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[bookmark: _Ref488331639][bookmark: _Toc131757144][bookmark: _Ref178064866]Introduction
This paper will discuss the following ToDo RILs:
· [O400-407, O421] on the network capability indication;
· [O425] on the configuration to be used during RRC re-establishment;
· [O418, O427, O428] on the revision of SUI structure for L2 U2U Relay UE;
· [O419] on the UE type indication in SUI for U2U Relay;
· [Q581] on the AS condition checking for SUI initiation for U2U Relay communication.
[bookmark: _Toc131757145]Discussion 
[O400-407, O421]
[bookmark: _Hlk158040678]For the network capability indication, in Rel-17 U2N to enable flexible deployment of L2/L3 U2N Relay/ non-relay, the following agreements are made on the network indicating its capability on whether/which types of service it can support towards U2N Remote UE and U2N Relay UE (i.e., to let the UE know whether the related configuration will be provided by the network):
	The UE can determine from SIB12 whether the gNB supports relay discovery and/or non-relay discovery.  Details (including whether SIB12 signalling can differentiate between support of relay vs. non-relay discovery and whether the support is indicated explicitly or implicitly) can be discussed as part of stage 3 CR drafting.
Proposal 4.3: [18/19] Whether gNB supports L2 relay is explicitly indicated in SIB12.
Proposal 7-1: [17/18] [Easy] The non-relay discovery support indication can be included in SIB12.
In addition to non-relay discovery and L2 relay indication, one more bit is needed for either relay discovery capability or L3 relay AS-layer capability (which RAN2 understand are the same capability).  The naming of this bit is left to the running CR discussion.


Therefore, finally, in the SIB, the following Boolean parameters are used for such indication:
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
    ]]
}
[bookmark: _Toc162975449]In Rel-17 U2N, L2 U2N Relay, L3 U2N Relay discovery and non-relay discovery are separately indicated to enable flexible deployment of L2/L3 U2N Relay/non-relay at gNB side and let the UE know whether U2N Relay (e.g., threshold) related configurations can be provided.
For R18 U2U Relay, RAN2 has agreed to introduce the indication for L2 U2U Relay operation:
	Add an indication in SIB12 for L2 U2U operation.


While for L3 U2U Relay, companies have different understandings of the need for the indication. As in R17 U2N case, the indication is needed if the network is involved in the relay operation. For network involvement in R18 L3 U2U Relay, network needs to provide R18 U2U Relay related threshold configurations.
[bookmark: _Toc162975450]In Rel-18 L3 U2U Relay, network is involved in providing discovery threshold configurations.
For the solutions that have been proposed so far:
	Solution
	Pros
	Cons

	1. Align with L2 U2U/U2N/non-relay discovery to introduce L3 U2U Relay indicate 
	Flexible deployment of L2/L3 U2U and U2N service at network side and U2U Remote UE and U2U Relay UE to be aware of the network capability
	1-bit indication

	2. [bookmark: _Hlk162001295]Use the presence of threshold configuration to indicate the network supports L3 U2U Relay
	Save 1-bit indication
	· It is mandatory for the network to provide the U2U threshold configuration in the SIB message if the network supports L3 U2U Relay. 
· The support of L2 and L3 U2U operation for IDLE/INACTIVE UEs are coupled with each other since threshold configuration is common for L2/3 U2U.

	3. No need for network capability, in coverage UE can perform L3 U2U Relay discovery/communication without network control.
	Save 1-bit indication
	[bookmark: _Hlk161999842]This is not a correct in-coverage UE behavior to perform communication/discovery transmission/reception without network control. In the proposed solution, an in-coverage UE can perform discovery transmission freely W/O checking the threshold condition if such condition is not provided in SIB12, which is a new UE behavior against the design in R18.

	4. [bookmark: _Hlk161999995]UE always needs to go to RRC CONNECTED state to acquire the dedicated threshold configuration if it is not provided in SIB.
	Save 1-bit indication
	· L3 U2U Relay is too restricted, i.e., only UEs can establish RRC connection can perform L3 U2U Relay operation;
· Waste both the effort (much more than 1-bit indication) from both UE and Network to establish RRC connection just for this configuration;
· Failure happens if the network doesn’t support L3 U2U Relay after UE’s RRC establishment.


