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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, the 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 AM PCF-provisioned PC5 QoS parameters.
It has been mentioned that 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. AM PCF-provisioned PC5 QoS parameters are sent to Relay UE and RAN, but SM PCF-provisioned PC5 QoS parameters are only sent to the Relay UE. Since NG-RAN does not get SM PCF-provisioned PC5 QoS parameters from the CN, NG-RAN cannot authorize the Relay UE’s request on PC5 QoS parameters for relaying (SM PCF-provisioned PC5 QoS parameters). This will cause that Relay UE fails to get the AS layer configurations or communication resource for relaying connection.
Thus, the SM PCF-provisioned PC5 QoS parameters should be sent to both the Relay UE and RAN, and then RAN can authorize the Relay UE-provided PC5 QoS parameters for relaying.
Proposal 1: SMF provides the PC5 QoS parameters to the RAN for authorizing the UE-provided PC5 QoS information.
It has been mentioned that 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. Since this part involves the interaction between the UE and RAN, it would be better to confirm with RAN WGs.
Proposal 2: The procedure of network scheduled operation mode for PC5 related to the relay operation will be confirmed by RAN WGs.
After the SMF receives the IP info of Remote UE from UE-to-Network Relay, SMF should forward the IP info of Remote UE to the PCF.
Proposal 3: Add the impact on SMF which are missing.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.752.
* * * * First 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
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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.

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. The SMF also provides the PC5 QoS parameters to RAN for authorizing the UE-provided PC5 QoS information.
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.
Editor's note:
The specific interaction between UE and NG-RAN for PC5 QoS authorization will be confirmed by RAN WGs.
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
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 and RAN during PDU session modification procedure.
-
Forwards IP info of Remote UE to PCF.
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.
RAN:
-
Authorize the UE-provided PC5 QoS information for relaying based on SMF-provided PC5 QoS parameter.
* * * * End of changes * * * *
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