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1	Introduction
This paper discusses the open issues on QoS split for L2 U2U Relay related to RIL N025.
2	Discussion
2.1		QoS split update
RAN2 has agreed that QoS split in L2 U2U relay is performed by the relay UE per an E2E QoS flow between the remote UEs. The Tx remote UE provides information of the E2E QoS flow to the relay UE for the QoS split. The QoS split is on only PDB and it is up to the relay UE how to determine the split PDB. The relay UE then provides the QoS split information of the split PDB for the first hop to the Tx remote UE. Then whether and how to support the operation that the relay UE may update the QoS split for the first hop is left open.
The above has been captured in the current TS 38.331 as follows. 
[bookmark: _Toc156130105]5.8.9.11	Sidelink UE information
[bookmark: _Toc156130106]5.8.9.11.1	General


Figure 5.8.9.11.1-1: Sidelink UE information procedure
This purpose of this procedure is to transfer the UE information in sidelink. The L2 U2U Remote UE informs its end-to-end QoS information to its connected L2 U2U Relay UE in the UEInformationRequestSidelink message, and the L2 U2U Relay UE delivers the split QoS information of the first hop to the Remote UE in the UEInformationResponseSidelink message.
[bookmark: _Hlk152345718]Editor's Note:	Whether this message arrangement is optimal can be discussed in maintenance. Whether to cover the case the Relay UE updates the QoS split can be discussed in maintenance.
It is well recognized that, as conditions including SL resource and channel conditions on the first hop and second hop in U2U relay may dynamically change, the QoS split of PDB for the first hop and second hop should better be able to adapt to such conditions in order to meet E2E PDB for individual U2U relay packets. This point is reflected in the Editor’s Note above (highlighted by yellow).
To enable possible update of the QoS split for an existing E2E DRB by the L2 U2U relay, it is proposed to enhance the procedure with a relay UE initiated split PDB update for the first hop.
Proposal 1.1: Enhance the QoS split procedure by allowing the relay UE to initiate an update of the split PDB for the first hop for the existing E2E SL-DRB(s).
This enhancement can be easily implemented by allowing the Relay UE to send UEInformationResponseSidelink message without receiving a new UEInformationRequestSidelink message (as depicted in the figure below).


Proposal 1.2: Modify the Sidelink UE information procedure by enabling the Relay UE to send unsolicited UEInformationResponseSidelink message including all QoS flow(s) where PDB has been changed. The text proposal for 38.331 can found in the Annex.
2.2		Preferred split PDB indication
An additional enhancement that would make the procedure more robust is that the Tx remote UE may be allowed to indicate a preferred split PDB for the first hop to the relay UE when requesting the QoS split. This could help to the Relay UE to optimize the allocated PDB for the hops.
Proposal 2.1: The Tx remote UE may indicate a preferred split PDB for the first hop to the relay UE when requesting QoS split per QoS flows.
This enhancement can be easily implemented by extending the UEInformationRequestSidelink message with a new optional field that represents the preferred packet delay budget applicable for the QoS flows.
Proposal 2.2: Add a new “preferred delay budget” field into the UEInformationRequestSidelink message. See Annex for TP.
3	Conclusion
This document has made the following proposals:
Proposal 1.1: Enhance the QoS split procedure by allowing the relay UE to initiate an update of the split PDB for the first hop for the existing E2E SL-DRB(s).
Proposal 1.2: Modify the Sidelink UE information procedure by enabling the Relay UE to send unsolicited UEInformationResponseSidelink message including all QoS flow(s) where PDB has been changed. The text proposal for 38.331 can found in the Annex.
Proposal 2.1: The Tx remote UE may indicate a preferred split PDB for the first hop to the relay UE when requesting QoS split per QoS flows.
Proposal 2.2: Add a new “preferred delay budget” field into the UEInformationRequestSidelink message. See Annex for TP.