[bookmark: _Toc162975451]For the solution to use the presence of threshold configuration to indicate the network supports L3 U2U Relay makes the threshold configuration mandatory for a network that supports L3 U2U Relay and also allows L2 U2U operation for IDLE/INACTIVE UEs even if it is not supported by the network.
[bookmark: _Toc162975452]For the solution to allow UE to perform L3 U2U Relay without network control, it is not a correct in-coverage UE behavior to perform communication/discovery transmission freely W/O checking the threshold condition if such condition is not provided in SIB12, which is against the design in R18.
[bookmark: _Toc162975453]For the solution to always let the UE go to RRC CONNECTED state to acquire the dedicated threshold configuration, it makes the L3 U2U Relay communication too restricted and wastes more effort from both network and UE side to establish RRC connection especially when the network doesn’t support L3 U2U Relay.
As analyzed in the above table, using a single 1-bit indication is the most simple solution, which cleanly solves the issue, allows flexibility for both UE and network, and is also aligned with R17 U2N design.
[bookmark: _Toc162975454]The 1-bit network capability indication in SIB12 for L3 U2U Relay allows flexible deployment of L3 U2U service for both UE and network and it also aligns with R17 U2N design.
[bookmark: _Toc162975515]For [O400-407, O421] Add an indication in SIB12 for L3 U2U operation as the below TP.
The proposed indication in SIB12 can be as follows:
	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-L3U2U-RelayDiscovery-r18          ENUMERATED {enabled}                                                   OPTIONAL    --  Need R
]]
}


[bookmark: _Toc131757160][O425]
For the following RIL issue:
	
[RIL]: O425 [Delegate]: OPPO (Bingxue) [WI]: SLrelay [Class]: 1 [Status]: ToDo [TDoc]: R2-24xxxx [Proposed Conclusion]: v09
[Description]: SRAP derivation for L2 U2U Remote UE and Relay UE during T311 running.
[Proposed Change]: When the L2 U2U Remote UE or the L2 U2U Relay UE perform RRC connection re-establishment, according to clause 5.3.7.2, the sl-L2RelayUE-Config or sl-L2RemoteUE-Config will be released, which means the SRAP configuration to be used for L2 U2U Remote and L2 U2U Relay UE when T311 is running need to be discussed. It is proposed to use the same mechanism as IDLE/INACTIVE UEs, i.e., derive SRAP configuration based on SIB12, which is similar to the exceptional pool usage in the abnormal case. The proposed change is as follows:

3>	if the UE is in RRC_IDLE or in RRC_INACTIVE or T311 is running:
[Comments]:


In the current RRC specification, the sl-L2RelayUE-Config or sl-L2RemoteUE-Config will be released during RRC connection re-establishment.
	· [bookmark: _Toc156129783][bookmark: _Toc60776806]5.3.7.2	Initiation
The UE initiates the procedure when one of the following conditions is met:
<omit>
Upon initiation of the procedure, the UE shall:
<omit>
[bookmark: _Hlk159165139]1>	release sl-L2RelayUE-Config, if configured;
1>	release sl-L2RemoteUE-Config, if configured;
1>	release the SRAP entity, if configured;
1>	release NCR-FwdConfig, if configured;


The release operation is designed for R17 U2N Relay, i.e., the L2 Remote/Relay UE configurations are only valid for RRC connected UE, and during the RRC re-establishment procedure, the configuration will not be used since there are no U2N Relay communications.
[bookmark: _Toc159256530][bookmark: _Toc162975455]For R17 U2N Relay, the sl-L2RelayUE-Config, and sl-L2RemoteUE-Config can be released during RRC re-establishment procedure since they will not be used during RRC re-establishment.
In R18 U2U Relay, the same configuration IEs are reused to configure U2U Relay SRAP configurations. The U2U Relay communication should not be impacted by RRC state change like sidelink communication, which means during RRC re-establishment, the ongoing U2U Relay communication should not be interrupted.
[bookmark: _Toc159256531][bookmark: _Toc162975456]The ongoing L2 U2U Relay communication should not be interrupted during RRC re-establishment.
As the dedicated SRAP configurations (in sl-L2RelayUE-Config and sl-L2RemoteUE-Config) will be released based on current specification, what SRAP configuration during RRC re-establishment (T311 timer running) to be used should be discussed. There are 2 directions for this issue, 
· Either use dedicated configuration for U2U Relay during RRC re-establishment procedure, which means the release of sl-L2RelayUE-Config and sl-L2RemoteUE-Config during RRC re-establishment should not be applied to L2 U2U relay;
· Or use the configuration in SIB12 like IDLE/INACTIVE UEs, which is similar to the use of exceptional pool for SL communication.
The corresponding changes for the 2 options can be as follows:
Option-1: Use dedicated configuration:
	· 5.3.7.2	Initiation
The UE initiates the procedure when one of the following conditions is met:
<omit>
Upon initiation of the procedure, the UE shall:
<omit>
1>	release sl-L2RelayUE-Config for L2 U2N Relay operation, if configured;
1>	release sl-L2RemoteUE-Config for L2 U2N Relay operation, if configured;
1>	release the SRAP entity for L2 U2N Relay operation, if configured;
1>	release NCR-FwdConfig, if configured;


