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1 Introduction
[bookmark: _Hlk61519723]In this paper, we discuss several open issues related to the following RILs for L2 U2U relay operation , which are raised during ASN.1 review:
· J107, H693, Z755, A622, O409: how relay UE understand the mapping of e2e QoS flow to e2e SLRB
· O408, H668, A606: PC5 Relay RLC channel addition/modification for L2 U2U relay
· O421, O400-O407, H688, A608, S431: the need of explicit indication of U2U relay support in SIB12
We analyze each of the above issues and proposed solutions. We also provided corresponding TP to highlight the speciation impacts.
2 Discussion 
2.1	QoS Split and e2e QoS Flow mapping to e2e SLRB (J107, H693, Z755, A622, O409)
During the RAN2#124 meeting, the following agreements have been reached relate to QoS split and SRAP mapping (e2e SLRB to per-hop PC5 Relay RLC channel):
	· For split of QoS, only support to split PDB for U2U relay. For other QoS parameters, source remote UE uses the parameters in e2e QoS profiles for the first hop configuration.
· Relay UE uses split PDB and other QoS parameters in e2e QoS profiles for the second hop configuration.
· The split PDB value is not delivered to the second-hop peer L2 U2U Remote UE.
· Implement the RRC CR with two new PC5-RRC messages, one for source remote UE to send e2e QoS to relay UE, the other one for relay UE to send split PDB to source remote UE.  Whether this message arrangement is optimal can be discussed in maintenance.
· Both e2e QoS and split QoS are needed in SUI to source remote UE’s gNB and need to be associated with one another. Further to discuss the signaling in running CR discussion, e.g. whether it is in a single entry in SUI message or two entries in SUI messages, whether separate list is needed.
· Relay UE to report second hop QoS profile and target remote UE ID in SUI to gNB.  Relay UE reports the per-SLRB second-hop QoS profile (i.e., a list of SLRB-specific e2e QoS entries, with PDB replaced by the split PDB, along with an ID for the network to use to provide the SRAP configuration) to gNB.  Signalling details can be discussed in the running CR finalisation.
· The mapping configuration (from e2e SLRB to RLC channel) is needed in SIB12/pre-configuration.  The existing table format is used as a baseline, subject to discussion during maintenance.  The related editor’s note can be kept.



Since the above solution was reached at the very last moment of WI completion, there is some concern that there could have been some glitches not yet figured out and the solution may need further revision/enhancement. Also, there are several editors’ notes related to this issue, as shown below.
Editor’s Note: The mapping configuration (from e2e SLRB to RLC channel) is needed in pre-configuration.  The existing table format is used as a baseline, subject to discussion during maintenance.
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.
Editor’s Note: Whether the per-SLRB QoS is reported in a list of E2E connections or all in one big list can be further checked in maintenance.
After carefully examining the RRC implementation in TS 38.331 v18.0.0, we feel that the main problem of the above approach is that the L2 U2U relay UE cannot understand which QOS flow it performs QoS Split belongs to which e2e SLRB. This is very critical because in user plane, L2 U2U relay UE can only read SRAP header (which contains local ID pair and BEARER ID information) and cannot see any “QoS flow identifiers.
In current RRC spec, this mapping issue is supposed to be mitigated via the legacy RRCReconfigurationSidelink procedure for conveying SLRB configuration (and the corresponding flow-to-SLRB mapping) from remote UE to relay UE. But this approach has several fatal flaws: 
· The e2e SLRB in L2 U2U relay could be end-to-end RB towards multiple different target Remote UE(s). Therefore, it is not as same as legacy direct PC5 link SLRB configuration which just between two SL UEs. Thus, the legacy SLRB and SDAP configurations sent from source remote UE towards the L2 U2U relay UE are missing the critical “target destination ID” information, so the relay UE will not understand which SLRB is for which target remote UE.
· The SLRB (and corresponding mapping) is for end-to-end traffic which shall not be used to trigger any SL-DRB setup between Source Remote UE and L2 U2U relay UE in the direct link. However, the legacy procedure includes the full set of SLRB configuration to allow the relay UE (Rx UE) to establish a SL-DRB corresponding to the given SLRB-PC5-ConfigIndex, which is not what the Source Remote UE (Tx UE) intends to do. There is no need for any SL-DRB establishment per-hop. As indicated in proposed changes in RIL O409, the text to clarify this difference is lengthy and messy, and a bit difficult for spec readers to understand.
· The SDAP configuration in RRCReconfigurationSidelink (sl-SDAP-configPC5) only including PQFI mapping to each SLRB, but there is no QoS profiles included for each PQFI. Hence, the L2 U2U relay UE cannot associate this SLRB where end-to-end PQFIs are mapped with the QFIs provided in UEInformationRequestSidelink message for QoS splitting. Therefore, the L2 U2U relay UE will not be able to determine what is the proper “remaining QoS (PDB)” for the aggregated end-to-end traffic (for all PQFIs on this ingress e2e SLRB) and unable to create/choose a proper egress PC5 relay RLC channel for the 2nd hop for this e2e SLRB.
Given the above reasons, we can have the following observation:  
Observation 1: 	There are serious issues caused by reusing RRCReconfigurationSidelink to convey SDAP mapping per e2e SLRB between source L2 remote UE and L2 relay UE.
Also, it is worth discussing that whether the QOS split shall be done on “dynamic” real-time end-to-end traffic flows or just based on static SLRB and SDAP configuration (e.g. sl-sdap-config provided in SIB12 or OOC). This will lead to complete different QoS split results. If L2 U2U relay UE performs split for every potential QoS profile provisioned by the NW, the split result may be dramatically different from that by only splitting a small set of QoS profiles provided by Source remote UE based on real-time QoS flows. 
According to the text in clause 5.8.9.11.2 as shown below:
	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: 



