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Abstract: This contribution proposes evaluation and interim conclusion of QoS handling for KI#1&KI#2.
1 Introduction
[bookmark: _Hlk165044463]For Key Issue #1: “Support of multi-hop UE-to-Network Relays”, the following aspect needs to be studied in solutions:
-	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.
For Key Issue #2: “Support of multi-hop UE-to-Network Relays”, the following aspect needs to be studied in solutions:
-	How to satisfy end-to-end QoS requirements for the End UEs over the path via 5G ProSe multi-hop UE-to-UE Relays, if needed.

For QoS handling procedure, solution #1,2,7,9 all proposed to support End-to-end QoS management for multi-hop UE-to-Network Relays or multi-hop UE-to-UE Relays. Sol#3, 4 use MANET protocol which lacks of description of support for End-to-End QoS and may need further clarification.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-03.

* * * * Next change * * * * (all new text)
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc97036718][bookmark: _Toc519004414]7.X	QoS handling for multi-hop UE-to-Network Relays or multi-hop UE-to-UE Relays
For QoS handling procedure, solution #1,2,7,9 all proposed to support End-to-end QoS management for multi-hop UE-to-Network Relays or multi-hop UE-to-UE Relays. The solutions for QoS handling can be summarized and evaluated as the following:
· In solution 1, End-to-End QoS and the next hop QoS parameters are provided to the adjacent hop. For network initiated QoS flows, the UE-to-Network Relay decides the End-to-End PC5 QoS parameters. The UE-to-Network or Intermediate Relay decides the next hop PC5 QoS parameters. For UE initiated QoS flows, the Remote UE provides the End-to-end QoS requirements to the UE-to-Network Relay. The UE-to-Network Relay provides the 5QI for the Uu QoS control and the PQI for end-to-end PC5 QoS control. The UE-to-Network Relay and Intermediate Relay decides the next hop PC5 QoS parameters. 
· [bookmark: _GoBack]In solution 2, the Intermediate Relay at each hop can determine the per-hop QoS or cumulative QoS. For network initiated QoS flows, UE-to-Network Relay indicates the determined PC5 QoS to the Intermediate Relay. Intermediate Relay calculates the per hop QoS with the next hop based on E2E QoS and the received calculated per-hop QoS(s) of Intermediate Relays at the earlier hops. For UE initiated QoS flows, the Remote UE provides the End-to-end QoS requirements to the UE-to-Network Relay. The U2N Relay may consider the requested PC5 QoS info from the Remote UE and cumulative QoS info from Intermediate Relays when determining the PC5 QoS.
· In solution 7, the QoS of remaining hops is provided to the adjacent hop. Each intermediate Relay splits the received QoS into QoS with adjacent (last) hop and QoS of remaining hops. For network initiated QoS flows, the U2N Relay decides Uu QoS and End-to-End PC5 QoS and sends the PC5 QoS to the next hop Intermediate Relay. For UE initiated QoS flows, the U2N Relay decides Uu QoS and PC5 QoS based on the QoS received from Intermediate Relay. Accepted QoS is included in the DCA/LMA message.
· In solution 9, the End-to-End QoS is handled hop-by-hop, each UE-to-UE Relay decides the QoS of adjacent PC5 hop and the remaining hops. The accepted QoS with adjacent hop and accumulated QoS from the target End UE to the Relay are included in the link management messages (DCA/LMA) to know whether entire "remaining QoS" is accepted. Similar mechanism of this solution can also apply for the QoS handling of multi-hop UE-to-Network Relay.
The main idea in Sol#1 and Sol#2 is that relay decides the next hop PC5 QoS parameters based on E2E QoS and received QoS information at the earlier hops. But it is a issue if the accepted QoS of the adjacent hop may not be the same as the previously determined QoS parameters of this hop. Consequently, there will also be different between the sum of accepted QoS for each adjacent terminal and E2E QoS, when the adjacent terminal QoS is not equal to the previously determined QoS and this deviation may accumulate through many hops. Sol#7 and Sol#9 aimed to reuse the End-to-end QoS management for single hop U2N/U2U relay as defined in TS23.304 clause 5.6.2.1, with some additional enhancements that enhanced parts are different for each solution. The relay UE splits remaining QoS per hop, and using this scheme will have less message overhead because DCR/LMR only contains the remaining QoS.
In general, as discussion in Sol#9, all solutions related to QoS handling must consider whether the returned QoS parameters can be used to determine whether the previously received QoS parameters meet the requirements. Therefore, the accumulated QoS parameter is necessary to be reported to the Relay UE to correct deviations which refer to situations where the splitting QoS information is different from the accepted QoS information. Besides, in order to achieve better consistency between the UE-to-Network and UE-to-UE solutions, reusing the End-to-end QoS management for single hop U2N/U2U relay in R18 with some additional enhancements can be considered as way forward.
* * * * Next change * * * * (all new text)
[bookmark: _Toc50467039][bookmark: _Toc50468383][bookmark: _Toc50468653][bookmark: _Toc50468924][bookmark: _Toc50630899][bookmark: _Toc54944249][bookmark: _Toc54945725][bookmark: _Toc54946112][bookmark: _Toc57104911][bookmark: _Toc57105295][bookmark: _Toc57106640][bookmark: _Toc59102407]8.X	Interim conclusion of QoS handling for KI# 1 & KI# 2.
For key issue #1, the following is taken as conclusion of QoS handling:
· For both network initiated and Remote UE initiated QoS flows, the UE-to-Network Relay decides the End-to-End PC5 QoS and Uu QoS parameters.
· The End-to-End QoS is handled hop-by-hop, UE-to-Network Relay and/or each Intermediate Relay decides the QoS of adjacent PC5 hop and the remaining hops to Remote UE. The accumulated QoS from the Remote UE to Intermediate Relay is included in the link management messages (DCA/LMA) to next hop, along with the accepted QoS of adjacent PC5 hop.
For key issue #2, the following is taken as conclusion of QoS handling:
· The End-to-End PC5 QoS is handled hop-by-hop, by using Rel-18 QoS handling mechanism, each UE-to-UE Relay decides the QoS of adjacent PC5 hop and the remaining hops to target End UE. The accumulated QoS from the target End UE to the UE-to-UE Relay is included in the link management messages (DCA/LMA) to next hop, along with the accepted QoS of adjacent PC5 hop.

* * * * End of changes * * * *
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