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During the previous two meetings, RAN2 has made the following agreement regarding to SL U2N multi-path relay
	Progress made in RAN2#121bis-e

· The concept of the ‘primary path and primary RLC entity’ is adopted for each MP split bearer configuration according to the existing definition.
· In case of duplication, PDCP control PDU only transmits on the primary RLC entity same as legacy.
· Non-split SRB1 and 2 over indirect path is not supported in Scenario 2.
· Split SRB1 and 2 are supported in Scenario 2 and primary path of the split SRB 1 and 2 is always on direct path.
· If UE-UE link failure is detected on indirect path in Scenario 2, the remote UE can report UE-UE link failure to gNB over direct path.  Details of the reporting mechanism can be further discussed.
· When split SRB1 with duplication is configured, the remote UE sends the RRCReconfigurationComplete message to gNB via both paths for Scenario 1.
· When one of the following conditions is met, the remote UE sends the RRCReconfigurationComplete message to gNB via the direct path for Scenario 1. FFS on need for additional condition.
· when primary RLC entity of split SRB1 is on direct path 
· when non-split SRB1 is configured on direct path
· When split SRB1 with duplication is configured, the remote UE sends the RRCReconfigurationComplete message to gNB via both paths for Scenario 2.
· When one of the following conditions is met, the remote UE sends the RRCReconfigurationComplete message to gNB via the direct path for Scenario 2.
· when primary RLC entity of split SRB1 is on direct path 
· when non-split SRB1 is configured on direct path
· The bearer type configuration is provided per SRB.  It is up to network implementation whether to configure SRB1 and SRB2 with same or different bearer types (within the bearer types that are supported).
· FFS if there are cases where the configuration of non-split SRBs over indirect path is useful.
· In scenario 2, if both remote and relay UE are in RRC_CONNECTED, the remote UE reports relay UE’s ID to gNB for indirect path addition.  Need for reporting in the idle/inactive case can be further discussed.  FFS what ID is used.
· WA: For a remote UE and relay UE in RRC_CONNECTED, the network is expected to release the multipath configuration related to this relay at the remote UE before it releases the relay UE to RRC_IDLE/RRC_INACTIVE.
· A remote UE in RRC_CONNECTED, upon reception of Uu RLF indication from the relay UE, suspends transmissions on the indirect path and informs the network if SRB1 is available on the direct path and not suspended, otherwise triggers re-establishment.  FFS whether to apply the same behaviour 1) when the relay UE informs the remote UE of HO; 2) When the relay UE moves to IDLE following expiry of dataInactivityTimer, if the timer is supported for the relay UE.  This agreement does not imply any conclusion on non-split SRB1 on indirect path.
· A remote UE in multipath that is released to RRC_IDLE/RRC_INACTIVE can apply legacy cell/relay selection behaviour, thus moving to single-path operation on either path according to implementation.
· LS to SA2 on authorization for multi-path Scenario 2 is approved in [105].




	Progress made in RAN2#122
· For Scenario-1/2, PDCP duplication of DRB is controlled by legacy Duplication Activation/Deactivation MAC CE and Duplication RLC Activation/Deactivation MAC CE delivered via direct path.
· For Scenario-1/2, RRC sets the initial state of PDCP duplication for split SRB/DRB as in legacy.
· For Scenario-1/2, when reporting direct-path failure via indirect-path, use MCGFailureInformation message. FFS on whether additional IE needs to be introduced.
· For Scenario-1/2, if MCGFailureInformation is agreed for direct path failure recovery in P5, reuse T316 timer for the direct path failure recovery.
· For Scenario-1/2, confirm the WA that: for a remote UE and relay UE in RRC_CONNECTED, the network is expected to release the multipath configuration related to this relay at the remote UE before it releases the relay UE to RRC_IDLE/INACTIVE. No spec impact is foreseen.
· For Scenario-1/2, not pursue remote UE notifying network upon reception of notification message indicating relay UE handover. FFS whether rely on network to release configuration of relay UE at remote UE before relay UE handover, or rely on remote UE to suspend the indirect path upon reception of notification message indicating relay UE handover.
· For Scenario-1/2, optionally configure UL data split threshold for split DRB. Usage of the threshold follows legacy behavior.
· For Scenario-1/2, no specification effort to handle the case when the relay UE moves to RRC_IDLE following expiry of dataInactivityTimer, i.e., not pursue relay UE notifying remote UE, and remote UE notifying network.
· For Scenario-1, use T304-like timer for direct path addition and change. FFS on expiry behavior.
· For Scenario-1, use T420-like timer for indirect path addition and change. FFS on stop condition and expiry behavior.
· FFS if these two timers are new or reuse the existing timers.
· WA: For scenario 2, remote-UE reports the RRC_CONNECTED relay-UE C-RNTI and serving cell ID (e.g., NCGI) for indirect path addition.
· LS to SA3 to check if there is any security concern with the WA is approved in [209].
· WA: For Scenario-1/2, MP remote UE is configured with a single cell group, i.e., MCG, for the direct path, and SL configuration, for the indirect path.
· WA: For scenario 1, primary path of the split SRB1 and SRB2 is always configured on direct path.  This does not preclude having the case where the UE switches the primary path to the indirect path for reporting after direct path failure.
· For scenario 1, SRB1 and SRB2 are not decoupled in terms of support of non-split SRB on indirect path; i.e., if SRB1 can be supported on indirect path, so can SRB2.
· For Scenario-1, mode-1 scheduling for remote UE is supported at least for intra-DU case, with the SR/BSR and grant sent on the direct path; whether it is supported for inter-DU case is up to R3, but R2 do not intend to make specification changes to support this case, and for specification purposes RAN2 intend to model it as a single MAC entity at the UE. 
· LS to R3 to notify this conclusion, with “take into account” action is approved in [212].