According to the above text, the end-to-end QOS flows provided in UEInformationRequestSidelink message is provided by upper layer, which should be based on user plane traffic and should be based on PFI (PC5 QoS Flow identifier) in TS 23.304 [3] which is same as PQFI in AS layer specification. But the ASN.1 structure use the “QFI” term in “sl-E2E-QoS-ConnectionListPC " IE, which is based on AS layer NW configuration (e.g., from gNB). This inconsistency will make this scheme not working for IDLE/INACTIVE/OOC Source remote UE(s). Another related issue is that even if Source remote UE includes a particular “QFI” in the UEInformationRequestSidelink message, there seems no guarantee/restriction that the QoS profile provided for this QFI is as same as NW configuration (SIB or dedicated RRC signalling) in sl-SDAP-config because the “actual” QoS may not always matching the (pre-)configured QOS profile, and the source remote UE may want the relay UE to split the actual QoS profile which is different from the (pre-)configured one.
Observation 2: 	It is unclear how source remote UE in IDLE/INACTIVE/OOC to provide end-to-end QFI lists and corresponding QOS profiles in UEInformationRequestSidelink.
Given the above observations, we feel that the current scheme for per-flow QOS split is somewhat broken given the disconnection from PQFI and QFI and missing SLRB mapping information.
There are two alternative ways to fix this:
Alternative 1: Remote UE include QoS-flow-to-SLRB mapping directly in UEInformationRequestSidelink. And it is up to remote UE implementation to choose which PQFI to use for which QoS-profile. 
Alternative 2: Remote UE aggregated the per-flow QoS to a per SLRB QoS based on QoS-flow-to-SLRB mapping and ask relay UE to perform a per-SLRB split.
Here are some detailed evaluations on the above alternatives:
Alternative-1: Including e2e SLRB mapping for each (to-be-split) QoS flow in UEInformationRequestSidelink
In this approach, we no longer use RRCReconfigurationSidelink to convey the SDAP mapping or invent any new IEs for this message to carry such information. The most efficient way is to just add the e2e SLRB information directly in UEInformationRequestSidelink message. This is because only the QoS flows to be split matters for L2 U2U relay UE and any extra semi-static SDAP configuration is not needed at all. The source remote UE simply just identify the SLRB index (SLRB-PC5-ConfigIndex) to be associated with the PQFI in a flow list per each target remote UE destination. 
Alternative-2: relay UE conduct per-SLRB QoS split
In this approach, the per-flow QoS split approach is no longer used due to the complexity and overhead of convey flow-to-SLRB mapping with extra PC5-RRC signalling. This is also in line with the fundamental principle that L2 relay UE (and its serving gNB) should not be exposed to e2e QoS flows. This will help to significantly reduce signalling overhead in both UEInformationRequestSidelink and SidelinkUEinformationNR because all per-flow QoS reporting is not needed. For example, in SUI message, only the per-SLRB QoS reporting is needed for RRC_CONNECTED UE. And NW can simply add/update SRAP mapping & PC5 Relay RLC channel configuration based on this per-SLRB split QoS requirements for each hop. That will also simplify gNB involvement of L2 U2U relay operation.
And it is completely up to remote UE implementation to decide how to aggregate per-e2e flow QOS to per e2e SLRB QOS, similar to what is now required for L2 U2U remote UE and relay UE to aggregate per-hop QOS of flows to decide PC5 Relay RLC channel in each respective PC5 hop.
Based on the discussion, we think both alternatives will solve the issue with reduced signalling overhead. We suggest RAN2 to choose one option to solve the problem:
Proposal 1	RAN2 consider the two alternatives below to solve the SDAP-config issue between Source Remote UE and L2 U2U relay UE:
Alternative 1:	Remote UE include QoS-flow-to-SLRB mapping directly in UEInformationRequestSidelink. And it is up to remote UE implementation to choose which PQFI to use for which QoS-profile 
Alternative 2: 	Remote UE aggregated the per-flow QoS to a per SLRB QoS based on QoS-flow-to-SLRB mapping and ask relay UE to perform a per-SLRB split.
Proposal 2	If either of the alternative is chosen, RAN2 agrees the corresponding TP in Appendix 4.1 or 4.2.
2.2	PC5 Relay RLC channel operation (O408, H668, A606)
For the PC5 Relay RLC channel used for L2 U2U relay operation for IDLE/INACTVE or OOC case, whether a new PC5 Relay RLC channel is needed or an existing PC5 Relay RLC channel can be reused to carry an end-to-end SLRB should be based on per-hop QoS split results. This UE logic needs to be clearly specified in the RRC specification and this is not simply equal to “based on SIB12/Pre-configuration”. Therefore, we suggest capturing the following logical step-by-step in clause 5.8.9.7.2 for Source Remote UE or Relay UE in RRC_IDLE, RRC_INACTIVE or out-of-coverage:
1. The UE determines the QoS profile for an end-to-end SLRB (how to aggregate is up to UE implementation)
2. The UE determines the SLRB-Uu-ConfigIndex based on SDAP configuration.
3. The UE search the RLC bearer configuration for a RLC configuration whose sl-ServedRadioBearer matching the   SLRB-Uu-ConfigIndex
4. If the RLC channel corresponding with this RLC configuration has not been established yet, trigger the addition of new PC5 Relay RLC channel.
For modification of PC5 Relay RLC channel used for L2 U2U relay, this can be same as legacy text based on SIB12/Preconfiguration or sl-ConfigDedicatedNR.
Proposal 3	The triggering condition of addition(s) of PC5 Relay RLC channel for L2 U2U for IDLE/INACIVE/OOC case are manifested in detail for Source Remote UE and Relay UE, respectively.
Proposal 4	RAN2 agrees the TP for this issue in Appendix 4.3.
2.3	SIB12 indication for U2U relay (O421, O400-O407, H688, A608, S431)
Regarding whether there is a need of explicit U2U relay support indication in SIB12, which is related to the following editor’s Note:
Editor's Note: FFS whether the old indication for R17 U2N Relay can be used for R18 U2U Relay or a new U2U Relay-specific indication is needed for gNB capability of supporting U2U Relay. 
Our understanding is that there is already a top-level IE sl-DiscConfigCommon-v1800 in SIB12 to indicate the U2U relay discovery support. Also, support of U2U relay discovery is equivalent to “at least supports L3 U2U relay”.
Therefore, if this U2U discovery configuration is not given in SIB12, then it means the gNB does not support U2U relay operation at all. The only need change is to add “The field is mandatory if either Layer-3 U2U or Layer-2 U2U relay is supported by NW“ in field description of sl-DiscConfigCommon-v1800
Proposal 5	Add “The field is mandatory if either Layer-3 U2U or Layer-2 U2U relay is supported by NW“ in field description of sl-DiscConfigCommon-v1800.
However, whether the gNB supports L2 U2U relay is not indicated by the current SIB12 in ASN.1. We suggest to add an explicit indication for this:
Proposal 6	Add a Layer-2 U2U Relay specific indication in SIB12. 
Proposal 7	RAN2 agrees the TP for this issue in Appendix 4.4.
 
