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Abstract of the contribution: This contribution proposes a merged solution for solution 24 and 25.
Discussion
There are two solutions (solution 24 and 25) in this TR address the QoS splitting between PC5 and Uu interfaces for Layer-3 UE-to-Network Relay.
Solution24 proposes to configure the UE-to-Network Relay with the 5QIs and PQIs mapping. The 5QI for Uu and PQI for PC5 are used together to support the end-to-end QoS requirement. In case the QoS Flows setup are initiated by network, PCF or SMF decides the Uu part QoS parameters. UE-to-Network Relay deduces the PC5 part QoS parameters based on the 5QIs and PQIs mapping. In case the PC5 QoS Flows are initiated by the Remote UE, Remote UE decides the PC5 part QoS parameters, the UE-to-Network Relay deduces the Uu part QoS parameters based on the 5QIs and PQIs mapping. Although section 6.24.2 shows the enhancements to support dynamic QoS handling, the end-to-end QoS requirements provided by AF must align with the configured mapping of 5QIs and PQIs, because when the mapping of 5QIs and PQIs is configured, the end-to-end QoS requirement that can be supported by the 5QI and PQI is fixed. So solution 24 can’t support dynamic QoS handling, it can be used for the authorized service(s) with fixed end-to-end QoS requirements. The QoS splitting between Uu and PC5 can be various. It’s a semi-static method for Layer-3 UE-to-Network Relay End-to-End QoS support.
In Solution25, the end-to-end QoS requirements can be provided dynamically from AF to PCF, PCF splits the end-to-end QoS requirements to PC5 QoS parameters and Uu QoS parameters. The PC5 QoS parameters are provided to UE-to-Network Relay together with the related QoS rule. In case the Remote UE initiates PC5 QoS Flows setup, Remote UE knows the E2E QoS parameters based on the application layer requirements, Remote UE splits the end-to-end QoS requirements to PC5 QoS parameters and Uu QoS parameters. The Uu QoS parameters are provided to the UE-to-Network Relay together with PC5 QoS parameters. It’s also possible to configure the UE-to-Network Relay with authorized service(s) and the related PC5 QoS parameters and Uu QoS parameters. with the preconfigured QoS parameters, the PC5 QoS parameters provided by PCF, and the Uu QoS parameters provided by Remote UE can be omitted. This solution supports dynamic QoS handling, and it support a static QoS support with the pre-configured QoS paremeters at the UE-to-Network Relay.
In this paper we propose a merged solution for solution 24 and 25. For the authorized service(s) with fixed end-to-end QoS requirements, solution 24 has the advantage on various QoS splitting. Solution 25 can be used to support the dynamic end-to-end QoS requirements.
Proposal

It is proposed to include the following changes in TR 23.752.
* * * Start of change * * * (all new text)
6.x
Solution #x: QoS support for Layer-3 UE-to-Network Relay
6.x.1
General Description
This solution is a partial merge of solution 24 and 25, where certain aspects where commonality exist are brought together here in this solution. 
Clause 6.x.2 is as same as 6.24.1, it can be used to support services with semi-static QoS handling. i.e. with the mapping of 5QIs and PQIs configured at UE-to-Network Relay.

Clause 6.x.3 is as same as 6.25.3, it can be used to support services with dynamic QoS handling, it’s for the network initiated QoS Flow(s) setup case. i.e. AF provides the dynamic end-to-end QoS requirement to PCF.
Clause 6.x.4 is as same as 6.25.4, it can be used to support services with dynamic QoS handling, it’s for the remote UE initiated QoS Flow(s) setup case. i.e. AF can’t provide the dynamic end-to-end QoS requirement to PCF, Remote UE knows the dynamic end-to-end QoS requirements.
6.x.2
Support service(s) with semi-static QoS handling
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:
The service or the group of services can be identified by Relay Service Code, IP 3-tuple(s) including protocol, IP address and port number at server side.
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. 
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.x.3
Support service(s) with dynamic QoS handling, network initiated QoS Flow(s) setup
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.
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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].

6.x.4
Support service(s) with dynamic QoS handling, Remote UE initiated PC5 QoS Flow(s) setup

It's also possible that the Remote UE may be able to request certain QoS handling of the traffic. Remote UE knows the E2E QoS parameters based on the application layer requirements. When a UE accesses 3GPP network directly, this can be achieved by using the UE requested PDU session Modification as defined in TS 23.502 [8] clause 4.3.3.
When a Remote UE want to use the service through 3GPP network, it selects a UE-to-Network Relay and establishes a PC5 connection between Remote UE and NW Relay. Remote UE splits the end-to-end QoS requirements to the PC5 QoS parameters and the Uu QoS parameters based on the E2E QoS parameters. Remote UE provides the Uu QoS parameters together with PC5 QoS parameters to the UE-to-Network Relay by the procedure defined in TS 23.287 [5] clause 6.3.3.1 or 6.3.3.4. Then UE-to-Network Relay can perform the UE requested PDU session Modification as defined in TS 23.502 [8] clause 4.3.3 using the received Uu QoS parameters. the Remote UE decision based on implementation, for example, could base on the received service requirements from upper layer and the charging difference of Uu and PC5, or by the configuration from upper layer. PCF makes the final decision of the Uu QoS parameters as defined in TS 23.502[8] clause 4.3.3. If PCF changes the requested Uu QoS parameters, the UE-to-Network Relay will accordingly update the PC5 QoS parameters to the Remote UE.
Editor’s Note: It is FFS whether and how Remote UE may split end-to-end QoS requirements without Uu level knowledge.   
Editor’s Note: The role of charging requirements in remote UE split of end-to-end QoS requirements is FFS.

6.x.4
Impacts on services, entities and interfaces
The solution has impacts in the following entities:

PCF:

-
decides the Uu QoS parameters according to the end-to end QoS parameters, optionally decides and provides the PC5 QoS parameters with the related PCC rules.
SMF:

-
decides the Uu QoS parameters according to the end-to end QoS parameters based on either PCC rules or pre-configuration. Optionally provides the PC5 QoS parameters with the related QoS rules.
Remote UE:
-
decides the PC5 QoS parameters according to the end-to end QoS parameters, optionally decides and provides the Uu QoS parameters to the UE-to-Network Relay.
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. 
-
supports directly receiving the PC5 QoS parameters from CN and receiving the Uu QoS parameters from Remote UE.
* * * End of changes * * * 
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