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Abstract of the contribution: This paper proposes a solution to address the KI#2: Fast and efficient network exposure improvements.
Discussion

This solution addresses the KI#2: Fast and efficient network exposure improvements and proposes a solution that reuses mechanism already defined to establish QoS Monitoring as specified in TS 23.501 clause 5.33.3, TS 23.502 clause 4.3.3 and support of network exposure with low latency to local AF as specified in TS 23.548 clause 6.4.2 that may be further enhanced as part FS_UPEAS.

For KI#2 the following issues should be studied:
-
which information and at which level (e.g., per QoS Flow, per cell) needs to be provided to AF via local UPF/NEF?

-
how the above information is obtained?

The proposed solution is based on following principles:
-
the local AF subscribes the low latency exposure of RAN assistance information from the PCF via a local NEF.
-
NG-RAN provides RAN assistance information, that includes cell Id(s) currently serving the UE and about the UE identity as handled by the NG RAN, via GTP-u to UPF.
-
UPF exposes RAN assistance information as defined in TS 23.502 clause 5.2.26 and further enhanced in FS_UPEAS to local NEF/AF.
-
The local AF may use RAN assistance information about the cell(s) currently serving a UE and the UE identity as handled by the NG-RAN to retrieve current and predicted UE and cell radio conditions from RAN. Such information may be used by local AF and applications to trigger video codec rate adaption and prevent user experience degradation.

Proposal

The following solution is proposed to be added to TR 23.700-48.
* * * Start of change (All new) * * * 

6.x
Solution #x: Fast and efficient network exposure improvements 
6.x.1
Introduction

This solution addresses the KI#2: Fast and efficient network exposure improvements. This solution reuses mechanism defined to establish QoS Monitoring as specified in TS 23.501 clause 5.33.3, TS 23.502 clause 4.3.3 and support of network exposure with low latency to local AF as specified in TS 23.548 clause 6.4.2.

 Editor’s Note: In FS_UPEAS further enhancements will be defined for support of network exposure. 
The solution is based on following principles:
· the local AF subscribes the low latency exposure of RAN assistance information from the PCF via a local NEF
· NG-RAN provides RAN assistance information, that includes cell Id(s) currently serving the UE and about the UE identity as handled by the NG RAN, via GTP-u to UPF

· UPF exposes RAN assistance information as defined in TS 23.502 clause 5.2.26 and further enhanced in FS_UPEAS to local NEF/AF

· The local AF may use RAN assistance information about the cell(s) currently serving a UE and the UE identity as handled by the NG-RAN to retrieve current and predicted UE and cell radio conditions from RAN. Such information may be used by local AF and applications, for instance, to trigger video codec rate adaption and prevent user experience degradation.

6.x.2
Functional Description

This solution addresses KI#2 and the following principles are used:
1. The local AF subscribes using Nnef_AFSessionWithQoS / Npcf_PolicyAuthorization_Subscribe service the low latency exposure of RAN assistance information from the PCF via a local NEF as defined in TS 23.548 clause 6.4.2.1. The local AF may also subscribe direct event notification from the UPF to the local AF as defined in TS 23.548 clause 6.4.2.1.
2.
PCF sends this subscription to SMF as defined in TS 23.548 clause 6.4.2.1, together with RAN assistance information (indication). 

3.
The SMF configures NG RAN via AMF and the UPF over N4 for the UPF with RAN assistance (indication) to notify AF with RAN assistance information. 
4. 
NG-RAN node sends the RAN assistance information in NG RAN UL (Uplink) over GTP-u to UPF. RAN assistance information may be sent, e.g., using UL PDU Session Information as defined in TS 38.415 for QoS Monitoring information. RAN assistance information may contain cell Id(s) currently serving a UE and UE identity as handled by the NG RAN. RAN assistance information may contain also other RAN information e.g. information related to network congestion status, relevant for AF.
   Note: AF may use e.g. Cell ID to obtain additional information e.g. using APIs defined by ETSI MEC, etc. but these are outside the scope of this solution
5.
This SMF configuration including RAN assistance (indication) is transferred to the new/target NG RAN node when the UE has been handed over to a the new/target NG RAN node.
6.
If the serving cell Id(s) and/or the UE identity as handled by the NG RAN has changed (and upon receiving the SMF request), the NG RAN provides the latest/new serving cell Id(s) and/or the UE identity as handled by the NG RAN.
7.
The UPF exposes RAN assistance information to local NEF/AF as defined in TS 23.502 clause 5.2.26 and further enhanced in FS_UPEAS.

