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Abstract of the contribution: This contribution proposes update to solution 6, 24, 25 to address ENs about QoS control on Remote UE.
Introduction
Several ENs in different L3 UE-to-Network Relay solutions point to the same question: how to perform QoS control for a specific Remote UE, when the Remote UE access via a L3 UE-to-Network Relay.
Sol#6:
Editor's note:
How to perform the rate limitation for remote UE is FFS.

Sol#24:

Editor's note:
How to determine QoS parameters for PDU Session is FFS, such as which UE's subscription is used.

Sol#25:

Editor's note:
How to determine PC5 QoS parameters and QoS parameters for PDU Session is FFS, such as which UE's subscription is used.

Basically, as the PDU Session belongs to UE-to-Network Relay, the UE-to-Network Relay’s subscription is considered for QoS decision. 

However, as proposed in Sol#40, 46, 47, L3 UE-to-Network Relay may provide Remote UE’s SUCI to the CN, so it’s also possible for UE-to-Network Relay’s CN to retrieve Remote UE’s subscription. If it’s applicable, PCF can consider both UE-to-Network Relay’s subscription and Remote UE’s subscription to decide the QoS parameters. E.g. decides the session-AMBR of a PDU session with considering of both UE-to-Network Relay’s subscribed session-AMBR and Remote UE’s subscribed session-AMBR.
UE-to-Network Relay’s UPF and AN don’t need to distinguish and perform the rate limitation, e.g. session-AMBR and UE-AMBR, for the traffic of a specific Remote UE. The UE-to-Network Relay can distinguish and perform the rate limitation for the traffic of a specific Remote UE with the configuration from PCF.
In this paper we propose to update sol#6, 24, 25 to remove the related ENs. 

Proposal

It is proposed to include the following changes in TR 23.752.
* * * 1st change * * * 

6.6
Solution #6: Layer-3 UE-to-Network Relay
6.6.1
Description

This is a solution for key issue #3, UE-to-Network Relay.

The ProSe 5G UE-to-Network Relay entity provides the functionality to support connectivity to the network for Remote UEs (see figure 6.6.1-1). It can be used for both public safety services and commercial services (e.g. interactive service).

A UE is considered to be a Remote UE for a certain ProSe UE-to-Network relay if it has successfully established a PC5 link to this ProSe 5G UE-to-Network Relay. A Remote UE can be located within NG-RAN coverage or outside of NG-RAN coverage.
Remote UE may perform communication path selection between direct Uu path and indirect Uu path based on the link quality and the configured threshold (pre-configured or provided by NG-RAN). For example, if Uu link quality exceeds configured threshold, the direct Uu path is selected. Otherwise, the indirect Uu path is selected by performing the UE-to-Network Relay discovery and selection.
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Figure 6.6.1-1: Architecture model using a ProSe 5G UE-to-Network Relay

The ProSe 5G UE-to-Network Relay shall relay unicast traffic (UL and DL) between the Remote UE and the network. The ProSe UE-to-Network Relay shall provide generic function that can relay any IP, Ethernet or Unstructured traffic;

-
For IP traffic over PC5 reference point, the ProSe UE-to-Network Relay uses IP type PDU Session towards 5GC.
-
For Ethernet traffic over PC5 reference point, the ProSe UE-to-Network Relay can use Ethernet type PDU Session or IP type PDU Session towards 5GC.

-
For Unstructured traffic over PC5 reference point, the ProSe UE-to-Network Relay can use Unstructured type PDU Session or IP type PDU Session (i.e. IP encapsulation/de-capsulation by UE-to-Network Relay) towards 5GC.
The type of traffic supported over PC5 reference point is indicated by the ProSe UE-to-Network Relay e.g. using the corresponding Relay Service Code. The UE-to-Network Relay determines the PDU Session Type based on, e.g. ProSe policy/parameters, URSP rule, Relay Service Code, etc.

NOTE:
How the UE-to-NW relay determines PDU session type should be evaluated independent from other part of this solution while considering other PDU session parameters, e.g. DNN, SSC mode.
IP type PDU Session and Ethernet type PDU Session can be used to support more than one Remote UEs while Unstructured type PDU Session can be used to support only one Remote UE.
Editor's note:
Support of non-unicast mode communication (i.e. one-to-many communication/broadcast or multicast) between network and UE-to-Network Relay UE and between UE-to-Network Relay and Remote UE(s) depends on the result of FS_5MBS work.