Option-2: Use SIB12 configuration:
	1>	if the UE is acting as L2 U2U Relay UE (i.e. Tx UE) and is in RRC_IDLE or in RRC_INACTIVE or OoC, and if the procedure is initiated to configure the second hop PC5 Relay RLC channel to the connected L2 U2N Remote UE (i.e. Rx UE) based on configuration in SIB12 or SidelinkPreconfigNR:
2>	if a PC5 Relay RLC channel is to be established:
3>	assign a new RLC channel ID and set sl-RLC-ChannelID-PC5 in the SL-RLC-ChannelConfigPC5 to include the new RLC channel ID;
3>	assign a new logical channel identity for the logical channel to be associated with the PC5 Relay RLC channel and set sl-MAC-LogicalChannelConfigPC5 in the SL-RLC-ChannelConfigPC5 to include the new logical channel identity;
3>	if the UE is in RRC_IDLE or in RRC_INACTIVE or T311 is running:
4>	set the SL-RLC-ChannelConfigPC5 included in the sl-RLC-ChannelToAddModListPC5 according to the SL-RLC-BearerConfig derived based on the per-hop QoS of the end-to-end SLRB according to SIB12;
3>	else if the UE is out of coverage:
4>	set the SL-RLC-ChannelConfigPC5 included in the sl-RLC-ChannelToAddModListPC5 according to the SL-RLC-BearerConfig derived based on the per-hop QoS of the SLRB according to SidelinkPreconfigNR;


[bookmark: _Toc159256533][bookmark: _Toc162975516]For [O425], RAN2 to discuss how for the L2 U2U Relay UE and L2 U2U Remote UE to derive the SRAP configuration during RRC re-establishment procedure: either rely on the dedicated configuration or rely on SIB12 and agree to the corresponding change as above TP. 
[O418, O427, O428]
For the following RIL issue:
	
[RIL]: O418 [Delegate]: OPPO (Bingxue) [WI]: SLrelay [Class]: 2 [Status]: ToDo [TDoc]: R2-24xxxx [Proposed Conclusion]: v09
[bookmark: _Hlk162002421][Description]: Revision of SUI structure for L2 U2U Relay UE.
[Proposed Change]: 
The network of the L2 U2U Relay UE doesn't need to be aware of the source remote UE, so the report of source remote UE ID is not needed, and the report of source remote UE ID is not needed. Proposed text as follows

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-QFIsPerDest-r16)) OF SL-SplitQoS-Info-r18    OPTIONAL,
   sl-PerSLRB-QoS-InfoList-r18             SEQUENCE (SIZE (1.. maxNrofSLRB-r16)) OF SL-PerSLRB-QoS-Info-r18           OPTIONAL
}
SL-PerSLRB-QoS-Info-r18 ::=            SEQUENCE {
    sl-RemoteUE-SLRB-Identity-r18           SLRB-Uu-ConfigIndex-r16 SLRB-Uu-ConfigIndexU2U-r18,
    sl-QoS-ProfilePerSLRB-r18               SL-QoS-Profile-r16                                                        OPTIONAL
}