3 Conclusion
In this contribution, we discuss the open issues for L2 U2U relay operation and have the following observations: 
Observation 1: 	There are serious issues caused by reusing RRCReconfigurationSidelink to convey SDAP mapping per e2e SLRB between source L2 remote UE and L2 relay UE.
Observation 2: 	It is unclear how source remote UE in IDLE/INACTIVE/OOC to provide end-to-end QFI lists and corresponding QOS profiles in UEInformationRequestSidelink.

Then, we have the following proposals:
Proposal 1	RAN2 consider the two alternatives below to solve the SDAP-config issue between Source Remote UE and L2 U2U relay UE:
Alternative 1:	Remote UE include QoS-flow-to-SLRB mapping directly in UEInformationRequestSidelink. And it is up to remote UE implementation to choose which PQFI to use for which QoS-profile 
Alternative 2: 	Remote UE aggregated the per-flow QoS to a per SLRB QoS based on QoS-flow-to-SLRB mapping and ask relay UE to perform a per-SLRB split.
Proposal 2	If either of the alternative is chosen, RAN2 agrees the corresponding TP in Appendix 4.1 or 4.2.
Proposal 3	The triggering condition of addition(s) of PC5 Relay RLC channel for L2 U2U for IDLE/INACIVE/OOC case are manifested in detail for Source Remote UE and Relay UE, respectively.
Proposal 4	RAN2 agrees the TP for this issue in Appendix 4.3.
Proposal 5	Add “The field is mandatory if either Layer-3 U2U or Layer-2 U2U relay is supported by NW“ in field description of sl-DiscConfigCommon-v1800.
Proposal 6	Add a Layer-2 U2U Relay specific indication in SIB12. 
Proposal 7	RAN2 agrees the TP for this issue in Appendix 4.4.

4 Appendix – TP to 38.331
4.1	TP to 38.331 for Alternative-1 (J107, H693, Z755, A622, O409)

	First change


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-DestinationIdentityRemoteUE to include the associated destination identity for peer L2 U2U Remote UE if configured by the upper layer ; for each destination: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 e2eRBIndex to include the associated destination identity for peer L2 U2U Remote UE if configured by the upper layerend-to-end SLRB index to be indicated in SRAP header as specified in TS 38.351, and for each SLRB;
4>	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 to be mapped to this SLRB,
2>	submit the UEInformationRequestSidelink message to lower layers for transmission;
5.8.9.11.3	Actions related to reception of the UEInformationRequestSidelink by the UE
The UE shall perform the following actions upon reception of the UEInformationRequestSidelink:
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-DestinationIdentityRemoteUE to include the associated destination identity for peer L2 U2U Remote UE if configured by the upper layer; ;
4>	set sl- sl-E2E-SplitQoS-SLRBListPC5SplitQoS-InfoListPC5 to include the split PDB values for each QoS flows on the fisrt PC5 hop between L2 U2U Relay UE and L2 U2U Remote UEmapped to an end-to-end SLRB; per each SLRB; per each SLRB;
45>	set sl-SplitQoS-InfoList sl-DestinationIdentityRemoteUE to include the split PDB value for each QoS flow on the fisrt PC5 hop between L2 U2U Relay UE and L2 U2U Remote UEassociated destination identity for peer L2 U2U Remote UE if configured by the upper layer;
3>	submit the UEInformationResponseSidelink message to lower layers for transmission;