One-to-one Direct Communication is used between Remote UEs and ProSe 5G UE-to-Network Relays for unicast traffic as specified in solutions for Key Issue #2.

The protocol stack for Layer-3 UE-to-Network Relays is shown in Figure 6.6.1-2.
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Figure 6.6.1-2: Protocol stack for ProSe 5G UE-to-Network Relay

Hop-by-hop security is supported in the PC5 link and Uu link. If there are requirements beyond hop-by-hop security for protection of Remote UE's traffic, security over PDU layer needs to be applied.

Further security details (integrity and privacy protection for remote UE-Nw communication) will be specified in SA WG3.

According to the definition of service continuity in TS 22.261 [3] and TS 23.501 [6], it can be seen that "service continuity" is different from "session continuity" by definition, and service continuity can be achieved at application layer regardless of IP address preservation:

-
For Mission Critical Service in Public Safety, service continuity can be achieved by the application layer mechanism, e.g. as described in Annex B in TS 23.280 [29].

-
For commercial IMS use cases, service continuity can be achieved using mechanisms described in TS 23.237 [30].

-
For commercial use cases with application layer out of 3GPP scope (e.g. non IMS), service continuity can be achieved using similar way, e.g. QUIC.

It is noted that all of the above application layer mechanisms can be reused for Layer-3 UE-to-Network Relay without any enhancements in this study item.
6.6.2
Procedures

A ProSe 5G UE-to-Network Relay capable UE may register to the network (if not already registered) and establish a PDU session enabling the necessary relay traffic, or it may need to connect to additional PDU session(s) or modify the existing PDU session in order to provide relay traffic towards Remote UE(s). PDU session(s) supporting UE-to-Network Relay shall only be used for Remote ProSe UE(s) relay traffic.
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Figure 6.6.2-1: ProSe 5G UE-to-Network Relay

0.
During the Registration procedure, Authorization and provisioning is performed for the ProSe UE-to-NW relay(0a) and Remote UE(0b). Authorization and provisioning procedure may be any solution for key issue #1 and #3.

1.
The ProSe 5G UE-to-Network Relay may establish a PDU session for relaying with default PDU session parameters received in step 0 or pre-configured in the UE-to-NW relay, e.g. S-NSSAI, DNN, SSC mode or PDU Session Type. In case of IP PDU Session Type and IPv6, the ProSe UE-to-Network Relay obtains the IPv6 prefix via prefix delegation function from the network as defined in TS 23.501 [6].

2.
Based on the Authorization and provisioning in step 0, the Remote UE performs discovery of a ProSe 5G UE-to-Network Relay using any solution for key issue #1 and #3. As part of the discovery procedure the Remote UE learns about the connectivity service the ProSe UE-to-Network Relay provides.

3.
The Remote UE selects a ProSe 5G UE-to-Network Relay and establishes a connection for One-to-one ProSe Direct Communication as described in TS 23.287 [5].


If there is no PDU session satisfying the requirements of the PC5 connection with the remote UE, e.g. S-NSSAI, DNN, QoS, the ProSe 5G UE-to-Network Relay initiates a new PDU session establishment or modification procedure for relaying.


According to the PDU Session Type for relaying, the ProSe 5G UE-to-Network Relay performs relaying function at the corresponding layer, e.g. acts as an IP router when the traffic type is IP, acts as an Ethernet switch when the traffic type is Ethernet, and performs generic forwarding for Unstructured traffic.


When the ProSe 5G UE-to-Network Relay uses Unstructured PDU session type for Unstructured traffic over PC5 reference point, it creates a mapping between the PC5 Link Identifier and the PDU Session ID, and a mapping between PFI for PC5 L2 link and the QFI for the PDU Session.