[Comments]:
(ASUSTeK-Lider v092) Each sl-PerSLRB-QoS-Info in the SL-U2U-Info includes sl-RemoteUE-SLRB-Identity. In our understanding, sl-RemoteUE-SLRB-Identity is unique per UE (i.e. per source remote UE for this case). Since multiple source remote UEs may communicate with one target remote UE via the same relay UE, the same sl-RemoteUE-SLRB-Identity may be allocated to different source remote UEs and thus we think the relay UE needs to include source remote UE ID in the SL-U2U-Info for the gNB to distinguish SLRBs of different source remote UEs. E.g. the relay UE sends sl-PerSLRB-QoS-Info1 with sl-RemoteUE-SLRB-Identity (of source remote UE1) to gNB first and then sends sl-PerSLRB-QoS-Info2 with the same sl-RemoteUE-SLRB-Identity (of source remote UE2) to gNB. How could gNB deal with this situation properly without knowing the source remote UE ID associated with each sl-RemoteUE-SLRB-Identity?
OPPO (Bingxue): We understand there are 2 options listed in the EN: 1) the bearer ID is unique per source/target remote UE link (i.e., can be same for different E2E links), and the source remote UE ID is needed as you said; 2) the bearer ID is unique per-target remote UE (i.e., will not be same for the bearers from different source remote UE towards the same target remote UE), and the source remote UE ID can be saved. For the 2 options, we prefer option-2.

[RIL]: O427 [Delegate]: OPPO (Bingxue) [WI]: SLrelay [Class]:1 [Status]: ToDo [TDoc]: R2-24xxxx [Proposed Conclusion]: v181
[Description]: For the bearer ID reporting by the U2U Relay UE, it doesn’t need to be the same value received in SLRB-PC5-ConfigIndex from the source remote UE.
[Proposed Change]: This is related to whether the bearer ID is per-source/target pair or per-target remote UE, we will bring a paper to discuss this if needed.
[Comments]:

[RIL]: O428 [Delegate]: OPPO (Bingxue) [WI]: SLrelay [Class]:1 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: v181
[Description]: The value should not be refered as “SLRB-Uu-ConfigIndex” since SLRB-Uu-ConfigIndex is used for DRB configuration from NW, but not UE report.
[Proposed Change]: Use a new bearer ID index.
[Comments]: 


For the SUI report from L2 U2U Relay UE to gNB, the following agreement is made in the last RAN2 meeting
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.
In the current RRC specification, the bearer ID reported by the relay UE is SLRB-Uu-ConfigIndex which is a R16 IE and was configured/numbered by gNB rather than UE. 
	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-QFIsPerDest-r16)) OF SL-SplitQoS-Info-r18    OPTIONAL,
   sl-PerSLRB-QoS-InfoList-r18             SEQUENCE (SIZE (1.. maxNrofSLRB-r16)) OF SL-PerSLRB-QoS-Info-r18           OPTIONAL
}

SL-TxInterestedFreqList-r16 ::=        SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF INTEGER (1..maxNrofFreqSL-r16)

SL-QoS-Info-r16 ::=                    SEQUENCE {
    sl-QoS-FlowIdentity-r16               SL-QoS-FlowIdentity-r16,
    sl-QoS-Profile-r16                    SL-QoS-Profile-r16                                                          OPTIONAL
}

<omit>
SL-RLC-ModeIndication-r16 ::=          SEQUENCE {
    sl-Mode-r16                            CHOICE  {
        sl-AM-Mode-r16                         NULL,
        sl-UM-Mode-r16                         NULL
    },
    sl-QoS-InfoList-r16                SEQUENCE (SIZE (1..maxNrofSL-QFIsPerDest-r16)) OF SL-QoS-Info-r16
}

<omit>

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

SL-PerSLRB-QoS-Info-r18 ::=            SEQUENCE {
[bookmark: _Hlk159229771][bookmark: _Hlk159230236]    sl-RemoteUE-SLRB-Identity-r18           SLRB-Uu-ConfigIndex-r16,
    sl-QoS-ProfilePerSLRB-r18               SL-QoS-Profile-r16                                                        OPTIONAL
}