	Next change


–	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-E2E-QoS-SLRBListPC5-r18        SEQUENCE (SIZE (1.. maxNrofSLRB-r16)) OF SL-E2E-QoS-SLRBPC5
}

SL-E2E-QoS-SLRBPC5-r18 ::=         SEQUENCE {
	   sl-e2eRBIndex                      SLRB-PC5-ConfigIndex-r16,
        sl-e2eQoS-InfoList-r18                  SEQUENCE (SIZE (1..maxNrofSL-QFIsPerDest-r16)) OF SL-e2eQoS-Info-r186
}

SL-e2eQoS-Info-r18 ::=                    SEQUENCE {
    sl-QoS-FlowIdentity-r18              SL-PQFI-r16,
    sl-QoS-Profile-r16                    SL-QoS-Profile-r16                                                          
}



-- 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-SLRBPC5
Indicates the QoS info for all QoS flows mapped to an end-to-end SLRB indicated by the SLRB index.



–	UEInformationResponseSidelink
The UEInformationResponseSidelink message is used to deliver UE information in sidelink, e.g. the split QoS information for L2 U2U Relay operation.
Signalling radio bearer: SL-SRB3
RLC-SAP: AM
Logical channel: SCCH
Direction: L2 U2U Relay UE to L2 U2U Remote UE
UEInformationResponseSidelink message
-- ASN1START
-- TAG-UEINFORMATIONRESPONSESIDELINK-START

UEInformationResponseSidelink-r18 ::=       SEQUENCE {
    rrc-TransactionIdentifier-r18               RRC-TransactionIdentifier,
    criticalExtensions                          CHOICE {
        ueInformationResponseSidelink-r18           UEInformationResponseSidelink-r18-IEs,
        criticalExtensionsFuture                    SEQUENCE {}
    }
}

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

SL-SplitQoS-ConnectionPC5-r18 ::=              SEQUENCE {
     sl-DestinationIdentityRemoteUE-r18            SL-DestinationIdentity-r16,
     sl-E2E-SplitQoS-SLRBListPC5-r18        SEQUENCE (SIZE (1.. maxNrofSLRB-r16)) OF SL-E2E-QoSSplit-SLRBLPC5
}

SL-E2E-QoSSplit-SLRBPC5-r18 ::=         SEQUENCE {
	   sl-e2eRBIndex-r18                      SLRB-PC5-ConfigIndex-r16,

     sl-SplitQoS-InfoList-r18                      SEQUENCE (SIZE (1.. maxNrofSL-QFIsPerDest-r16)) OF SL-SplitQoS-Info-r18
}

SL-SplitQoS-Info-r18 ::=                SEQUENCE {
    sl-QoS-FlowIdentity-r18                 SL-QoS-FlowIdentityPQFI-r16,
    sl-SplitPacketDelayBudget-r18           INTEGER (0..1023)                                 OPTIONAL   -- Need M
}

-- TAG-UEINFORMATIONRESPONSESIDELINK-STOP
-- ASN1STOP


	UEInformationResponseSidelink field descriptions

	sl-SplitQoS-ConnectionListPC5
Indicates the split PDB on the first PC5 hop between L2 U2U Relay UE and the L2 U2U Remote UE for a list of end-to-end connection.




	End-of- change



4.2	TP to 38.331 for Alternative-2 (J107, H693, Z755, A622, O409)

	First change



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 end-to-end sidelink QoS flow(s)SLRBs 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>	submit the UEInformationRequestSidelink message to lower layers for transmission;
5.8.9.11.3	Actions related to reception of the UEInformationRequestSidelink by the UE
The UE shall perform the following actions upon reception of the UEInformationRequestSidelink:
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 flowend-to-end SLRB 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 flowend-to-end SLRB 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;

	Next change


–	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-e2eQoS-InfoList-r18                  SEQUENCE (SIZE (1..maxNrofSL-QFIsPerDestRB-r16)) OF SL-e2eQoS-Info-r16r18
}

SL-e2eQoS-Info-r18 ::=                    SEQUENCE {
    sl-e2eRBindex-r18              SLRB-PC5-ConfigIndex-r16,
    sl-QoS-Profile-r16                    SL-QoS-Profile-r16                                                          
}


-- 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.



