SA WG2 Temporary Document

Page 1

SA WG2 Meeting #130
S2-1900245
January 21 - 25, 2019, Kochi, India


Source:
NEC
Title:
Clarification on Enhancements for QoS Monitoring and Control
Document for:
Approval 
Agenda Item:
6.6
Work Item / Release:
FS_eV2XARC/ Rel16
Abstract of the contribution: This paper proposes to clarify Enhancements for QoS Monitoring and Control in Solution #17.
1
 Discussion
During SA2 meeting #129-bis, S2-1812885 was agreed to update Solution #17 for Key Issue #3: Solution for QoS Support for eV2X over Uu Interface, and ‘QoS requirements that are guaranteed’ (GFBR, PDB and/or PER) were introduced to enhance the Notification Control mechanism. 
[Observation 1] However, even with this enhancement, the core network and AF still don’t have the information on why the QoS target(s) cannot be fulfilled. Without the knowledge on the reason behind triggering the notification control, it would be difficult for the core network and AF to take proper action. 
[Proposal 1] It’s proposed to add the reason why the QoS target(s) cannot be fulfilled in the notification control. RAN lists the reasons (e.g. radio link failure or congestion) that triggers notification contro. Based on this information, the network and AF will have better understanding on the network condition, and therefore can take proper action.
[Observation 2] The definition of ‘QoS requirements that are guaranteed’ needs to be clarified.
[Proposal 2] It’s proposed to use ‘proposed QoS target(s)’ to replace ‘QoS requirements that are guaranteed’. The proposed QoS target(s) information is set by the RAN to offer an acceptable QoS target to the network. For example, the proposed Guaranteed Flow Bit Rate (GFBR) for UL indicates that a maximum rate of the GFBR for UL that RAN can accept for the PDU session. The proposed QoS target(s) information can be used by the network to make a decision on new QoS target(s) for the PDU session. Since the RAN guarantees to accept new QoS target(s) as long as the new QoS target is set less than the one indicated by the proposed QoS target(s), the PDU session modification procedure has a good chance to be successful.
2 Proposal

This contribution proposes to implement the following updates to TR 23.786 v 1.0.0.

* * * Start of 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 Packet Error Rate (PER) defines an upper bound for the rate of PDUs (e.g. IP packets) that have been processed by the sender of a link layer protocol but that are not successfully delivered by the corresponding receiver to the upper layer, i.e. the PER defines an upper bound for a rate of non-congestion related packet losses. For GBR QoS Flows with Delay critical GBR resource type, a packet which is delayed more than PDB is counted as lost, and included in the PER unless the data burst is exceeding the MDBV within the period of PDB or the QoS Flow is exceeding the GFBR.
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 1:
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.


In addition to notify the V2X AF that the QoS targets cannot be fulfilled, the NG-RAN may also include  proposed QoS target(s), and the reason why the QoS target(s) cannot be fulfilled, so that the V2X application can take this information into account. 
NOTE 2:
The format of the 'QoS requirements that are guaranteed' between PCF and AF can be decided in the normative phase.

NOTE 3:
It's assumed that (R)AN does not notify the UE frequently, e.g. every few milliseconds.

NOTE 4:
How the NG-RAN decides that the PDB and/or PER cannot be fulfilled is implementation specific.
NOTE 5:
The details on how the RAN notifies the UE of the QoS unfulfillment or re-fulfillment require coordination with RAN WGs. Whether RAN can provide PDB and/or PER information needs to be coordinated with RAN WG2.

NOTE 6:
Whether the notification enhancement applies to V2X application only and up to the operator policy.

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 and provide ‘proposed QoS target(s)’to 5GC.

-
SMF/PCF shall support sending additional trigger to enable notification at (R)AN and transfer the currently‘proposed QoS target(s)’ .

-
AF shall be able to specify the destination of the notification (UE and/or AF) during the subscription to the PCF notification services and receive the ‘proposed QoS target(s)’ from the PCF.

-
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 Change * * *
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