-- TAG-SIDELINKUEINFORMATIONNR-STOP
-- ASN1STOP


[bookmark: _Toc159258341][bookmark: _Toc162975457]The bearer ID reported by L2 U2U Relay UE should not be SLRB-Uu-ConfigIndex since SLRB-Uu-ConfigIndex is configured/numbered by network rather than UE.
[bookmark: _Hlk159230680]Similar to SLRB-PC5-ConfigIndex, it is configured/numbered and used by the Tx UE, L2 U2U Relay UE as Tx UE on the second hop doesn’t need to set the bearer ID same as the value received from the source remote UE. As agreed in RAN2 #124, the bearer ID reported by relay UE is just an index for the network to provide SRAP configuration, it doesn’t need to be coupled with the existing bearer ID configuration either in Uu (SLRB-Uu-ConfigIndex) or PC5 (SLRB-PC5-ConfigIndex), the unnecessary coupling/dependency causes confusions.
[bookmark: _Toc159258342][bookmark: _Toc162975458]The bearer ID reported by relay UE is just an index for the network to provide SRAP configuration, it doesn’t need to be coupled with the existing bearer ID configuration either in Uu (SLRB-Uu-ConfigIndex) or PC5 (SLRB-PC5-ConfigIndex).
[bookmark: _Toc159258345][bookmark: _Toc162975517]For [O427, O428], RAN2 to discuss to use of a new IE to indicate the bearer ID reported by the L2 U2U Relay UE in the per-bearer QoS report.
Then, another issue is in the current SUI report of the U2U Relay UE, the source remote UE ID is reported which is not needed, as discussed above, the bearer ID doesn’t need to be coupled with the existing SLRB-Uu-ConfigIndex/SLRB-PC5-ConfigIndex, but can be a new index numbered by the relay UE, which doesn’t need to be per-source/target remote UE pair so that the source remote UE ID (24-bit length) can be saved.
[bookmark: _Toc159258343][bookmark: _Toc162975459]The unnecessary source remote UE ID (24 bits) causes signaling overhead. 
Besides, we have agreed to reduce the network involvement of the U2U relay service, network of relay UE just needs to provide the PC5 relay RLC channel configuration to the relay UE but doesn’t need to care about the source of the bearers. With the current per-source/target pair structure, the network also needs to provide the bearer configurations in a per-source/target pair way, which further increases the complexity of network operation and signaling overhead.
[bookmark: _Toc159258344][bookmark: _Toc162975460]Network of the L2 U2U Relay UE doesn’t need to be aware of the source remote UE, the unnecessary report of source remote UE ID increases the network complexity which is against the agreement on reducing network involvement of U2U Relay service.
[bookmark: _Hlk159231866]Therefore, it is proposed to remove the source remote UE ID report from the SUI report of L2 U2U Relay UE. The TP can be as follows:
	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,                 OPTIONAL
        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-QFIsPerDest-r16)) OF SL-SplitQoS-Info-r18    OPTIONAL,
   sl-PerSLRB-QoS-InfoList-r18             SEQUENCE (SIZE (1.. maxNrofSLRB-r16)) OF SL-PerSLRB-QoS-Info-r18           OPTIONAL
}

SL-TxInterestedFreqList-r16 ::=        SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF INTEGER (1..maxNrofFreqSL-r16)

SL-QoS-Info-r16 ::=                    SEQUENCE {
    sl-QoS-FlowIdentity-r16               SL-QoS-FlowIdentity-r16,
    sl-QoS-Profile-r16                    SL-QoS-Profile-r16                                                          OPTIONAL
}

<omit>
SL-RLC-ModeIndication-r16 ::=          SEQUENCE {
    sl-Mode-r16                            CHOICE  {
        sl-AM-Mode-r16                         NULL,
        sl-UM-Mode-r16                         NULL
    },
    sl-QoS-InfoList-r16                SEQUENCE (SIZE (1..maxNrofSL-QFIsPerDest-r16)) OF SL-QoS-Info-r16
}

<omit>

SL-SplitQoS-Info-r18 ::=               SEQUENCE {
    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-ConfigIndexU2U-r18SLRB-Uu-ConfigIndex-r16,
    sl-QoS-ProfilePerSLRB-r18               SL-QoS-Profile-r16                                                        OPTIONAL
}