When the ProSe 5G UE-to-Network Relay uses IP PDU session type for Ethernet or Unstructured traffic over PC5 reference point, it locally assigns an IP address/prefix for the Remote UE and use that to encapsulate the data from the Remote UE. For downlink traffic, the ProSe 5G UE-to-Network Relay decapsulates the traffic from the IP headers and forwards to the corresponding Remote UE via PC5 reference point.
The ProSe 5G UE-to-Network Relay’s subscription, and if applicable the Remote UE’s subscription, can be considered for QoS decision. NFs serving the ProSe 5G UE-to-Network Relay could retrieve Remote UE’s subscription, if the ProSe 5G UE-to-Network Relay reports Remote UE’s SUCI to network.
The UE-to-Network Relay distinguishes and performs the rate limitation for the traffic of a specific Remote UE, if the configuration from PCF supports to do that.
Editor's note:
How the ProSe UE-to-NW relay determine the requirement of PC5 Connection, e.g. S-NSSAI, DNN, QoS will be specified in other solutions for KI#3.

Editor's note:
How to support end-to-end QoS requirement of Remote UE, including QoS enforcement for PC5 and PDU session for relaying is addressed in other solutions.

4.
For IP PDU Session Type and IP traffic over PC5 reference point, IPv6 prefix or IPv4 address is allocated for the remote UE as it is defined in TS 23.303 [9] clauses 5.4.4.2 and 5.4.4.3.From this point the uplink and downlink relaying can start. For downlink traffic forwarding, the PC5 QoS Rule is used to map the downlink IP packet to the PC5 QoS Flow. For uplink traffic forwarding, the 5G QoS Rule is used to map the uplink IP packet to the Uu QoS Flow.
Editor's note:
General functionality for IPv6 prefix delegation as defined in TS 23.401 [25] clause 5.3.1.2.6 needs to be added in 5GS and reference to TS 23.501 [6] can be added above.

5.
The ProSe 5G UE-to-Network Relay sends a Remote UE Report (Remote User ID, Remote UE info) message to the SMF for the PDU session associated with the relay. The Remote User ID is an identity of the Remote UE user (provided via User Info) that was successfully connected in step 3. The Remote UE info is used to assist identifying the Remote UE in the 5GC. For IP PDU Session Type, the Remote UE info is Remote UE IP info. For Ethernet PDU Session Type, the Remote UE info is Remote UE MAC address which is detected by the UE-to-Network Relay. For Unstructured PDU Session Type, the Remote UE info contains the PDU session ID. The SMF stores the Remote User IDs and the related Remote UE info (if available) in the ProSe 5G UE-to-Network Relay's SM context for this PDU session associated with the relay.


For IP info the following principles apply:

-
for IPv4, the UE-to-network Relay shall report TCP/UDP port ranges assigned to individual Remote UE(s) (along with the Remote User ID);

-
for IPv6, the UE-to-network Relay shall report IPv6 prefix(es) assigned to individual Remote UE(s) (along with the Remote User ID).

Editor's note:
The privacy protection for Remote User ID depends on SA WG3 design.
The Remote UE Report message shall be sent when the Remote UE disconnects from the ProSe 5G UE-to-Network Relay (e.g. upon explicit layer-2 link release or based on the absence of keep alive messages over PC5) to inform the SMF that the Remote UE(s) have left.

In the case of Registration Update procedure involving SMF change the Remote User IDs and related Remote UE info corresponding to the connected Remote UEs are transferred to the new SMF as part of SM context transfer for the ProSe 5G UE-to-Network Relay.

NOTE 1:
In order for the SMF to have the Remote UE(s) information, the HPLMN and the VPLMN where the ProSe 5G UE-to-Network Relay is authorised to operate, needs to support the transfer of the Remote UE related parameters in case the SMF is in the HPLMN.

NOTE 2:
When Remote UE(s) disconnect from the ProSe UE-to-Network Relay, it is up to implementation how relaying PDU sessions are cleared/disconnected by the ProSe 5G UE-to-Network Relay.

After being connected to the ProSe 5G UE-to-Network Relay, the Remote UE keeps performing the measurement of the signal strength of PC5 unicast link with the ProSe 5G UE-to-Network Relay for relay reselection.

The solution can also work when the ProSe 5G UE-to-Network Relay UE connects in EPS using LTE. In this case for the Remote UE report the procedures defined in TS 23.303 [9] can be used.

6.6.3
Impacts on services, entities and interfaces
The solution has impacts in the following entities:

SMF:

-
Needs to support procedures for Remote UE report.