	Agreements in RAN2 123 meeting:
UE in RRC_CONNECTED state can obtain UE-to-UE relay discovery parameters in dedicated discovery configuration.
For integrated discovery DCA message, no AS criterion is needed for the relay UE to forward the response message to the source Remote UE.
For Model B, the relay UE forwards the solicitation message only if the PC5 RSRP between the relay UE and the source remote UE is above a threshold.
For Model B, no AS criterion is needed for the relay UE to forward the response message to the source Remote UE.
E2E SL-SRB and E2E SL-DRB use different index(es).
Fixed index (i.e., 0/1/2/3) are defined for E2E SL-SRB 0/1/2/3 respectively.
Use specified PC5 RLC Channel configuration on each hop for E2E SL-SRB 0/1/2/3.
The TX Remote UE derives the PDCP and SDAP configuration for e2e SL-DRB and provides the portion of the configuration related to RX to the RX Remote UE using E2E PC5-RRC message (similar to legacy PC5 configuration).
The TX Remote UE derives the first hop configuration (e.g. PC5 relay RLC Channel configuration) for SL-DRB and provides to the relay UE the portion of the configuration related to RX on the first hop (i.e., Rx by the relay UE), using per-hop PC5-RRC message (similar to legacy PC5 configuration).
The two conclusions above do not exclude the derivation involving information from gNB/preconfiguration/specified configuration.
Split PDB is sent to the source (TX) Remote UE from the Relay UE.
It is left to Relay UE implementation on how to split the PDB.
The Relay UE derives the second hop configuration (e.g. PC5 relay RLC Channel configuration) for each SL-DRB.
It is FFS how the Relay UE derives second hop configuration for SL-DRB.
Same as L3 based U2U relay, the QoS split should be per e2e QoS flow, and RAN2 expect that the source UE will inform the Relay UE QoS flow(s) and corresponding QoS profiles.  FFS if this requires AS signalling or can be done in upper layers.
At least PDB is sent from the source UE to the relay UE for splitting.
The source UE sends to the Relay UE all the QoS profiles for the e2e QoS flows.
At least for single-hop relay, use local ID instead of L2 ID as UE ID in SRAP header. 
At least for single-hop U2U relay, two local IDs are included in SRAP header to identify source and target Remote UE respectively.  FFS impact on SRAP header.
For single-hop U2U relay, the local ID for a particular UE is the same on both hops.



It can be observed that most of the work has been finished. However, there are still some leftover issues where we will address them in this contribution.
Discussion
SLRB configuration for second hop
In the legacy SL communication configuration for SL radio bearer, network will configure the following parameters in SL-ConfigDedicatedNR:
SL-ConfigDedicatedNR information element
-- ASN1START
-- TAG-SL-CONFIGDEDICATEDNR-START

