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Abstract of the contribution: This contribution proposes to resolve ENs in Solution#17.
1. Introduction
This is an update to S2-187790.
Currently Notification Control is triggered when enabled for a GBR QoS Flow and the GFBR can’t be maintained as specified in TS 23.501, and Solution #17 (Solution for QoS Support for eV2X over Uu Interface) has several ENs and below are two of them:
Editor's Note: It's FFS the handling of non-GBR QoS Flow.
Editor's Note: Whether and how the Notification Control mechanism should be applied to the other QoS parameters (such as PDB) is FFS.
Editor's note: Whether the current Notification Control mechanism can meet the timing requirement for the V2X application and how to improve it if needed is FFS.

Editor 's Note: How the AF can detect and make use of the fact that the currently available bitrate is larger than GFBR is FFS.
For the first EN, 
Currently all the non-GBR Flows for the same PDU session share the same AMBR which can be very high. If PDB is to be fulfilled for the shared AMBR, it would imply that a non-GBR flow may take unreasonably large amount of resources and starve resource for the other flows, therefore it is considered unrealistic to apply Notification Control for non-GBR flows, unless a bit rate parameter is also introduced for non-GBR Flow which means a major change to the QoS model.

Besides, per TS 23.501, non-GBR QoS Flows should be prepared to experience congestion-related packet drops and delays (see below). If such situation is not acceptable for an V2X application, then GBR QoS Flow is expected to be requested for such an V2X application.
= = = Excerpt from TS 23.501 v15.20, start= = =

5.7.3.4            Packet Delay Budget
The Packet Delay Budget (PDB) defines an upper bound for the time that a packet may be delayed between the UE and the UPF that terminates the N6 interface. For a certain 5QI the value of the PDB is the same in UL and DL. In the case of 3GPP access, the PDB is used to support the configuration of scheduling and link layer functions (e.g. the setting of scheduling priority weights and HARQ target operating points). For GBR QoS Flows using the Delay-critical resource type, a packet delayed more than PDB is counted as lost if the transmitted data burst is less than MDBV within the period of PDB and the QoS Flow is not exceeding the GFBR. For GBR QoS Flows with GBR resource type, the PDB shall be interpreted as a maximum delay with a confidence level of 98 percent if the QoS flow is not exceeding the GFBR.
Non-GBR QoS Flows should be prepared to experience congestion-related packet drops and delays. In uncongested scenarios, 98 percent of the packets should not experience a delay exceeding the 5QI's PDB.
= = = Excerpt from TS 23.501 v15.20, end = = =

[Proposal-1] It’s proposed to remove “Editor's Note: It's FFS the handling of non-GBR QoS Flow”, and add a note with some explanation.
For the second EN above, 

For V2X applications/services relying on timely delivery of command messages e.g. in the fully automated driving, the fulfillement of PDB and PER is also essential and the knowledge that it can’t be fulfilled is required to avoid severe consequence. 
[Proposal-2] It’s proposed to apply the Notification Control mechanism also to PDB and PER.
For the third EN above,

Notification from RAN to V2X AF via 5GC contains several hops (RAN-SMF, SMF-PCF, PCF-V2X AF (or PCF-NEF, and NEF-V2X AF). The delay from RAN sending notification till the V2X AF receiving the notification depends on the message transmission over TCP as well as the NF handling the message. In normal situation, such notification may be timely enough, however there are situations that the message may be retransmitted or even get lost.
For some V2X application/services, a timely and reliable notification is critical so that the V2X Application can take action, e.g. in automated driving, if the QoS cannot be fulfilled, the V2X appplication on the vehicle can reduce the speed.
[Proposal-3] It’s proposed that the RAN notify directly to the UE that QoS targets cannot be fufilled/or fullfilled again, so that the V2X application on the device can take corresponding action, e.g. reduce the car speed in remote driving. Whether the notification from RAN to UE is necessary can be enabled by the application by the V2X Application Function.
For the fourth EN above,
For V2X application/service that requires GBR QoS Flow and MFBR>GFBR is provided by the core network to the RAN and the UE, the adaptation between MFBR and GFBR could be done as for VoLTE.
[Proposal-4] It’s proposed that the RAN indicated the bit rate (within the range of GFBR and MFBR) that could be used to the UE.
2. Proposal
It is proposed to add the following solution to TR 23.786. 
FIRST CHANGE
6.17
Solution #17: Solution for QoS Support for eV2X over Uu Interface
6.17.1
Functional Description

This solution addresses Key Issue #3 (QoS Support for eV2X over Uu interface) and it reuses the 5GS QoS model specified in TS 23.501 [7] and TS 23.503 [10] with necessary enhancement as follows.
1.
An eV2X Application Function (AF), possibly from 3rd party, influences the QoS of the eV2X service, by providing service info to the PCF (via NEF if 3rd party AF) as specified in TS 23.503 [10] (and TS 23.203 [12]).
The V2X Application Function may require that the AN notify the UE of the QoS target unfulfilment/re-fulfillment,. 