–	UEInformationResponseSidelink
The UEInformationResponseSidelink message is used to deliver UE information in sidelink, e.g. the split QoS information for L2 U2U Relay operation.
Signalling radio bearer: SL-SRB3
RLC-SAP: AM
Logical channel: SCCH
Direction: L2 U2U Relay UE to L2 U2U Remote UE
UEInformationResponseSidelink message
-- ASN1START
-- TAG-UEINFORMATIONRESPONSESIDELINK-START

UEInformationResponseSidelink-r18 ::=       SEQUENCE {
    rrc-TransactionIdentifier-r18               RRC-TransactionIdentifier,
    criticalExtensions                          CHOICE {
        ueInformationResponseSidelink-r18           UEInformationResponseSidelink-r18-IEs,
        criticalExtensionsFuture                    SEQUENCE {}
    }
}

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

SL-SplitQoS-ConnectionPC5-r18 ::=              SEQUENCE {
     sl-DestinationIdentityRemoteUE-r18            SL-DestinationIdentity-r16,
     sl-SplitQoS-InfoList-r18                      SEQUENCE (SIZE (1.. maxNrofSL-QFIsPerDestRB-r16)) OF SL-SplitQoS-Info-r18
}

SL-SplitQoS-Info-r18 ::=                SEQUENCE {
    
    sl-e2eRBindex-r18              SLRB-PC5-ConfigIndex-r16,
sl-QoS-FlowIdentity-r18                 SL-QoS-FlowIdentity-r16,
    sl-SplitPacketDelayBudget-r18           INTEGER (0..1023)                                 OPTIONAL   -- Need M
}

-- TAG-UEINFORMATIONRESPONSESIDELINK-STOP
-- ASN1STOP


	UEInformationResponseSidelink field descriptions

	sl-SplitQoS-ConnectionListPC5
Indicates the split PDB on the first PC5 hop between L2 U2U Relay UE and the L2 U2U Remote UE for a list of end-to-end connection.




	Next change



–	SidelinkUEInformationNR
The SidelinkUEinformationNR message is used for the indication of NR sidelink UE information to the network.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
SidelinkUEInformationNR message
-- ASN1START
-- TAG-SIDELINKUEINFORMATIONNR-START

SidelinkUEInformationNR-r16::=         SEQUENCE {
    criticalExtensions                  CHOICE {
        sidelinkUEInformationNR-r16         SidelinkUEInformationNR-r16-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

<text omitted> 
SL-TxResourceReqL2-U2U-r18 ::=         SEQUENCE {
    sl-DestinationIdentityL2-U2U-r18       SL-DestinationIdentity-r16                                                 OPTIONAL,
    sl-TxInterestedFreqListL2-U2U-r18      SL-TxInterestedFreqList-r16,
    sl-TypeTxSyncListL2-U2U-r18            SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-TypeTxSync-r16,
    sl-CapabilityInformationSidelink-r18   OCTET STRING                                                               OPTIONAL,
    sl-U2U-InfoList-r18                    SEQUENCE (SIZE (1.. maxNrofRemoteUE-r17)) OF SL-U2U-Info-r18               OPTIONAL,
    ...
}

SL-U2U-Info-r18 ::=                    SEQUENCE {
    sl-U2U-Identity-r18                    CHOICE {
        sl-TargetUE-Identity-r18               SL-DestinationIdentity-r16,
        sl-SourceUE-Identity-r18               SL-SourceIdentity-r17
   },
   sl-E2E-QoS-InfoList-r18                 SEQUENCE (SIZE (1.. maxNrofSL-QFIsPerDest-r16)) OF SL-QoS-Info-r16         OPTIONAL,
   sl-PerHop-QoS-InfoList-r18              SEQUENCE (SIZE (1.. maxNrofSL-QFIsPerDestRB-r16)) OF SL-SplitQoS-Info-r18    OPTIONAL,
   sl-PerSLRB-QoS-InfoList-r18             SEQUENCE (SIZE (1.. maxNrofSLRB-r16)) OF SL-PerSLRB-QoS-Info-r18           OPTIONAL
}

<text omitted> 

SL-SplitQoS-Info-r18 ::=               SEQUENCE {
    
sl-RemoteUE-SLRB-Identity-r18           SLRB-PC5-ConfigIndex-r16,
sl-QoS-FlowIdentity-r18                SL-QoS-FlowIdentity-r16,
    sl-SplitPacketDelayBudget-r18          INTEGER (0..1023)                                                          OPTIONAL,
    ...
}

SL-PerSLRB-QoS-Info-r18 ::=            SEQUENCE {
    sl-RemoteUE-SLRB-Identity-r18           SLRB-Uu-ConfigIndex-r16,
    sl-QoS-ProfilePerSLRB-r18               SL-QoS-Profile-r16                                                        OPTIONAL
}

-- TAG-SIDELINKUEINFORMATIONNR-STOP
-- ASN1STOP

Editor's Note: Whether the per-SLRB QoS is reported in a list of E2E connections or all in one big list can be further checked in maintenance.
Editor's Note: Whether to differentiate U2U discovery and U2N discovery can be checked in maintenance.
<text omitted> 


	SL-U2U-Info field descriptions

	sl-U2U-Identity
This field is to identify a the end-to-end PC5 link. When a L2 U2U Remote UE reports info for the first hop, it includes sl-TargetUE-Identity to indicate the peer L2 Remote UE on the second hop, and when a L2 U2U Relay UE reports info for the second hop, it includes sl-SourceUE-Identity to indicate the source L2 U2U Remote UE on the first hop.

	sl-E2E-QoS-InfoList
This field is used by L2 U2U Remote UE to indicate a list of end-to-end QoS info.

	sl-PerHop-QoS-InfoList
This field is used by L2 U2U Remote UE or L2 Ue2U relay UE to indicate a list of split QoS info for the first hop or second-hop in per-SLRB level, with each entry in accordance with a end-to-end SLRB.

	sl-PerSLRB-QoS-InfoList
This field is used by L2 U2U Relay UE to indicate a list of split QoS info for the second hop in per-SLRB level, with each entry in accordance with a end-to-end SLRB.




