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[bookmark: _Ref488331639][bookmark: _Toc131757144][bookmark: _Ref178064866]Introduction
This paper will discuss the following open issue discussed in O419 on the differentiation of U2U discovery and U2N discovery.
	Issue 3.3: Editor’s Note: Whether to differentiate U2U discovery and U2N discovery can be checked in maintenance.
	This issue that network is not able to distinguish U2U SUI and U2N SUI was raised by company during CR updating, since U2U discovery reuse Rel-17 signaling introduced for U2N discovery. 
This can be addressed by adding an indication in SUI for U2U. 



[bookmark: _Toc131757145]Discussion 
In the current RRC specification, when reporting SUI message, R18 U2U Relay discovery reuse R18 U2N Relay discovery report list, which means network cannot know whether the UE is requesting discovery resources/configurations as a U2U Relay UE/U2U Remote UE or not.
While the network awareness of U2U relay discovery is inevitable since the dedicated discovery configuration for U2N Relay/Remote UE and U2U Relay/Remote UE are supported as follows, i.e., network needs to know whether the request is from U2U Relay UE or Remote UE to provide dedicated discovery/relay (re)selection configurations.
	SL-DiscConfig-r17::=                 SEQUENCE {
    sl-RelayUE-Config-r17                SetupRelease { SL-RelayUE-Config-r17}                                  OPTIONAL, -- Cond L2RelayUE
    sl-RemoteUE-Config-r17               SetupRelease { SL-RemoteUE-Config-r17}                                 OPTIONAL  -- Cond L2RemoteUE
}

SL-DiscConfig-v1800 ::=              SEQUENCE {
    sl-RelayUE-ConfigU2U-r18             SetupRelease { SL-RelayUE-ConfigU2U-r18}                          OPTIONAL, -- Cond U2URelayUE
    sl-RemoteUE-ConfigU2U-r18            SetupRelease { SL-RemoteUE-ConfigU2U-r18}                         OPTIONAL  -- Cond U2URemoteUE
}


[bookmark: _Toc159255901]The dedicated discovery configurations for U2U Relay UE and U2U Remote UE are provided in the condition of acting as U2U Relay/Remote UE, i.e., the Network needs to distinguish whether the SUI concerning discovery transmission is from U2U Relay or U2U Remote UE to provide dedicated U2U discovery/relay (re)selection configuration.
Therefore, the identification of U2U Relay/Remote UE is needed, in R17 U2N Relay, the UE role as U2N Relay UE or U2N Remote UE is reported as follows:
	SidelinkUEInformationNR-v1700-IEs ::=  SEQUENCE {
    sl-TxResourceReqList-v1700             SL-TxResourceReqList-v1700                                                 OPTIONAL,
    sl-RxDRX-ReportList-v1700              SL-RxDRX-ReportList-v1700                                                  OPTIONAL,
    sl-RxInterestedGC-BC-DestList-r17      SL-RxInterestedGC-BC-DestList-r17                                          OPTIONAL,
    sl-RxInterestedFreqListDisc-r17        SL-InterestedFreqList-r16                                                  OPTIONAL,
    sl-TxResourceReqListDisc-r17           SL-TxResourceReqListDisc-r17                                               OPTIONAL,
    sl-TxResourceReqListCommRelay-r17      SL-TxResourceReqListCommRelay-r17                                          OPTIONAL,
    ue-Type-r17                            ENUMERATED {relayUE, remoteUE}                                             OPTIONAL,
    sl-SourceIdentityRemoteUE-r17          SL-SourceIdentity-r17                                                      OPTIONAL,
    nonCriticalExtension                   SidelinkUEInformationNR-v1800-IEs                                          OPTIONAL
}


It is proposed to follow R17 U2N mechanism to add the UE type as U2U Relay UE and U2U Remote UE in the SUI report, the proposed text can be as follows:
	SidelinkUEInformationNR-v1800-IEs ::=  SEQUENCE {
    sl-CarrierFailureList-r18              SL-CarrierFailureList-r18                                                  OPTIONAL,
    sl-TxResourceReqL2-U2U-r18             SL-TxResourceReqL2-U2U-r18                                                 OPTIONAL,
    sl-PosRxInterestedFreqList-r18         SL-InterestedFreqList-r16                                                  OPTIONAL,
sl-PosTxResourceReqList-r18            SL-TxResourceReqList-r16                                                   OPTIONAL,
ue-Type-r18                            ENUMERATED {U2UrelayUE, U2UremoteUE}                                       OPTIONAL,
    nonCriticalExtension                   SEQUENCE {}                                                                OPTIONAL
}


