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1. Discussion
The KI#1 in TR 23.700-03 on Support of multi-hop UE-to-Network Relays contains the following aspects to be studied:
-	Whether and how to support end-to-end QoS requirements between Remote UE and the network via multi-hop Layer-3 UE-to-Network Relay.
Also, the following EN about End-to-end QoS management is open in Solution #1 
Editor's note:	Support of the end-to-end QoS management, e.g. QoS split among the multi-hops, is FFS.
This solution proposes that end-to-end QoS management for multi-hop UE-to-Network Relays can be done similarly as End-to-end QoS management for single hop Layer-3 UE-to-Network Relay as defined in TS 23.304 [4] clause 5.6.2.1, with enhancement to handle QoS split over multiple legs of PC5 interface.
2. Proposal
It is proposed to agree the following changes to TR 23.700-03 V0.2.0.  Note that it is documented as stand alone since may be applicable to other solns than soln#1.


* * * First Change * * * *
[bookmark: _Toc22214907][bookmark: _Toc22286586][bookmark: _Toc23317647][bookmark: _Toc94300259][bookmark: _Toc160717632]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
	
	Key Issues

	Solutions
	1
	2
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	X
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	X

	4
	X
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* * * Next Change (all new)* * * *
[bookmark: _Toc160717645]6.X	Solution #X: Support End-to-end QoS management for multi-hop Layer-3 UE-to-Network Relays
6.X.1	Descritpion
The study aspect on whether and how to support end-to-end QoS requirements between Remote UE and the network via multi-hop Layer-3 UE-to-Network Relay is included in KI#1. This solution proposes that end-to-end QoS management for multi-hop UE-to-Network Relays can be done similarly as End-to-end QoS management for single hop Layer-3 UE-to-Network Relay as defined in TS 23.304 [4] clause 5.6.2.1, with enhancement to handle QoS split over multiple legs of PC5 interface. 
The solution covers the procedures for the case that the QoS Flows setup are initiated by network and the case that 5G ProSe Layer-3 Remote UE initiates QoS Flows setup or modification during the Layer-2 link establishment or modification procedure.
NOTE:  This solution also addresses the Editor’s Note "Support of the end-to-end QoS management, e.g. QoS split among the multi-hops, is FFS" in clause 6.1.2.6 of Solution #1.
6.X.2	Procedures
For Layer-3 Relay operation, as shown in figure 6.X.2-1 below, the end-to-end QoS can be met only when the QoS requirements are properly translated and satisfied over the multiple legs respectively.


