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Abstract of the contribution: Proposes solution for KI#3, UE-to-Network Relay, specifically on supporting end-to-end QoS for UE-to-Network Relay solution#6 using Layer 3 architecture.

1. Background
In clause 5.3.1, for KI#3 UE-to-Network Relay, the below QoS issues are identified as aspects to be studied
-	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 the handling of PDU Session related attributes (e.g. S-NSSAI, DNN, PDU Session Type and SSC mode).
-	How the network allows and controls the QoS requirement for 5G ProSe UE-to-NW relay.
In this paper, we discuss the solution to address these QoS aspects for the Layer 3 UE-to-Network relay architecture provided in solution#6 for KI#3.
2. Discussion
2.1. Support of end-to-end QoS requirements for Layer 3 UE-to-Network relay path
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 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. 
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. 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.


Figure 1. End-to-End QoS split for Layer 3 UE-to-Network Relay solution
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 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 that for standardized 5QIs and PQIs, it is also possible that the mappings between PQIs and 5QIs are standardized.
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 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.      
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 clause 4.3.3. 

2.2. Additional enhancements to support dynamic QoS handling 
As shown in figure 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. The SMF can deduct the PC5 PDB from the end-to-end PDB, and use the remainder in the QoS Profiles.
When dynamic PCC control is supported, the SMF can base on the PCC rules to determine the PDB to use. Otherwise, SMF can be based on pre-configuration, e,g. corresponds to 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 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 clause 6.1.1.2, since the Remote UE uses an addresses belong 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 clause 6.3.3.4 to set up the related PC5 QoS flows.  
3. Proposal
It is proposed to document the solution discussed in section 2 above as a new solution for supporting end-to-end QoS for L3 UE-to-NW Relay solution for Key Issue #3 in TR 23.752. 
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[bookmark: _Toc23317648][bookmark: _Toc23318927][bookmark: _Toc26173042][bookmark: _Toc26516362][bookmark: _Toc26173043][bookmark: _Toc26516363]6.x 	Solution #x: End-to-End QoS support for Layer-3 UE-to-Network Relay 
6.x.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."  
[bookmark: _Toc26173044][bookmark: _Toc26516364]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.x.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. 


Figure 6.x.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 [7].

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 that for standardized 5QIs and PQIs, it is also possible that the mappings between PQIs and 5QIs are standardized.
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.      
[bookmark: _GoBack]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.x.2 Enhancements to support dynamic QoS handling 
As shown in figure 6.x.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. The SMF can deduct the PC5 PDB from the end-to-end PDB and use the remainder in the QoS Profiles.
When dynamic PCC control is supported, the SMF can base on the PCC rules to determine the PDB to use. Otherwise, SMF can be based on pre-configuration, e,g. corresponds to 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.  
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Existing procedures defined in TS 23.502 and TS 23.287 can be used to manage the QoS flows and PC5 QoS flows to serve the Remote UE.

[bookmark: _Toc26173037][bookmark: _Toc30666540][bookmark: _Toc31029834][bookmark: _Toc31030725]6.x.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.
>>>>End Changes<<<<
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