[bookmark: _Toc159255906]Add UE-type as U2U relay and remote UE in SUI as above TP to indicate the dedicated U2U discovery configuration as a U2U Relay/Remote UE is required.
Besides, there is some further discussion on whether the per-discovery Tx resource request entry is needed to differentiate U2U/U2N discovery for each entry. In R17 U2N Relay, there are discussions on the differentiation of relay and non-relay discovery due to authorization reasons, and finally the following agreement is made:
	Agreement:
[6/10]Proposal 1 (modified): UE indicates the discovery type when requesting discovery configuration in SUI.


In R18 U2U Relay, for authorization, the requirements for L2 and L3 U2U Relay are different:
	Authorization for L2 U2U relay operation is supported. 
Authorization for L2 U2U relay operation includes: 1) whether the UE is authorized to act as a 5G ProSe Layer-2 U2U Relay UE; 2) whether the UE is authorized to act as a 5G ProSe Layer-2 U2U Remote UE.
Authorization for L3 U2U relay operation is not supported. 
The legacy authorization for “5G ProSe Direct discovery” and “5G ProSe Direct communication” can be reused for L3 U2U remote/relay UE.


[bookmark: _Toc159255902]The L2 U2U Relay specific authorization is supported and the legacy authorization for “5G ProSe Direct discovery” and “5G ProSe Direct communication” is reused for L3 U2U remote/relay UE
Therefore, by following R17 mechanism, network has to have the possibility to differentiate between L3 U2U Relay and L2 U2U relay of the discovery resource request to perform authorization at gNB, it is proposed RAN2 to discuss whether the distinguish of L2/L3 U2U Relay discovery per-discovery resource request entry is needed.
[bookmark: _Toc159255907]RAN2 to discuss besides the UE-type indication in SUI, whether the per-discovery resource entry distinguish of L2/L3 U2U Relay discovery is needed. 
If RAN2 agrees per-discovery resource entry distinguish of L2/L3 U2U Relay discovery is needed, the following question is how to do the distinguish, the following 2 options are proposed by companies:
Option-1: Use separate/new list for R18 U2U Relay discovery transmission report;
Option-2: Reuse the same list for U2U and U2N Relay discovery transmission reports and introduce a new discovery type indication on whether the request is for L2/L3 U2U Relay.
For these 2 options, the key point for the need for a new IE is whether the old IEs are applicable to U2U Relay scenario.
	SL-TxResourceReqDisc-r17 ::=           SEQUENCE {
    sl-DestinationIdentityDisc-r17         SL-DestinationIdentity-r16,
    sl-SourceIdentityRelayUE-r17           SL-SourceIdentity-r17                                                      OPTIONAL,
    sl-CastTypeDisc-r17                    ENUMERATED {broadcast, groupcast, unicast, spare1},
    sl-TxInterestedFreqListDisc-r17        SL-TxInterestedFreqList-r16,
    sl-TypeTxSyncListDisc-r17              SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-TypeTxSync-r16,
    sl-DiscoveryType-r17                   ENUMERATED {relay, non-Relay},
    ...
}


For the fields in the current SL-TxResourceReqDisc, the following table summarizes whether each field is applicable to U2U Relay discovery
	IE
	Whether applicable to U2U Relay discovery

	sl-DestinationIdentityDisc
	Yes

	sl-SourceIdentityRelayUE
	No, but this field is optional 

	sl-CastTypeDisc
	Yes

	sl-TxInterestedFreqListDisc
	Yes

	sl-TypeTxSyncListDisc
	Yes

	[bookmark: _Hlk159150211]sl-DiscoveryType
	? since this field indicates whether it is U2N relay discovery or non-relay discovery, whether it can be extended to U2U case need further discussion, e.g., may have problem in handover case when the SUI is forwarded from the source gNB (U2U capable) to the target gNB (U2U not capable), the understanding of this field may be different.