UE:
-
Needs to support procedures for Remote UE and ProSe 5G UE-to-Network Relay.

* * * 2nd change * * * 

6.24
Solution #24: End-to-End QoS support for Layer-3 UE-to-Network Relay
6.24.1
General Description
This solution addresses Key Issue#3 " Support of UE-to-Network Relay ". Specifically, this solution addresses the aspects on " How to support end-to-end requirements between Remote UE and the network via a UE-to-Network Relay, including QoS (such as data rate, reliability, latency)" and " How the network allows and controls the QoS requirement for 5G ProSe UE-to-NW relay."

In Layer 3 UE-to-NW relay solution (Solution #6), the Remote UE's data flow is served by the Relay UE's PDU Session. As the UE-to-Network relay path comprises of two legs (PC5 and Uu) as shown in figure 6.24.1-1 below, the end-to-end QoS can be met only when the QoS requirements are properly split and satisfied over the two legs respectively.
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Figure 6.24.1-1: End-to-End QoS split for Layer 3 UE-to-Network Relay solution
The QoS requirements on the PC5 link are controlled with PC5 QoS rules and PC5 QoS parameters (PQI, GFBR, MFBR, PC5 LINK-AMBR, Range, etc) as specified in clause 5.4 of TS 23.287 [5]. The QoS requirements on the Uu link are controlled via with 5G QoS rules and 5G QoS parameters (5QI, GFBR, MFBR, etc) as specified in clause 5.7 of TS 23.501 [6].

The Uu leg's QoS is associated with the PDU Session established by the UE-to-Network Relay, and therefore the procedure as defined in TS 23.502 [8] clause 4.3.2 and 4.3.3 applies. The SMF of the UE-to-Network Relay would provide the corresponding QoS rules and flow level QoS parameters to the UE-to-Network Relay.

As explained above, the UE-to-Network Relay needs to translate the Uu QoS information into the corresponding PC5 QoS parameters in order to achieve the proper end-to-end QoS. Since the Remote UE and the UE-to-Network Relay uses PC5 unicast communication mode, most of the flow level QoS parameters can be directly reused. The only parameter that requires assistance in the translation is the mapping of 5QIs and PQIs. It is therefore necessary that the UE-to-Network Relay to be configured with the proper mapping information. The mapping of 5QIs and PQIs are configured at UE-to-Network Relay for a specific service or for a group of services. The 5QI for Uu and PQI for PC5 are used together to support the end-to-end QoS requirement.

NOTE 1:
The service or the group of services can be identified by Relay Service Code, IP 3-tuple(s) etc.
In case the QoS Flows setup are initiated by network, PCF or SMF decides the Uu part QoS parameters. Based on this information received form SMF, the UE-to-Network Relay deduces the PC5 part QoS parameters and establishes corresponding PC5 QoS Flows, using the procedure defined in TS 23.287 [5] clause 6.3.3.4. For example, after receiving the QoS rules and flow level parameters, the Relay UE determines the corresponding PC5 QoS Flows to establish and the mapping between the Uu QoS Flows and the PC5 QoS Flows.

In case that the Remote UE requested dedicated PC5 QoS Flows when establishing the L2 Link over PC5, Remote UE decides the PC5 part QoS parameters,  the UE-to-Network can map the PC5 QoS requirements into Uu QoS requirements and perform the UE requested PDU session Modification as defined in TS 23.502 [8] clause 4.3.3.

6.24.2
Enhancements to support dynamic QoS handling

As shown in figure 6.24.1-1, the end-to-end connection from the Remote UE to the AS involves two over-the-air links, i.e. Uu and PC5. Therefore, to meet the PDB for a particular service, the AN PDB utilized by the NG-RAN needs to be reduced, in order to give some budgets for the PC5 link. Note that this is independent of whether L2 or L3 Relay architecture is used.

One way to achieve this without affecting the NG-RAN is for the SMF to modify the PDB signalled to the NG-RAN in the QoS Profile for the QoS Flows of the Remote UE's traffic. SMF follows the PCC rules (if it is PCF determined) or based on local configuration to deduct the PDB.

When dynamic PCC control is supported, the SMF can base on the PCC rules to determine the PDB to use. Otherwise, SMF can base on pre-configuration, e.g. using DNN and/or S-NSSAI, to determine if and how to modify the PDB.