2.
PCF authorize the service info from the AF, translates it into PCC rule with QoS parameters such as 5QI, ARP, GBR/MBR, and optionally PL and notification control and then sends the PCC rule to the SMF.
The PCF passes the AN-to-UE notification control if requested by the V2X AF.
3.
The SMF performs QoS Flow binding and creates a new QoS Flow if no existing QoS Flow can fulfil the service requirement. The SMF also derives the QoS rules and QoS Flow level parameters to the UE, as well as QoS profile to the AN.

The SMF may also indicate that AN need to notify the UE based on the information in PCC rule.  
4.
The AN receives a QoS flow establishment request which contains the QoS profile. Per TS 23.501 [7], in the QoS profile,
The GFBR is recommended as the lowest acceptable service bitrate where the service will survive, and MFBR>GFBR can be provided to the RAN. The bit rates above the GFBR value and up to the MFBR value may be provided with relative priority determined by the Priority level of the QoS Flows. 
The PDB for GBR QoS Flows with GBR resource type shall be interpreted as a maximum delay with a confidence level of 98 percent if the QoS flow is not exceeding the GFBR. The PDB for delay critical GBR resource type may be exceeded for at most PER packets, that is, a packet delayed more than PDB is counted as lost if the transmitted data burst is less than MDBV within the period of PDB and the QoS Flow is not exceeding the GFBR.
The PER defines an upper bound for a rate of non-congestion related packet losses.
Editor’s Note: How to determine the unfulfillment of PDB and PER is FFS, e.g. for PDB, whether PDB is considered unfulfilled when the delay of one packet exceed the budget, or when packet delay exceed the budged for packets sent over a period of time.
5.
If the (R)AN cannot fulfil the GFBR requirement, and/or the PDB requirement and/or the PER requirement, it notifies the 5GC what QoS characteristics cannot be fulfilled using the procedure as specified in clause 5.7.2.4 of TS 23.501 [7] and then to the AF if notification is required so that the AF can take proper action.
When radio condition changes, and  the requirement of GFBR, PDB and PER can be fulfilled again, the NG-RAN notifies the 5GC using the procedure as specified in clause 5.7.2.4 of TS 23.501 [7] and then to the V2X application. The V2X Application then takes proper action based on information provided by the 3GPP system and maybe other sources.

NOTE 2: A non-GBR Flow may use the bit rate up to the value of the session AMBR which can be very high, and consequently the non-GBR QoS Flow may take unreasonably large amount of resources and starve resource for other flows, therefore it’s considered unrealistic to apply Notification Control for the non-GBR QoS Flow unless a bit rate parameter is also introduced for non-GBR Flow which means a major change to the QoS model.


In addition, (R)AN may also notify to the UE of the QoS target fulfilment/unfulfillment based on request from 5GC. 
NOTE 3: It’s assumed that (R)AN does not notify the UE frequently, e.g. every few milliseconds.


Editor 's Note: The details on how the RAN notifies the UE of the QoS unfulfillment or re-fulfillment require coordination with RAN WGs.
6.17.2
Procedures

Existing procedures can be reused with the following enhancement:

(1) that the RAN can also notify the unfulfillment/re-fulfilment of the QoS characteristics PDB and PER to the 5GC, and then to the Application Function.
(2) AF may request via 5GC that RAN notifies the UE of the unfulfillment/re-fulfilment of the QoS characteristics and proposes the bit rate between GFBR and MFBR to be used.
6.17.3
Impact on existing entities and interfaces
The following entities are impacted to support Notification Control of PDB and PER.
RAN should be able to notify the UE
SMF/PCF shall support sending additional trigger to enable notification at (R)AN
PCF
AF shall be able to specify the destination of the notification (UE and/or AF) during the subscription to the PCF notification services.
UE
Receiving notification from the RAN

6.17.4
Topics for further study

6.17.5
Conclusions

Editor's Note: Conclusions are FFS.

END OF CHANGES
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