	End of Changes



4.4	TP to 38.331 for O408, H668, A606

	First change



[bookmark: _Toc156130091]5.8.9.7.2	PC5 Relay RLC channel addition/modification
Upon PC5-RRC connection establishment between the L2 U2N Relay UE and L2 U2N Remote UE, the L2 U2N Relay UE shall:
1>	establish a SRAP entity as specified in TS 38.351 [66], if no SRAP entity has been established;
1>	apply RLC specified configuration of SL-RLC0 as specified in clause 9.1.1.4:
1>	apply RLC default configuration of SL-RLC1 as defined in clause 9.2.4 if the L2 U2N Relay UE is in RRC_IDLE/INACTIVE state;
Upon PC5-RRC connection establishment between the L2 U2U Remote UE and L2 U2U Relay UE, and PC5-RRC connection establishment between the L2 U2U Relay UE and peer L2 U2U Remote UE, the L2 U2U Remote UE or L2 U2U Relay UE shall:
1>	establish a SRAP entity as specified in TS 38.351 [66], if no SRAP entity has been established;
1>	apply RLC specified configuration of SL-U2U-RLC as specified in clause 9.1.1.4;
For PC5 Relay RLC channel addition for L2 U2U Relay operation, the follow triggering condition applies:
· Regarding the PC5 Relay RLC channel between L2 U2U Source Remote UE and L2 U2U relay UE, the IDLE/INACTVE/OOC L2 U2U Source Remote UE aggregates the split QoS profiles per-hop and generate a single QoS profile for each end-to-end SLRB towards each target remote UE. For each of such end-to-end RB’s QoS profile, the UE determines the “SLRB-Uu-ConfigIndex” based on sl-SDAP-config in SIB12/Preconfiguration. Then, the UE shall look up the corresponding RLC bearer configuration matching this  SLRB-Uu-ConfigIndex in “sl-ServedRadioBearer” field in SIB12/Preconfiguration. If the corresponding RLC channel has already been established, then the L2 Source Remote UE maps the end-to-end SLRB on this PC5 Relay RLC channel. Otherwise, the L2 Source Remote UE triggers PC5 Relay RLC channel addition procedure.
· Regarding the PC5 Relay RLC channel between L2 U2U Relay UE and L2 U2U Target Remote UE, the IDLE/INACTVE/OOC L2 U2U Relay UE aggregates the split QoS profiles for the 2nd hop and generate a single QoS profile for each end-to-end SLRB from each Source Remote UE towards the target remote UE. For each of such end-to-end RB’s QoS profile, the UE determines the “SLRB-Uu-ConfigIndex” based on sl-SDAP-config in SIB12/Preconfiguration. Then, the UE shall look up the corresponding RLC bearer configuration matching this SLRB-Uu-ConfigIndex in “sl-ServedRadioBearer” field in SIB12/Preconfiguration. If the corresponding RLC channel has already been established, then the L2 U2U Relay UE maps the end-to-end SLRB on this PC5 Relay RLC channel. Otherwise, the L2 U2U Relay UE triggers PC5 Relay RLC channel addition procedure.
The UE shall:
1>	if the PC5 Relay RLC channel addition/modification was triggered due to the reception of the RRCReconfigurationSidelink message; or
1> after receiving the RRCReconfigurationCompleteSidelink message and if the PC5 Relay RLC channel addition was triggered due to the above conditions for a L2 U2U Source Remote UE or L2 U2U relay UE in IDLE/INACIVE/out of coverage; or
1>	after receiving the RRCReconfigurationCompleteSidelink message, if the PC5 Relay RLC channel addition/modification was triggered due to the configuration received within the sl-ConfigDedicatedNR; or
1>	after receiving the RRCReconfigurationCompleteSidelink message, if the PC5 Relay RLC channel addition/modification was triggered for an end-to-end sidelink DRB based on the configuration in SIB12 or SidelinkPreconfigNR:
2>	if the current configuration contains a PC5 Relay RLC channel with the received sl-RLC-ChannelID or sl-RLC-ChannelID-PC5; or
2>	if the configuration in SIB12 or SidelinkPreconfigNR has updated, based on which the PC5 Relay RLC channel is derived:
3>	reconfigure the sidelink RLC entity in accordance with the received sl-RLC-Config or sl-RLC-ConfigPC5;
3>	reconfigure the sidelink MAC entity with a logical channel in accordance with the received sl-MAC-LogicalChannelConfig or sl-MAC-LogicalChannelConfigPC5;
2>	else (a PC5 Relay RLC channel with the received sl-RLC-ChannelID or sl-RLC-ChannelID-PC5 was not configured before):
3>	establish a sidelink RLC entity in accordance with the received sl-RLC-Config (in sl-ConfigDedicatedNR, or SIB12, or SidelinkPreconfigNR) or sl-RLC-ConfigPC5;
3>	configure the sidelink MAC entity with a logical channel in accordance with the received sl-MAC-LogicalChannelConfig or sl-MAC-LogicalChannelConfigPC5.