When dynamic PCC control is supported, it is possible that the AF may be able to request certain QoS handling of the traffic when the Remote UE initiated a session. This can be achieved by using the feature as defined in TS 23.503 [18] clause 6.1.3.22. The AF is able to locate the UE-to-Network Relay's PCF using the procedure as defined in TS 23.503 [18] clause 6.1.1.2, since the Remote UE uses an address belonging to the UE-to-Network Relay's PDU session.

The PCF can decide the Uu part QoS parameters and generate corresponding PCC rules, and the SMF in turn generate the QoS rules and flow level QoS parameters and signal to the UE-to-Network Relay using PDU Session Modification procedure. The UE-to-Network Relay then deduces the PC5 part QoS parameters based on the configured mapping of 5QIs and PQIs and uses the L2 Link Modification procedure defined in TS 23.287 [5] clause 6.3.3.4 to set up the related PC5 QoS flows.
NOTE:
As UE-to-Network Relay uses the configured mapping of 5QIs and PQIs to deduce the PC5 part QoS parameters, the end-to-end QoS requirements provided by AF which can't align with the configured mapping of 5QIs and PQIs is not supported in this solution.
In case of network scheduled operation mode for NR PC5 is used, procedures defined in TS 23.287 [5] clause 5.4.1.4 is used to authorize the PC5 QoS requests related to the relay operation.
The UE-to-Network Relay’s subscription, and if applicable the Remote UE’s subscription, can be considered for QoS decision. NFs serving the UE-to-Network Relay could retrieve Remote UE’s subscription, if the UE-to-Network Relay reports Remote UE’s SUCI to network.

Alternatively, reflective QoS control over Uu as defined in TS 23.502 [8] clause 5.7.3.5 can be leveraged for dynamic QoS handling of remote UE. In particular, it does not require any explicit intervention from SMF. This can potentially save on signalling between SMF and UE-to-Network Relay UE to frequently modify the relaying PDU session over Uu.

Upon reception of a DL packet with RQI on the Uu for the remote UE, based on the QFI indicated, the UE-to-Network Relay may optionally derive a QoS rule, corresponding to the remote UE. The derived rule is for UL packets from the remote UE for which the new QFI (based on RQoS) is to be used.

To do so, the UE-to-Network Relay may determine the PQI based on the indicated 5QI on the DL Uu (due to Reflective QoS). The UE-to-Network Relay may locally associate the remote UE (i.e. the PC5 QoS flow with the remote UE) to the derived QoS rule.

The UE-to-Network Relay may then modify either the associated PC5 QoS flow or mapping between Uu and PC5 QoS flows towards the remote UE in order to match the PQI of the PC5 flow to the indicated 5QI over the DL Uu. The UE-to-Network Relay then uses e.g. the L2 Link Modification procedures as defined in TS 23.287 [5] clause 6.3.3.4 to modify the related PC5 QoS flows.

When the UE-to-Network relay deletes the derived QoS rule e.g. after the RQ Timer expires, the UE-to-Network Relay resumes back to use the signalled QoS rule and performs L2 Link Modification procedures defined in TS 23.287 [5] clause 6.3.3.4 accordingly to use the PQI that corresponds to the 5QI of the existing signalled QoS rule.

Editor's note:
It is FFS how to activate the reflective QoS control for UE-to-Network Relay.

Editor's note:
Whether the UE-to-Network Relay needs to modify the mapping between Uu and PC5 QoS flows based on the DL packet with RQI is FFS.
6.24.2
Procedures

Existing procedures defined in TS 23.502 [8] and TS 23.287 [5] can be used to manage the QoS flows and PC5 QoS flows to serve the Remote UE.
6.24.3
Impacts on services, entities and interfaces
The solution has impacts in the following entities:

SMF:

-
SMF optionally supports modifying the PDB for a QoS Flow serving the Remote UE based on either PCC rules or pre-configuration.

UE:

-
5G ProSe UE-to-Network Relay supports the mapping of Uu flow level QoS parameters to PC5 QoS parameters, including the mapping of 5QIs to PQIs, based on configuration.

