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Abstract: This contribution discusses several issues about QoS handling for Layer 3 UE-to-Network Relay.
1. Introduction/Discussion

In TS 23.287, for QoS handling for V2X PC5, AM PCF provides the PC5 QoS parameters for both UE and NG-RAN. When the network scheduled operation mode for NR PC5 is used to request the AS layer configurations or communication resource, the NG-RAN authorizes the UE-provided PC5 QoS information based on PCF-provisioned PC5 QoS parameters.
End-to-end transmissions for direct communication and indirect communication are different. End-to-end transmission for direct communication only covers PC5, while end-to-end transmission for indirect communication covers both PC5 and the Relay UE’s PDU session. Thus, PC5 QoS parameters for direct communication and PC5 QoS parameters for relaying are different, when the end-to-end requirements are same. For example, the delay requirement in PC5 QoS parameters for indirect communication may be stricter than the PC5 QoS parameters for direct communication.
In both Solution 24 and Solution 25, the Relay UE gets the PC5 QoS parameters for relaying, and PC5 QoS parameters for relaying may be not same as the PCF-provisioned PC5 QoS parameters for direct communication. For Relay UE in network scheduled operation mode, it will provide PC5 QoS parameters for relaying to NG-RAN in order to request the AS layer configurations or communication resource. However, since NG-RAN does not know the PC5 QoS parameters for relaying, NG-RAN cannot authorize the PC5 QoS parameters for relaying and Relay UE fails to get the AS layer configurations or communication resource. For Remote UEs in autonomous resources selection mode, the network does not provide AS layer configurations for the PC5 QoS parameters for relaying, and so it also fails to get the AS layer configurations.
Proposal 1: How NG-RAN authorizes the UE-provided PC5 QoS parameters for relaying is FFS.
To meet the end-to-end requirements of Remote UE, PC5 QoS parameters and QoS parameters for Relay UE’s PDU Session are determined to transmit the Remote UE’s data. But it is not clear how to determine PC5 QoS parameters or QoS parameters for PDU Session and which UE’s subscription is used to determine these QoS parameters, maybe only Remote UE’s subscription? maybe only Relay UE’s subscription? or maybe both?
Proposal 2: How to determine PC5 QoS parameters or QoS parameters for PDU Session is FFS, such as which UE’s subscription is used.
In Solution 24, there can be a 1-to-1 mapping of the PC5 QoS Flow and the Uu QoS Flow for the Remote UE. It seems that the Relay decides the target QoS flow for transferred data based on the QoS flow mapping, rather than the packet filter. However the data transfer happens in PDU layer, and PDU layer does not see the QoS flow. So it is better to clarify this issue.

Proposal 3: How to decide the target QoS flow for transferred data is FFS.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.752.
* * * * First 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.

NOTE:
The UE-to-Network Relay can be configured with a per Relay Service Code based mapping of 5QIs and PQIs.

Based on this information received form SMF, the UE-to-Network Relay establishes corresponding PC5 QoS Flows, using the procedure defined in TS 23.287 [5] clause 6.3.3.4. There can be a 1-to-1 mapping of the PC5 QoS Flow and the Uu QoS Flow for the Remote UE.
Editor’s note: How to decide the target QoS flow for transferred data is FFS.
In case that the Remote UE requested dedicated PC5 QoS Flows when establishing the L2 Link over PC5, 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 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 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.
Editor’s note: How NG-RAN authorizes the UE-provided PC5 QoS parameters for relaying is FFS.

Editor’s note: How to determine QoS parameters for PDU Session is FFS, such as which UE’s subscription is used.
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 either configuration or standardized mapping.
* * * * Second 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.
6.25.2
Procedures
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Figure 6.25.1-1: QoS control for L3 UE-to-Network Relay
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.

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].
Editor’s note: How NG-RAN authorizes the UE-provided PC5 QoS parameters for relaying is FFS.

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.
6.25.3
Impacts on services, entities and interfaces

-
PCF generates PCC rules (for QoS control on Uu) and the PC5 QoS parameters (for QoS control on PC5).

-
UE-to-Network Relay modify the Layer-2 link based on the PC5 QoS parameters received from CN.
* * * * End of changes * * * *

[image: image3.png]



3GPP

SA WG2 TD


