g. with QFI 8 or 9). See S2-1907770.
3) Update CR 1440r2 to TS 23.501 to indicate how the RAN restores the QoS and to outline the handover process at a high level. See S2-1907770.
4) Liaise to RAN WG 3 to inform them of our need to support V2X Uu QoS and ‘auto restore GBR’ QoS in Xn and N2 handover scenarios.

5)  Undertake further study on how to support a mix of supporting and non-supporting RAN nodes (e.g. whether extra parameters need to be inserted by the core network in the Path Switch Acknowledgement message)

Annex: Extract from TS 23.501 v16.1.0 (June)

5.7.2.4
Notification control

The QoS Parameter Notification control indicates whether notifications are requested from the NG-RAN when the GFBR can no longer (or can again) be guaranteed for a QoS Flow during the lifetime of the QoS Flow. Notification control may be used for a GBR QoS Flow if the application traffic is able to adapt to the change in the QoS (e.g. if the AF is capable to trigger rate adaptation).

The SMF shall only enable Notification control when the QoS Notification Control parameter is set in the PCC rule (received from the PCF) that is bound to the QoS Flow. The Notification control parameter is signalled to the NG-RAN as part of the QoS profile.

If, for a given GBR QoS Flow, Notification control is enabled and the NG-RAN determines that the GFBR can no longer be guaranteed, NG-RAN shall send a notification towards SMF and keep the QoS Flow (i.e. while the NG-RAN is not delivering the requested GFBR for this QoS Flow), unless specific conditions at the NG-RAN require the release of the NG-RAN resources for this GBR QoS Flow, e.g. due to Radio link failure or RAN internal congestion. The NG-RAN should try to guarantee the GFBR again.

NOTE 1:
NG-RAN can decide that the GFBR can no longer be guaranteed based on, e.g. measurements like queuing delay or system load.

Upon receiving a notification from the NG-RAN that the GFBR can no longer be guaranteed, the SMF may forward the notification to the PCF, see TS 23.503 [45]. 5GC may initiate N2 signalling to modify or remove the QoS Flow.

When the NG-RAN determines that the GFBR can be guaranteed again for a QoS Flow (for which a notification that the GFBR can no longer be guaranteed has been sent), the NG-RAN shall send a notification, informing the SMF that the GFBR can be guaranteed again and the SMF may forward the notification to the PCF, see TS 23.503 [45]. The NG-RAN shall send a subsequent notification that the GFBR can no longer be guaranteed whenever necessary.

NOTE 2:
It is assumed that NG-RAN implementation will apply some hysteresis before determining that the GFBR can be guaranteed again and therefore a frequent signalling of GFBR can be guaranteed again followed by GFBR can no longer be guaranteed is not expected.

NOTE 3:
If the QoS Flow is modified, the NG-RAN restarts the check whether the GFBR can no longer be guaranteed according to the updated QoS profile. If the Notification control parameter is not included in the updated QoS profile, the Notification control is disabled.

During a handover, the Source NG-RAN does not inform the Target NG-RAN about whether the Source NG-RAN has sent a notification that the GFBR for a QoS Flow can no longer be guaranteed. The Target NG-RAN performs admission control rejecting any QoS Flows for which resources cannot be permanently allocated. The accepted QoS Flows are included in the N2 Path Switch Request or N2 Handover Request Acknowledge message from the NG-RAN to the AMF. The SMF shall interpret the fact that a QoS Flow is listed as transferred QoS Flow in the Nsmf_PDUSession_UpdateSMContext Request received from the AMF as a notification that GFBR can be guaranteed again for this QoS Flow. After the handover is successfully completed, the Target NG-RAN shall send a subsequent notification that the GFBR can no longer be guaranteed for such a QoS Flow whenever necessary. If the SMF has previously notified the PCF that the GFBR can no longer be guaranteed and the SMF does not receive an explicit notification that the GFBR can no longer be guaranteed for that QoS Flow from the Target NG-RAN within a configured time, the SMF shall notify the PCF that the GFBR can be guaranteed again.

********* end ************