-
5G ProSe UE-to-Network Relay modifies the PQI of the PC5 link to match the QFI of the derived QoS rule.
-
Remote UE supports to decide the PC5 part QoS parameters based on the E2E QoS parameters.

PCF:

-
supports to decide the Uu part QoS parameters based on the E2E QoS parameters.
* * * 3rd change * * * 

6.25
Solution #25: QoS handling for Layer-3 UE-to-Network Relay

6.25.1
Description
This is a solution for Key Issue #3, UE-to-Network Relay. especially it's used for the QoS control of Layer-3 UE-to-Network Relay.

For a Remote UE accessing network via UE-to-Network Relay, the QoS control between Remote UE and UPF includes two parts: one part is the QoS control for the connection between remote UE and UE-to-Network Relay, the other part is the QoS control for the connection between UE-to-Network Relay and UPF. In this solution PCF is responsible to set the QoS parameters between UE and UE-to-Network Relay, (we call it "PC5 QoS parameters"), and the QoS parameters between UE-to-Network Relay and UPF (we call it "Uu QoS parameters") separately to support the QoS requirement between Remote UE and UPF.

For PC5 interface, when standardized PQI is used, the PC5 QoS parameters includes PQI and other optional QoS parameters, e.g. GFBR. When non-standardized PQI is used, the whole set of PC5 QoS characteristics is also included.

PCF ensures the PDB associated with the 5QI in the Uu QoS parameters and the PDB associated with the PQI in the PC5 QoS parameters supports the PDB between Remote UE and UPF. PCF also ensures other QoS parameters/QoS characteristics in the Uu QoS parameters and PC5 QoS parameters are compatible, e.g. have the same value.

The UE-to-Network Relay and Remote UE are pre-configured with authorized service(s) and the related PC5 QoS parameters. These can be provided by PCF during provisioning procedure. PCF may also provide default PC5 QoS parameters to NW Relay and Remote UE, this can be used for the out of coverage Remote UE or for the applications which is not frequently used.
When a Remote UE want to use the service offered by an AF through 3GPP network, it selects a UE-to-Network Relay and establishes a PC5 connection between Remote UE and NW Relay, if the Remote UE doesn't have the PC5 QoS parameters of the service, a default PC5 QoS Flow is setup using the default PC5 QoS parameters in the provisioning information.

UE-to-Network Relay also setup a corresponding PDU session for relaying, e.g. based on the S-NSSAI, DNN requested by remote UE. After the IP address/prefix allocation, UE-to-Network Relay reports the IP info of remote UE to SMF, PCF also receives the IP info of remote UE from SMF.

If the Remote UE doesn't have the PC5 QoS parameters of the service, After the PC5 connection and the related PDU session setup, remote UE interacts with AF for the application layer controlling messages required by the service, the interaction is transferred through the default PC5 QoS Flow and the default QoS Flow of the PDU session. Then AF provides the service requirement to PCF. As PCF has received the remote UE report from SMF, PCF knows the target UE requested by AF is a remote UE, PCF generates PCC rules (for QoS control on Uu) and the PC5 QoS parameters (for QoS control on PC5), the PCF decision for example could base on the received service requirements from AF and the operator policies and the charging rate of Uu and PC5.
Alternatively, the Remote UE can send the E2E QoS requirement to PCF via relay UE over the PC5 message and NAS message without AF involved, and then the PCF performs the E2E QoS split and generates PCC rules and PC5 QoS parameters based on the remote UE provided E2E QoS requirement.
6.25.2
Procedures with AF involved

[image: image5.emf]AF

Remote 

UE

PCF

ProSe UE-to-

NW Relay

NG-RAN SMF

UPF

2.Establish a new PDU session or using a existing PDU session for relaying

4.Application layer interactions for the service setup

5.Service requirement

Decide the PCC rule and 

related PC5 QoS parameter

6.PCC rule and related PC5 QoS parameter

1.Establishment of connection For 

one-to-one Communication 

7. PDU session modification procedure

8.Layer-2 link modification procedure

3.

Remote UE Report


Figure 6.25.2-1: QoS control for L3 UE-to-Network Relay with AF involved
1.
When a Remote UE want to use the service offered by an AF through 3GPP network, it selects a UE-to-Network Relay and establishes a PC5 connection between Remote UE and NW Relay, it's same as the PC5 part of step3 described in clause 6.6.2. In this step, if the Remote UE doesn't have the PC5 QoS parameters of the service, a default PC5 QoS Flow is setup using the default PC5 QoS parameters in the provisioning information.