Figure 6.X.2-1: End-to-End QoS translation for 5G ProSe multi-hop Layer-3 UE-to-Network Relay operation
To achieve this, the QoS mapping can be pre-configured or provided to the 5G ProSe Layer-3 UE-to-Network Relay by the PCF using Prose Policy as specified in TS 23.304 [4] clause 5.1.4.1. The QoS mapping information for the 5G ProSe Layer-3 UE-to-Network Relay contains the 5QI and PQI mapping same as specified in TS 23.304 [4] clause 5.6.2.1. 
Additionally, the 5G ProSe Layer-3 UE-to-Network Relay and the intermediate UE-to-Network Relay, based on its implementation, can locally configure one or more hop adjustment factors to determine PC5 QoS to be used over each hop. The hop adjustment factor is used by the 5G ProSe Layer-3 UE-to-Network Relay and the intermediate UE-to-Network Relays to derive the packet delay budget that applies to the PC5 link over each hop from end-to-end QoS info, e.g. 1/5 of the standardized PDB value for hop count =5.
6.X.2.1	Network initiated QoS Flows
Based on the received QoS parameters from SMF, the 5G ProSe Layer-3 UE-to-Network Relay decides the end-to-end PC5 QoS parameters for the corresponding PC5 QoS Flow based on the QoS mapping as defined in TS 23.304 [4] clause 5.6.2.1.  The end-to-end PC5 QoS parameters are interpreted as the end-to-end QoS requirements for the traffic transmission between 5G ProSe Layer-3 Remote UE and the 5G ProSe Layer-3 UE-to-Network Relay. The 5G ProSe Layer-3 UE-to-Network Relay also decides the next hop PC5 QoS parameters, based on the end-to-end PC5 QoS parameters, hop adjustment factor and hop info (e.g. hop count between 5G ProSe Layer-3 Remote UE and the 5G ProSe Layer-3 UE-to-Network Relay). The 5G ProSe Layer-3 UE-to-Network Relay provides the end-to-end PC5 QoS info and the generated next hop PC5 QoS info to its connected next hop intermediate UE-to-Network Relay.
The Intermediate UE-to-Network Relay(s) accepts the received next hop PC5 QoS info and uses it with its upstream PC5 QoS Flow. The Intermediate UE-to-Network Relay(s), based on its implementation, determines the PC5 QoS parameters for the corresponding downstream next hop PC5 link, based the received end-to-end PC5 QoS info, hop adjustment factor and hop info (e.g. hop count between 5G ProSe Layer-3 Remote UE and the 5G ProSe Layer-3 UE-to-Network Relay). The GFBR and MFBR values for the next hop PC5 GBR QoS Flow are set equal to the GFBR and MFBR values of the received PC5 QoS info respectively. Then the Intermediate UE-to-Network Relay(s) provides the received end-to-end PC5 QoS info and the determined next hop PC5 QoS info to its next hop Intermediate UE-to-Network Relay or the 5G ProSe Remote UE. 
6.X.2.2	5G ProSe Layer-3 Remote UE initiated QoS Flows
If the 5G ProSe Layer-3 Remote UE initiates PC5 QoS Flows setup or modification during the Layer-2 link establishment or modification procedure, the 5G ProSe Layer-3 Remote UE provides the QoS Info as described in TS 23.304 [4] clause 6.4.3.6 to its connected Intermediate UE-to-Network Relay. The PC5 QoS parameters of the QoS Info (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc.) sent by the 5G ProSe Layer-3 Remote UE are interpreted as the end-to-end QoS requirements by the Intermedaite UE-to-Network Relay(s) for the traffic transmission between 5G ProSe Layer-3 Remote UE and UPF. The intermediate UE-to-Network Relay(s) forwards the received QoS info to the 5G ProSe Layer-3 UE-to-Network Relay.
Based on the received end-to-end QoS parameters from the 5G ProSe Layer-3 Remote UE via intermediate UE-to-Network Relay(s), the 5G ProSe Layer-3 UE-to-Network Relay decides the 5QI for the Uu QoS control and the PQI for end-to-end PC5 QoS control as defined in TS 23.304 [4] clause 5.6.2.1. The 5G ProSe Layer-3 UE-to-Network Relay also decides the next hop PC5 QoS parameters of the PC5 link with its connected Intermediate UE-to-Network Relay, as described in clause 6.x.2.1 in this document. The 5G ProSe Layer-3 UE-to-Network Relay provides the determined end-to-end PC5 QoS info and the next hop PC5 QoS info to its connected intermediate UE-to-Network Relay as part of the Accept message to the 5G ProSe Layer-3 Remote UE.
The Intermediate UE-to-Network Relay(s) accepts the received next hop PC5 QoS info as part of the Accept message from the 5G ProSe Layer-3 UE-to-Network Relay or its upstream Intermediate UE-to-Network Relay and uses it with the upstream PC5 QoS Flow. The Intermediate UE-to-Network Relay(s) decides the PC5 QoS parameters for the corresponding next hop PC5 QoS Flow as described in clause 6.x.2.1 in this document and provides the end-to-end PC5 QoS info and the generated next hop PC5 QoS info to its connected next hop intermediate UE-to-Network Relay or the 5G ProSe Layer-3 Remote UE as part of the Accept message to the 5G ProSe Layer-3 Remote UE. 
6.X.3	Impacts on services, entities and interfaces
5G ProSe UE-to-Network Relay:
-	Support enhanced QoS handling.
5G Intermediate UE-to-Network Relay:
-	Support enhanced QoS handling.
5G ProSe Remote UE:
-	Support enhanced QoS handling.

*** End of Changes ***
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