[bookmark: _Hlk159150277]As in the above table, whether R17 discoveryType indication is applicable to R18 U2U Relay needs further discussion. Therefore, whether to have a new discovery list for R18 U2U discovery in SUI report depends on whether/how sl-DiscoveryType-r17 can be applied to R18 U2U Relay case.
[bookmark: _Toc159255903]Whether to have a new discovery list for R18 U2U discovery in SUI report depends on whether/how sl-DiscoveryType-r17 can be applied to R18 U2U Relay case..
Therefore, it can be discussed in RAN2 on the following alternatives on the discovery list report for U2U Relay discovery:
Option-1: Use separate/new list for R18 U2U Relay discovery transmission report, the TP can be as follows:
	SL-TxResourceReqDisc-v1800::=           SEQUENCE {
    sl-DestinationIdentityDisc-v1800         SL-DestinationIdentity-r16,
    sl-CastTypeDisc-v1800                    ENUMERATED {broadcast, groupcast, unicast, spare1},
    sl-TxInterestedFreqListDisc-v1800        SL-TxInterestedFreqList-r16,
    sl-TypeTxSyncListDisc-v1800              SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-TypeTxSync-r16,
    sl-DiscoveryType-v1800                   ENUMERATED {L2-U2Urelay-r18, L3-U2Urelay-r18},
...
}


Option-2: Reuse the old list with an addition indication on discovery type as L2/L3 U2U Relay discovery indication, and further clarify the use of sl-DiscoveryType-r17, i.e., if ‘relay’ is indicated in sl-DiscoveryType-r17 and sl-DiscoveryType-v1800 is present, the requested discovery resource is for U2U Relay:
	SL-TxResourceReqDisc-r17 ::=           SEQUENCE {
    sl-DestinationIdentityDisc-r17         SL-DestinationIdentity-r16,
    sl-SourceIdentityRelayUE-r17           SL-SourceIdentity-r17                                                      OPTIONAL,
    sl-CastTypeDisc-r17                    ENUMERATED {broadcast, groupcast, unicast, spare1},
    sl-TxInterestedFreqListDisc-r17        SL-TxInterestedFreqList-r16,
    sl-TypeTxSyncListDisc-r17              SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-TypeTxSync-r16,
    sl-DiscoveryType-r17                   ENUMERATED {relay, non-Relay},
    ...,
[[
sl-DiscoveryType-v18xy                   ENUMERATED {L2-U2U-r18, L3-U2U-r18},
]]
}


[bookmark: _Toc149919980][bookmark: _Toc159255908]If RAN2 agree besides the UE-type indication in SUI, the per-discovery resource entry distinguish of U2U Relay discovery is needed, RAN2 to further discuss the following options on the shape of U2U discovery request list:
[bookmark: _Toc159255909]Option-1: Use separate/new list for R18 U2U Relay discovery transmission report;
[bookmark: _Toc159255910]Option-2: Reuse the old list with the addition of new sl-DiscoveryType-v1800 as L2/L3 U2U Relay, with further clarification that sl-DiscoveryType-r17can be applied to U2U Relay.
[bookmark: _Toc131757160]Conclusion
We have the following observations:
Observation 1	The dedicated discovery configurations for U2U Relay UE and U2U Remote UE are provided in the condition of acting as U2U Relay/Remote UE, i.e., the Network needs to distinguish whether the SUI concerning discovery transmission is from U2U Relay or U2U Remote UE to provide dedicated U2U discovery/relay (re)selection configuration.
Observation 2	The L2 U2U Relay specific authorization is supported and the legacy authorization for “5G ProSe Direct discovery” and “5G ProSe Direct communication” is reused for L3 U2U remote/relay UE
Observation 3	Whether to have a new discovery list for R18 U2U discovery in SUI report depends on whether/how sl-DiscoveryType-r17 can be applied to R18 U2U Relay case..

We have the following proposals:
Proposal 1	Add UE-type as U2U relay and remote UE in SUI as above TP to indicate the dedicated U2U discovery configuration as a U2U Relay/Remote UE is required.
Proposal 2	RAN2 to discuss besides the UE-type indication in SUI, whether the per-discovery resource entry distinguish of L2/L3 U2U Relay discovery is needed.
Proposal 3	If RAN2 agree besides the UE-type indication in SUI, the per-discovery resource entry distinguish of U2U Relay discovery is needed, RAN2 to further discuss the following options on the shape of U2U discovery request list:
Option-1: Use separate/new list for R18 U2U Relay discovery transmission report;
Option-2: Reuse the old list with the addition of new sl-DiscoveryType-v1800 as L2/L3 U2U Relay, with further clarification that sl-DiscoveryType-r17can be applied to U2U Relay.
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