[bookmark: _Toc159258346][bookmark: _Toc162975518]For [O418], RAN2 to discuss removing the source remote UE ID report from the SUI report of L2 U2U Relay UE as the above TP.
[O419]
In the current RRC specification, when reporting SUI message, R18 U2U Relay discovery reuse R18 U2N Relay discovery report list, which means the 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., the 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][bookmark: _Toc162975461]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][bookmark: _Toc162975519]For [O419], 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][bookmark: _Toc162975462]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 the R17 mechanism, the 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 that RAN2 to discuss whether the distinguish of L2/L3 U2U Relay discovery per-discovery resource request entry is needed.
[bookmark: _Toc159255907][bookmark: _Toc162975520]For [O419], 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 apply 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 applies 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 the U2U case need further discussion, e.g., may have a problem in the 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 the R17 discoveryType indication applies 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][bookmark: _Toc162975463]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 a 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: _Toc159255908][bookmark: _Toc149919980][bookmark: _Toc162975521]For [O419], 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][bookmark: _Toc162975522]Option-1: Use separate/new list for R18 U2U Relay discovery transmission report;
[bookmark: _Toc159255910][bookmark: _Toc162975523]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-r17 can be applied to U2U Relay.
[Q581]
In the current RRC specification, sidelink communication transmission (as TS 38.331 clause 5.8.8) includes both L2/3 U2U Relay communication and non-relay communication. 
· There is no AS threshold condition defined for sidelink communication transmission, i.e., Tx UE (e.g., U2U Relay/Remote UE) doesn’t need to check the discovery transmission condition defined for U2U Relay/Remote UE to perform U2N relay communication. 
· For SUI initiation, when reporting the U2U Relay communication transmission-related information to gNB, the UE needs to check whether the relay discovery transmission condition is satisfied or not. 
This will lead to a scenario in which U2U Remote UE and Relay UE can perform U2U Relay communications but the related configurations/resources are not valid/available since the SUI cannot be reported, e.g., there may be a case when new QoS flow added by upper layer, but due to no report to gNB, the configuration for those QoS flows are not available, which is an error and should be fixed.
[bookmark: _Toc162975464]The gap in checking AS condition for SUI transmission and U2U Relay communication transmission causes non-valid/available configuration/resource for U2N Relay communications.
Therefore, it is proposed to remove the AS condition for SUI transmission for U2U Relay communication as follows:
	[bookmark: _Toc156130033][bookmark: _Hlk162950274]5.8.3.2	Initiation
<omit>
Upon initiating this procedure, the UE shall:
1>	if SIB12 including sl-ConfigCommonNR is provided by the PCell:
<omit>
2>	if configured by upper layer to transmit NR sidelink L2 U2N relay communication on the frequency included in sl-FreqInfoList in SIB12 of the PCell including sl-L2U2N-Relay; or if configured by upper layer to transmit NR sidelink L3 U2N relay communication on the frequency included in sl-FreqInfoList in SIB12 of the PCell including sl-L3U2N-RelayDiscovery; or
2>	if configured by upper layer to transmit NR sidelink L2 U2U relay communication on the frequency included in sl-FreqInfoList in SIB12 of the PCell including sl-L2U2U-Relay:
3>	if the UE did not transmit a SidelinkUEInformationNR message since last entering RRC_CONNECTED state; or
3>	if since the last time the UE transmitted a SidelinkUEInformationNR message the UE connected to a PCell not providing SIB12 including sl-ConfigCommonNR; or connected to a PCell providing SIB12 but not including sl-L2U2N-Relay in case of L2 U2N relay operation; or connected to a PCell providing SIB12 but not including sl-L3U2N-RelayDiscovery in case of L3 U2N relay operation; or
3>	if since the last time the UE transmitted a SidelinkUEInformationNR message the UE connected to a PCell providing SIB12 but not including sl-L2U2U-Relay in case of L2 U2U relay operation; or
3>	if the last transmission of the SidelinkUEInformationNR message did not include sl-TxResourceReqL2U2N-Relay; or if the information carried by the sl-TxResourceReqL2U2N-Relay has changed since the last transmission of the SidelinkUEInformationNR message; or if the last transmission of the SidelinkUEInformationNR message did not include sl-TxResourceReqL3U2N-Relay; or if the information carried by the sl-TxResourceReqL3U2N-Relay has changed since the last transmission of the SidelinkUEInformationNR message; or
3>	if the last transmission of the SidelinkUEInformationNR message did not include sl-TxResourceReqL2U2U-Relay; or if the information carried by the sl-TxResourceReqL2U2U-Relay has changed since the last transmission of the SidelinkUEInformationNR message; or
3>	if configured by upper layers not to transmit either NR sidelink L2 U2N relay communication or NR sidelink L3 U2N relay communication, and if the last transmission of the SidelinkUEInformationNR message includes both sl-TxResourceReqL2U2N-Relay and sl-TxResourceReqL3U2N-Relay:
4>	if the UE is capable of U2N Relay UE, and if SIB12 includes sl-RelayUE-ConfigCommon, and if the U2N Relay UE threshold conditions as specified in 5.8.14.2 are met; or
4>	if the UE is selecting a U2N Relay UE / has a selected U2N Relay UE, and if SIB12 includes sl-RemoteUE-ConfigCommon, and if the U2N Remote UE threshold conditions as specified in 5.8.15.2 are met; or
4>	if the UE is capable of L2 U2U Relay UE, and if SIB12 includes sl-RelayUE-ConfigCommonU2U, and if the U2U Relay UE threshold conditions as specified in 5.8.16.2 are met; or
4>	if the UE is selecting a L2 U2U Relay UE / has a selected U2U Relay UE, and if SIB12 includes sl-RemoteUE-ConfigCommonU2U, and if the U2N Remote UE threshold conditions as specified in 5.8.17.2 are met:
5>	initiate transmission of the SidelinkUEInformationNR message to indicate the NR sidelink relay communication transmission resources required by the UE in accordance with 5.8.3.3;