2.
UE-to-Network Relay sets up a corresponding PDU session or uses an existing PDU session for relaying, e.g. based on the S-NSSAI, DNN requested by remote UE.

3.
After the IP address/prefix allocation, UE-to-Network Relay reports the IP info of remote UE to SMF, SMF also forwards the received report to PCF.

4.
If the Remote UE doesn't have the PC5 QoS parameters of the service, Remote UE interacts with AF for the application layer controlling messages required by the service, the interaction is transferred through the default PC5 QoS Flow and the default QoS Flow of the PDU session.

5.
Since the address used by Remote UE belongs to the UE-to-Network Relay's PDU session, AF is able to locate the UE-to-Network Relay's PCF and provides the service requirement to PCF.

6.
PCF knows the target UE requested by AF is a remote UE, e.g. by the IP info provided by AF and the IP info of remote UE received from SMF. PCF generates PCC rules (for QoS control on Uu) and the PC5 QoS parameters (for QoS control on PC5), the PCF decision for example could base on the received service requirements from AF and the operator policies and the charging rate of Uu and PC5. PCF provides PCC decision to SMF.
The UE-to-Network Relay’s subscription, and if applicable the Remote UE’s subscription, can be considered for QoS decision. NFs serving the UE-to-Network Relay could retrieve Remote UE’s subscription, if the UE-to-Network Relay reports Remote UE’s SUCI to network.
7.
Based on the PCC rules received from PCF, SMF may decides to setup a new QoS Flow or modify an existing QoS Flow for the PDU session. SMF generates QoS rule to be enforced at UE-to-Network Relay and the QoS profile to be enforced at RAN for the QoS control of Uu part. PDU session modification procedure is performed. The PC5 QoS parameters is also provided to UE-to-Network Relay together with the related QoS rule.

8.
UE-to-Network Relay uses the PC5 QoS parameters received from CN to initiate the Layer-2 link modification procedure as described in TS 23.287 [5].
NOTE:
In case of network scheduled operation mode for NR PC5 is used, procedures defined in TS 23.287 [5] clause 5.4.1.4 is used to authorize the PC5 QoS requests related to the relay operation.

6.25.3
Procedures without AF involved
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Figure 6.25.3-1: QoS control for L3 UE-to-Network Relay without AF involved
1~3. Step1~3 are same to the step1~3 of clause 6.25.2.

4.
Remote UE sends the E2E QoS requirement info to UE-to-Network relay. The E2E QoS requirement info may be the application requirement (e.g. priority requirement, reliability requirement, delay requirement) or E2E QoS parameters. The E2E QoS parameters may be derived from the application requirement or based on the mapping of the ProSe service type to E2E QoS parameters.

NOTE:
It is expected that the Authorization and Provisioning for ProSe communication contains the mapping of the ProSe service type to E2E QoS parameters similar to V2X communication.
5.
UE-to-Network relay forwards the E2E QoS requirement info to the SMF via the Remote UE report with the Remote UE info.

6.
SMF also forwards the E2E QoS requirement info to the SMF by the SM policy association modification procedure.

7.
The PCF decides the PCC rules and PC5 QoS parameters based on E2E QoS requirement info, operator policies and the charging rate of Uu and PC5. PCF provides the PCC rules and PC5 QoS parameters to the SMF.

8~9. The handling of step 8~9 is same as the step 7~8 of clause 6.25.2.
6.25.4
Impacts on services, entities and interfaces
PCF:
-
PCF generates PCC rules (for QoS control on Uu) and the PC5 QoS parameters (for QoS control on PC5).
SMF:

-
Provides the PC5 QoS parameters to UE-to-Network Relay during PDU session modification procedure.
UE-to-Network Relay:

-
UE-to-Network Relay modify the Layer-2 link based on the PC5 QoS parameters received from CN.
-
Forwards the E2E QoS requirement received from remote UE to CN.

Remote UE:

-
Sends the E2E QoS requirement to UE-to-Network Relay.
* * * End of changes * * * 
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