SL-ConfigDedicatedNR-r16 ::=         SEQUENCE {
    sl-PHY-MAC-RLC-Config-r16            SL-PHY-MAC-RLC-Config-r16                                              OPTIONAL,    -- Need M
    sl-RadioBearerToReleaseList-r16      SEQUENCE (SIZE (1..maxNrofSLRB-r16)) OF SLRB-Uu-ConfigIndex-r16        OPTIONAL,    -- Need N
    sl-RadioBearerToAddModList-r16       SEQUENCE (SIZE (1..maxNrofSLRB-r16)) OF SL-RadioBearerConfig-r16       OPTIONAL,    -- Need N
    sl-MeasConfigInfoToReleaseList-r16   SEQUENCE (SIZE (1..maxNrofSL-Dest-r16)) OF SL-DestinationIndex-r16     OPTIONAL,    -- Need N
    sl-MeasConfigInfoToAddModList-r16    SEQUENCE (SIZE (1..maxNrofSL-Dest-r16)) OF SL-MeasConfigInfo-r16       OPTIONAL,    -- Need N
    t400-r16                             ENUMERATED {ms100, ms200, ms300, ms400, ms600, ms1000, ms1500, ms2000} OPTIONAL,    -- Need M
    ...,
    [[
    sl-PHY-MAC-RLC-Config-v1700          SetupRelease { SL-PHY-MAC-RLC-Config-v1700 }                           OPTIONAL,    -- Need M
    sl-DiscConfig-r17                    SetupRelease { SL-DiscConfig-r17}                                      OPTIONAL     -- Need M
    ]]
}

SL-DestinationIndex-r16  ::=             INTEGER (0..maxNrofSL-Dest-1-r16)

SL-PHY-MAC-RLC-Config-r16::=         SEQUENCE {
    sl-ScheduledConfig-r16               SetupRelease { SL-ScheduledConfig-r16 }                                OPTIONAL,    -- Need M
    sl-UE-SelectedConfig-r16             SetupRelease { SL-UE-SelectedConfig-r16 }                              OPTIONAL,    -- Need M
    sl-FreqInfoToReleaseList-r16         SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-Freq-Id-r16               OPTIONAL,    -- Need N
    sl-FreqInfoToAddModList-r16          SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-FreqConfig-r16            OPTIONAL,    -- Need N
    sl-RLC-BearerToReleaseList-r16       SEQUENCE (SIZE (1..maxSL-LCID-r16)) OF SL-RLC-BearerConfigIndex-r16    OPTIONAL,    -- Need N
    sl-RLC-BearerToAddModList-r16        SEQUENCE (SIZE (1..maxSL-LCID-r16)) OF SL-RLC-BearerConfig-r16         OPTIONAL,    -- Need N
    sl-MaxNumConsecutiveDTX-r16          ENUMERATED {n1, n2, n3, n4, n6, n8, n16, n32}                          OPTIONAL,    -- Need M
    sl-CSI-Acquisition-r16               ENUMERATED {enabled}                                                   OPTIONAL,    -- Need R
    sl-CSI-SchedulingRequestId-r16       SetupRelease {SchedulingRequestId}                                     OPTIONAL,    -- Need M
    sl-SSB-PriorityNR-r16                INTEGER (1..8)                                                         OPTIONAL,    -- Need R
    networkControlledSyncTx-r16          ENUMERATED {on, off}                                                   OPTIONAL     -- Need M
}

SL-PHY-MAC-RLC-Config-v1700 ::=      SEQUENCE {
    sl-DRX-Config-r17                    SL-DRX-Config-r17                                                      OPTIONAL,    -- Need M
    sl-RLC-ChannelToReleaseList-r17      SEQUENCE (SIZE (1..maxSL-LCID-r16)) OF SL-RLC-ChannelID-r17            OPTIONAL, -- Cond L2U2N
    sl-RLC-ChannelToAddModList-r17       SEQUENCE (SIZE (1..maxSL-LCID-r16)) OF SL-RLC-ChannelConfig-r17        OPTIONAL, -- Cond L2U2N
    ...
}

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
}

-- TAG-SL-CONFIGDEDICATEDNR-STOP
-- ASN1STOP
In details, the SLRB-Uu-ConfigIndex is associated with a set of PDCP and SDAP configuration, which is shown in the following:
SL-RadioBearerConfig-r16 ::=     SEQUENCE {
    slrb-Uu-ConfigIndex-r16           SLRB-Uu-ConfigIndex-r16,
    sl-SDAP-Config-r16                SL-SDAP-Config-r16                                                 OPTIONAL,    -- Cond SLRBSetup
    sl-PDCP-Config-r16                SL-PDCP-Config-r16                                                 OPTIONAL,    -- Cond SLRBSetup
    sl-TransRange-r16                 ENUMERATED {m20, m50, m80, m100, m120, m150, m180, m200, m220, m250, m270, m300, m350, m370,
                                                 m400, m420, m450, m480, m500, m550, m600, m700, m1000, spare9, spare8, spare7, spare6,
                                                 spare5, spare4, spare3, spare2, spare1}                OPTIONAL,    -- Need R
    ...
}
In addition, the SL-RLC-BearerConfig indicate a set of configuration of RLC and MAC configuration, which is shown in the following:
SL-RLC-BearerConfig information element
-- ASN1START
-- TAG-SL-RLC-BEARERCONFIG-START