[bookmark: _Toc162975524]For [Q581], RAN2 to discuss removing the AS condition checking of SUI transmission for U2U Relay communication as the above TP.

Conclusion
We have the following observations:
Observation 1	In Rel-17 U2N, L2 U2N Relay, L3 U2N Relay discovery and non-relay discovery are separately indicated to enable flexible deployment of L2/L3 U2N Relay/non-relay at gNB side and let the UE know whether U2N Relay (e.g., threshold) related configurations can be provided.
Observation 2	In Rel-18 L3 U2U Relay, network is involved in providing discovery threshold configurations.
Observation 3	For the solution to use the presence of threshold configuration to indicate the network supports L3 U2U Relay makes the threshold configuration mandatory for a network that supports L3 U2U Relay and also allows L2 U2U operation for IDLE/INACTIVE UEs even if it is not supported by the network.
Observation 4	For the solution to allow UE to perform L3 U2U Relay without network control, it is not a correct in-coverage UE behavior to perform communication/discovery transmission freely W/O checking the threshold condition if such condition is not provided in SIB12, which is against the design in R18.
Observation 5	For the solution to always let the UE go to RRC CONNECTED state to acquire the dedicated threshold configuration, it makes the L3 U2U Relay communication too restricted and wastes more effort from both network and UE side to establish RRC connection especially when the network doesn’t support L3 U2U Relay.
Observation 6	The 1-bit network capability indication in SIB12 for L3 U2U Relay allows flexible deployment of L3 U2U service for both UE and network and it also aligns with R17 U2N design.
Observation 7	For R17 U2N Relay, the sl-L2RelayUE-Config, and sl-L2RemoteUE-Config can be released during RRC re-establishment procedure since they will not be used during RRC re-establishment.
Observation 8	The ongoing L2 U2U Relay communication should not be interrupted during RRC re-establishment.
Observation 9	The bearer ID reported by L2 U2U Relay UE should not be SLRB-Uu-ConfigIndex since SLRB-Uu-ConfigIndex is configured/numbered by network rather than UE.
Observation 10	The bearer ID reported by relay UE is just an index for the network to provide SRAP configuration, it doesn’t need to be coupled with the existing bearer ID configuration either in Uu (SLRB-Uu-ConfigIndex) or PC5 (SLRB-PC5-ConfigIndex).
Observation 11	The unnecessary source remote UE ID (24 bits) causes signaling overhead.
Observation 12	Network of the L2 U2U Relay UE doesn’t need to be aware of the source remote UE, the unnecessary report of source remote UE ID increases the network complexity which is against the agreement on reducing network involvement of U2U Relay service.
Observation 13	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 14	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 15	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.
Observation 16	The gap in checking AS condition for SUI transmission and U2U Relay communication transmission causes non-valid/available configuration/resource for U2N Relay communications.

We have the following proposals:
Proposal 1	For [O400-407, O421] Add an indication in SIB12 for L3 U2U operation as the below TP.
Proposal 2	For [O425], RAN2 to discuss how for the L2 U2U Relay UE and L2 U2U Remote UE to derive the SRAP configuration during RRC re-establishment procedure: either rely on the dedicated configuration or rely on SIB12 and agree to the corresponding change as above TP.
Proposal 3	For [O427, O428], RAN2 to discuss to use of a new IE to indicate the bearer ID reported by the L2 U2U Relay UE in the per-bearer QoS report.
Proposal 4	For [O418], RAN2 to discuss removing the source remote UE ID report from the SUI report of L2 U2U Relay UE as the above TP.
Proposal 5	For [O419], 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 6	For [O419], 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 7	For [O419], 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-r17 can be applied to U2U Relay.
Proposal 8	For [Q581], RAN2 to discuss removing the AS condition checking of SUI transmission for U2U Relay communication as the above TP.
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