	End of change



4.4	TP to 38.331 for O421, O400-O407, H688, A608, S431

	First change



[bookmark: _Toc60777151][bookmark: _Toc156130275]–	SIB12
SIB12 contains NR sidelink communication/discovery configuration.
SIB12 information element
-- ASN1START
-- TAG-SIB12-START

SIB12-r16 ::=                 SEQUENCE {
    segmentNumber-r16             INTEGER (0..63),
    segmentType-r16               ENUMERATED {notLastSegment, lastSegment},
    segmentContainer-r16          OCTET STRING
}

SIB12-IEs-r16 ::=             SEQUENCE {
    sl-ConfigCommonNR-r16         SL-ConfigCommonNR-r16,
    lateNonCriticalExtension      OCTET STRING                   OPTIONAL,
    ...,
    [[
    sl-DRX-ConfigCommonGC-BC-r17         SL-DRX-ConfigGC-BC-r17                                                 OPTIONAL,    -- Need R
    sl-DiscConfigCommon-r17              SL-DiscConfigCommon-r17                                                OPTIONAL,    -- Need R
    sl-L2U2N-Relay-r17                   ENUMERATED {enabled}                                                   OPTIONAL,    -- Need R
    sl-NonRelayDiscovery-r17             ENUMERATED {enabled}                                                   OPTIONAL,    -- Need R
    sl-L3U2N-RelayDiscovery-r17          ENUMERATED {enabled}                                                   OPTIONAL,    -- Need R
    sl-TimersAndConstantsRemoteUE-r17    UE-TimersAndConstantsRemoteUE-r17                                      OPTIONAL     -- Need R
    ]],
    [[
    sl-FreqInfoListSizeExt-v1800         SEQUENCE (SIZE (1..maxNrofFreqSL-1-r18)) OF SL-FreqConfigCommon-r16    OPTIONAL,    -- Need R
    sl-RLC-BearerConfigListSizeExt-v1800 SEQUENCE (SIZE (1..maxSL-LCID-r16)) OF SL-RLC-BearerConfig-r16         OPTIONAL,    -- Need R
    sl-SyncFreqList-r18                  SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-Freq-Id-r16               OPTIONAL,    -- Need R
    sl-SyncTxMultiFreq-r18               ENUMERATED {true}                                                      OPTIONAL,    -- Need R
    sl-MaxTransPowerCA-r18               P-Max                                                                  OPTIONAL,    -- Need R
sl-DiscConfigCommon-v1800            SL-DiscConfigCommon-v1800                                              OPTIONAL     -- Need R
	sl-L2U2U-Relay-r18                   ENUMERATED {enabled}                                                   OPTIONAL,    -- Need R

    ]]
}

SL-ConfigCommonNR-r16 ::=        SEQUENCE {
    sl-FreqInfoList-r16                  SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-FreqConfigCommon-r16      OPTIONAL,    -- Need R
    sl-UE-SelectedConfig-r16             SL-UE-SelectedConfig-r16                                               OPTIONAL,    -- Need R
    sl-NR-AnchorCarrierFreqList-r16      SL-NR-AnchorCarrierFreqList-r16                                        OPTIONAL,    -- Need R
    sl-EUTRA-AnchorCarrierFreqList-r16   SL-EUTRA-AnchorCarrierFreqList-r16                                     OPTIONAL,    -- Need R
    sl-RadioBearerConfigList-r16         SEQUENCE (SIZE (1..maxNrofSLRB-r16)) OF SL-RadioBearerConfig-r16       OPTIONAL,    -- Need R
    sl-RLC-BearerConfigList-r16          SEQUENCE (SIZE (1..maxSL-LCID-r16)) OF SL-RLC-BearerConfig-r16         OPTIONAL,    -- Need R
    sl-MeasConfigCommon-r16              SL-MeasConfigCommon-r16                                                OPTIONAL,    -- Need R
    sl-CSI-Acquisition-r16               ENUMERATED {enabled}                                                   OPTIONAL,    -- Need R
    sl-OffsetDFN-r16                     INTEGER (1..1000)                                                      OPTIONAL,    -- Need R
    t400-r16                             ENUMERATED {ms100, ms200, ms300, ms400, ms600, ms1000, ms1500, ms2000} OPTIONAL,    -- Need R
    sl-MaxNumConsecutiveDTX-r16          ENUMERATED {n1, n2, n3, n4, n6, n8, n16, n32}                          OPTIONAL,    -- Need R
    sl-SSB-PriorityNR-r16                INTEGER (1..8)                                                         OPTIONAL     -- Need R
}

SL-NR-AnchorCarrierFreqList-r16 ::=  SEQUENCE (SIZE (1..maxFreqSL-NR-r16)) OF ARFCN-ValueNR