6.x.3
Procedures
This procedure is based on TS 23.548 clause 6.4.2.1 for Network Exposure to Edge Application Server and further enhanced in FS_UPEAS as follows:
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Figure 6.x.3.1-1: Reporting RAN assistance information by the NG RAN to local AF.
0.
The UE establishes a PDU Session as defined in clause 4.3.2.2.1 of TS 23.502 [3] A L-PSA UPF is assigned for this PDU Session.

1.
The AF initiates setting up an AF session with required QoS procedure as defined in clause 4.15.6.6 of TS 23.502.


In the request, the AF may subscribe to direct notification of RAN assistance information for the service data flow to PCF possibly via Local NEF or NEF.


The AF may also first initiate an AF Session with PCF and later subscribe to direct notification of RAN assistance information to PCF by invoking Npcf_PolicyAuthorization_Subscribe service operation.

The local AF or NEF may discover a local NEF as specified in TS 23.548 clause 6.4.2.1 step 1.
2.
The PCF makes the policy decision and initiates the PDU Session modification procedure as defined in clause 4.3.3.2 of TS 23.502 [3], steps 1b, 3b, 4-8b.


If the direct notification of RAN assistance information is subscribed, the PCF includes the indication of direct event notification (including target local NEF or local AF address) for the service data flow within the PCC rule.


If the SMF receives (2a) the indication of direct event notification form the PCF and the SMF determines that the L-PSA UPF supports such reporting, the SMF sends (2b) RAN assistance information indication and associate the indication with the target local NEF or local AF address to the L-PSA UPF via N4 rules. 

The SMF sends (2c) via N2 to NG-RAN within a PDU Session resource Create/Modify (defined in TS 38.413) a request to send to the UPF RAN assistance information that contains the cell(s) currently serving a PDU Session and the UE identity as handled by the NG-RAN.
3.
The L-PSA UPF obtains RAN assistance information sent in GTP-u by NG-RAN. RAN assistance information may contain the cell Id(s) currently serving a PDU Session and the UE identity as handled by the NG RAN.
If the serving cell Id(s) and/or the UE identity as handled by the NG RAN has changed (or the RAN has just received the subscription from the SMF, e.g., after the UE has become CM-CONNECTED), the NG-RAN encapsulates the serving cell Id(s) and/or the UE identity as handled by the NG RAN in the GTP-U header of the UL (Uplink) packet sent to UPF.
If the SMF had beforehand requested that the NG RAN sends an indication and the PDU Session resources have been released in the NG RAN, the NG RAN needs to send to the UPF an indication that the cell(s) currently serving the PDU Session and /or the UE identity as handled by the NG RAN are no more valid.

If there is no UL traffic the NG RAN may send a GTP-u packet with no user plane traffic (dummy UL packet)

The NG RAN may send updated serving cell Id(s) and/or UE identity as handled by the NG RAN in multiple UL packet sent over 5GS N3 interface (in order to not lose the information if some UL traffic was discarded between the NG RAN and the UPF responsible of the reporting to the EC AF.
4.
The L-PSA UPF sends the notification related RAN assistance information over Nupf_EventExposure_Notify service operation as specified in TS 23.548 clause 6.4.2.1 step 4 (a, b). 

5-8. may follow as specified in TS 23.548 clause 6.4.2.1.

6.x.4
Impacts on services, entities and interfaces

Editor's note:
This clause lists impacts to services, entities, and interfaces.
RAN assistance information impacts the same entities and interfaces as QoS monitoring defined in Release 16.

NG-RAN and UPF should support RAN assistance information in GTP-u packets.

UPF should support RAN assistance information in Nupf_Event_Exposure_Notify.

NEF, PCF, SMF should support indication of RAN assistance information in Nnef_AFSessionWithQoS / Npcf_PolicyAuthorization_Subscribe. SMF and UPF N4 should support indication of RAN assistance information.
* * * End of changes * * * 
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