Annex:	TP for 38.331
The changes belong to proposal 2.1 and 2.2 are highlighted by cyan.
***** Start of Changes *****
5.8.9.11	Sidelink UE information
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Figure 5.8.9.11.1-1: Sidelink UE information procedure
This purpose of this procedure is to transfer the UE information in sidelink. The L2 U2U Remote UE informs its end-to-end QoS information to its connected L2 U2U Relay UE in the UEInformationRequestSidelink message, and the L2 U2U Relay UE delivers the split QoS information of the first-hop to the Remote UE in the UEInformationResponseSidelink message. The Remote UE may update the QoS split information of the first-hop by sending new UEInformationResponseSidelink message to the Remote UE as specified in 5.8.9.11.X.
Editor's Note:	Whether this message arrangement is optimal can be discussed in maintenance. Whether to cover the case the Relay UE updates the QoS split can be discussed in maintenance.
[bookmark: _Toc156130107]5.8.9.11.2	Actions related to transmission of the UEInformationRequestSidelink by the UE
For initial information transfer (e.g. for QoS split) or upon change in any of the information in the UEInformationRequestSidelink, the UE shall set the contents of UEInformationRequestSidelink message as follows:
1>	if the UE is acting as L2 U2U Remote UE:
2>	set sl-E2E-QoS-ConnectionListPC5 to include the end-to-end QoS profile(s) of the sidelink QoS flow(s) of peer L2 U2U Remote UE if configured by the upper layer, and for each entry:
3>	set sl-DestinationIdentityRemoteUE to include the associated destination identity for peer L2 U2U Remote UE if configured by the upper layer;
2>	optionally set elements of the sl-PreferredPDBList to the preferred PDB value between the L2 U2U Remote UE and the L2 U2U Relay UE for QoS flow(s);
2>	submit the UEInformationRequestSidelink message to lower layers for transmission;
[bookmark: _Toc156130108]NOTE:	It is left to L2 U2U Remote UE implementation on how to determine the elements of the sl-PreferredPDB-List.
5.8.9.11.3	Actions related to reception of the UEInformationRequestSidelink by the UE
The UE shall perform the action related to transmission of a UEInformationResponseSidelink by the UE as specified in 5.8.9.11.X.following actions upon reception of the UEInformationRequestSidelink:
5.8.9.11.X	Actions related to transmission of a UEInformationResponseSidelink by the UE
The UE shall perform the following actions using the parameters of the corresponding UEInformationRequestSidelink message:
1>	if the UE is acting as L2 U2U Relay UE:
2>	if the UEInformationRequestSidelink includes the sl-E2E-QoS-ConnectionListPC5:
3>	perform QoS split based on the sl-QoS-InfoList for each QoS flow to decide the split PDB value for each PC5 hop;
3>	set the contents of UEInformationResponseSidelink message as follows:
4>	set sl-SplitQoS-InfoListPC5 to include the split PDB value for each QoS flow on the fisrt PC5 hop between L2 U2U Relay UE and L2 U2U Remote UE;
4>	set sl-DestinationIdentityRemoteUE to include the associated destination identity for peer L2 U2U Remote UE if configured by the upper layer;
3>	submit the UEInformationResponseSidelink message to lower layers for transmission;
NOTE:	It is left to Relay UE implementation on how to split the PDB. The U2U Relay also considers the elements of the sl-PreferredPDB-List when they are available. 
***** Next Set of Changes *****
[bookmark: _Toc156130868]–	UEInformationRequestSidelink
The UEInformationRequestSidelink message is used to transfer UE information in sidelink, e.g. the end-to-end QoS information for L2 U2U Relay operation.
Signalling radio bearer: SL-SRB3
RLC-SAP: AM
Logical channel: SCCH
Direction: L2 U2U Remote UE to L2 U2U Relay UE
UEInformationRequestSidelink message
-- ASN1START
-- TAG-UEINFORMATIONREQUESTSIDELINK-START

UEInformationRequestSidelink-r18 ::=      SEQUENCE {
    rrc-TransactionIdentifier-r18             RRC-TransactionIdentifier,
    criticalExtensions                        CHOICE {
        ueInformationRequestSidelink-r18          UEInformationRequestSidelink-r18-IEs,
        criticalExtensionsFuture                  SEQUENCE {}
    }
}

UEInformationRequestSidelink-r18-IEs ::= SEQUENCE {
    sl-E2E-QoS-ConnectionListPC5-r18        SEQUENCE (SIZE (1.. maxNrofSL-Dest-r16)) OF SL-E2E-QoS-ConnectionPC5-r18 OPTIONAL, -- Need N
    lateNonCriticalExtension                 OCTET STRING                                                             OPTIONAL,
    nonCriticalExtension                     SEQUENCE {}                                                              OPTIONAL
}

SL-E2E-QoS-ConnectionPC5-r18 ::=         SEQUENCE {
        sl-DestinationIdentityRemoteUE-r18   SL-DestinationIdentity-r16,
        sl-QoS-InfoList-r18                  SEQUENCE (SIZE (1..maxNrofSL-QFIsPerDest-r16)) OF SL-QoS-Info-r16
        sl-PreferredPDB-List-r18             SEQUENCE (SIZE (1..maxNrofSL-QFIsPerDest-r16)) OF INTEGER (0..1023)      OPTIONAL
}

-- TAG-UEINFORMATIONREQUESTSIDELINK-STOP
-- ASN1STOP

	UEInformationRequestSidelink field descriptions

	SL-E2E-QoS-ConnectionListPC5
Indicates the QoS info for a list of end-to-end PC5 connections with each connection indicated by the destination L2 ID of the peer L2 U2U Remote UE.



	SL-E2E-QoS-ConnectionPC field descriptions

	sl-PreferredPDB-List
Indicates the preferred PDB on the first PC5 hop that should be considered by the L2 U2U Relay UE when the PDBs are determined. The nth element of the list corresponds to the nth element of the sl-QoSInfoList.



***** End of Changes *****
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