SL-RLC-BearerConfig-r16 ::=                   SEQUENCE {
    sl-RLC-BearerConfigIndex-r16                  SL-RLC-BearerConfigIndex-r16,
    sl-ServedRadioBearer-r16                      SLRB-Uu-ConfigIndex-r16                          OPTIONAL,   -- Cond LCH-SetupOnly
    sl-RLC-Config-r16                             SL-RLC-Config-r16                                OPTIONAL,   -- Cond LCH-Setup
    sl-MAC-LogicalChannelConfig-r16               SL-LogicalChannelConfig-r16                      OPTIONAL,   -- Cond LCH-Setup
    ...
Furthermore, within the SDAP configuration, the mapped QoS flow is indicated, which is shown in the following:
SL-SDAP-Config information element
-- ASN1START
-- TAG-SL-SDAP-CONFIG-START

SL-SDAP-Config-r16 ::=                  SEQUENCE {
    sl-SDAP-Header-r16                      ENUMERATED {present, absent},
    sl-DefaultRB-r16                        BOOLEAN,
    sl-MappedQoS-Flows-r16                  CHOICE {
        sl-MappedQoS-FlowsList-r16              SEQUENCE (SIZE (1..maxNrofSL-QFIs-r16)) OF SL-QoS-Profile-r16,
        sl-MappedQoS-FlowsListDedicated-r16     SL-MappedQoS-FlowsListDedicated-r16
    }                                                                                                           OPTIONAL,   -- Need M
    sl-CastType-r16                        ENUMERATED {broadcast, groupcast, unicast, spare1}                   OPTIONAL,   -- Need M
    ...
}

SL-MappedQoS-FlowsListDedicated-r16 ::= SEQUENCE {
    sl-MappedQoS-FlowsToAddList-r16         SEQUENCE (SIZE (1..maxNrofSL-QFIs-r16)) OF SL-QoS-FlowIdentity-r16  OPTIONAL,    -- Need N
    sl-MappedQoS-FlowsToReleaseList-r16      SEQUENCE (SIZE (1..maxNrofSL-QFIs-r16)) OF SL-QoS-FlowIdentity-r16  OPTIONAL     -- Need N
}

-- TAG-SL-SDAP-CONFIG-STOP
-- ASN1STOP
Therefore, it can be observed that to get the RLC and MAC configuration, network should configure the associated QoS flow, SDAP and PDCP configuration. However, the SDAP and PDCP configuration is end to end configuration which cannot be known by U2U relay UE.
So in order to allow the U2U relay UE to derive the second hop configuration of RLC and MAC, network should provide the mapping relationship of Split QoS flow <-> slrb-Uu-ConfigIndex(RB ID)<->RLC/MAC configuration when the U2U relay UE is in RRC_CONNECTED state.
However, when the UE is not in RRC_CONNECTED state, network does not know how the relay UE perform QoS split. Within SIB or pre-configuration, the candidate split QoS flow to RLC/MAC configuration can be provided. Then it is up to relay UE implementation to select the most appropriate configuration based on its split QoS.
[bookmark: _Toc146726049]When the U2U relay UE is in RRC_CONNECTED state, it should report the split QoS towards network and network will accordingly configure the corresponding RLC/MAC configuration for second hop towards the UE.
[bookmark: _Toc146726050]The mapping configuration of candidate split QoS flow to RLC/MAC configuration should be provided via SIB or preconfiguration
[bookmark: _Toc146726051]It is up to relay UE implementation to select the most appropriate configuration based on the split QoS flow from SIB or pre-configuration when the UE is in RRC_IDLE/INACTIVE

Conclusion and Proposal
In this paper, we have discussed the remaining issue of U2U relay, a brunch of observations and proposals are listed below:
Proposal 1	When the U2U relay UE is in RRC_CONNECTED state, it should report the split QoS towards network and network will accordingly configure the corresponding RLC/MAC configuration for second hop towards the UE.
Proposal 2	The mapping configuration of candidate split QoS flow to RLC/MAC configuration should be provided via SIB or preconfiguration
Proposal 3	It is up to relay UE implementation to select the most appropriate configuration based on the split QoS flow from SIB or pre-configuration when the UE is in RRC_IDLE/INACTIVE
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