SL-EUTRA-AnchorCarrierFreqList-r16 ::= SEQUENCE (SIZE (1..maxFreqSL-EUTRA-r16)) OF ARFCN-ValueEUTRA

SL-DiscConfigCommon-r17 ::=   SEQUENCE {
    sl-RelayUE-ConfigCommon-r17   SL-RelayUE-Config-r17,
    sl-RemoteUE-ConfigCommon-r17  SL-RemoteUE-Config-r17
}

[bookmark: OLE_LINK70][bookmark: OLE_LINK71]SL-DiscConfigCommon-v1800 ::=    SEQUENCE {
    sl-RelayUE-ConfigCommonU2U-r18   SL-RelayUE-ConfigU2U-r18,
    sl-RemoteUE-ConfigCommonU2U-r18  SL-RemoteUE-ConfigU2U-r18
}

-- TAG-SIB12-STOP
-- ASN1STOP

Editor's Note: FFS whether the old indication for R17 U2N Relay can be used for R18 U2U Relay or a new U2U Relay-specific indication is needed for gNB capability of supporting U2U Relay.
Editor's Note: The mapping configuration (from e2e SLRB to RLC channel) is needed in pre-configuration. The existing table format is used as a baseline, subject to discussion during maintenance.

	SIB12 field descriptions

	segmentContainer
This field includes a segment of the encoded SIB12-IEs. The size of the included segment in this container should be small enough that the SIB message size is less than or equal to the maximum size of a NR SI, i.e. 2976 bits when SIB12 is broadcast.

	segmentNumber
This field identifies the sequence number of a segment of SIB12-IEs. A segment number of zero corresponds to the first segment, A segment number of one corresponds to the second segment, and so on.

	segmentType
This field indicates whether the included segment is the last segment or not.

	sl-CSI-Acquisition
This field indicates whether CSI reporting is enabled in sidelink unicast. If not set, SL CSI reporting is disabled.

	sl-DiscConfigCommon
This field indicates the support of relay discovery for U2N or U2U relay operation. sl-DiscConfigCommon-v1800 is mandaroty present if either L2 or L3 U2U relay is supported.

	sl-DRX-ConfigCommonGC-BC
This field indicates the sidelink DRX configuration for groupcast and broadcast communication, as specified in TS 38.321 [3]. This field, if present, also indicates the gNB is capable of sidelink DRX.

	sl-EUTRA-AnchorCarrierFreqList
This field indicates the EUTRA anchor carrier frequency list, which can provide the NR sidelink communication configurations.

	sl-FreqInfoList, sl-FreqInfoListSizeExt
This field indicates the NR sidelink communication/discovery configuration on some carrier frequency (ies). In this release, only one entry can be configured in sl-FreqInfoList. More entries can be configured in sl-FreqInfoListSizeExt.

	sl-L2U2N-Relay
This field indicates the support of NR sidelink Layer-2 UE-to-NW relay.

	sl-L2U2U-Relay
This field indicates the support of NR sidelink Layer-2 UE-to-UE relay.

	sl-L3U2N-RelayDiscovery
This field indicates the support of L3 U2N relay AS-layer capability, i.e. NR sidelink relay discovery.

	sl-MaxNumConsecutiveDTX
This field indicates the maximum number of consecutive HARQ DTX before triggering sidelink RLF. Value n1 corresponds to 1, value n2 corresponds to 2, and so on.

	sl-MaxTransPowerCA
The maximum total transmit power to be used by the UE across all sidelink carriers.

	sl-MeasConfigCommon
This field indicates the measurement configurations (e.g. RSRP) for NR sidelink communication.

	sl-NonRelayDiscovery
This field indicates the support of NR sidelink non-relay discovery.

	sl-NR-AnchorCarrierFreqList
This field indicates the NR anchor carrier frequency list, which can provide the NR sidelink communication/discovery configurations.

	sl-OffsetDFN
Indicates the timing offset for the UE to determine DFN timing when GNSS is used for timing reference. Value 1 corresponds to 0.001 milliseconds, value 2 corresponds to 0.002 milliseconds, and so on.

	sl-RadioBearerConfigList
This field indicates one or multiple sidelink radio bearer configurations.

	sl-RLC-BearerConfigList, sl-RLC-BearerConfigListSizeExt
This field indicates one or multiple sidelink RLC bearer configurations.

	sl-SSB-PriorityNR
This field indicates the priority of NR sidelink SSB transmission and reception.

	sl-SyncFreqList
Indicates a list of candidate carrier frequencies that can be used for the synchronisation of NR sidelink communication. For SL-Freq-Id-r16, the value 1 corresponds to the frequency of first entry in sl-FreqInfoList broadcast in SIB12, the value 2 corresponds to the frequency of first entry in sl-FreqInfoListSizeExt broadcast in SIB12, the value 3 corresponds to the frequency of second entry in sl-FreqInfoListSizeExt broadcast in SIB12 and so on.

	sl-SyncTxMultiFreq
Indicates that the UE transmits S-SSB on multiple carrier frequencies for NR sidelink communication. If this field is absent, the UE transmits S-SSB only on the synchronisation carrier frequency.

	t400
Indicates the value for timer T400 as described in clause 7.1. Value ms100 corresponds to 100 ms, value ms200 corresponds to 200 ms and so on.




	End of change
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