3GPP TSG-RAN WG2 Meeting #123bis

R2-2309970
Xiamen, China, October 9 – 13, 2023                                   
Agenda item:
7.9.2
Source:
Samsung
Title:
Control plane issues for L2 U2U relay
Document for:
Discussion & Decision
1 Introduction

This contribution is to discuss remaining control plane issues for L2 U2U relay.
2 Discussion
(1) Resource pool for integrated discovery

Dedicated discovery pool was introduced to handle discovery messages separately from normal sidelink communication traffics. When DCR message is utilized as a kind of discovery message the DCR needs to be treated as standalone discovery messages and differently from normal sidelink communication traffics. We do not see any hurdle to use dedicated discovery pool to transmit the integrated discovery messages in PC5 unicast link establishment procedure.
So if dedicated discovery pool is configured and integrated discovery procedure is used then the integrated discovery signaling e.g., DCR with a relay indication can be transmitted using the resource from dedicated discovery pool. 

Proposal 1. RAN2 is kindly asked to confirm that dedicated discovery resource pool can be used for integrated discovery.

(2) QoS split and SL-DRB configuration
During RAN2 #123 meeting [1], the following agreements were made on QoS split and SL-DRB configuration for L2 U2U relay.

	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.


For per-hop SL-DRB configuration it was agreed that TX Remote UE derives the 1st hop’s SL-DRB configuration and Relay UE derives the 2nd hop’s SL-DRB configuration, where the per-hop SL-DRB configurations are related to TX/RX parameters to be aligned between TX UE and RX UE of each hop as the principle of SLRB configuration in legacy NR sidelink communication. We understand that the configuration for RX only parameter is left to RX UE of each hop as legacy NR sidelink communication.
As TX UE of 1st hop, TX Remote UE in RRC_CONNECTED derives 1st hop’s SL-DRB configuration parameters provided in RRCReconfiguration, in RRC_IDLE/RRC_INACTIVE the TX Remote UE derives the 1st hop’s SL-DRB configuration from SIB, and for out of coverage TX Remote UE applies preconfigured SL-DRB configuration for the 1st-hop. The same principle is applied to 2nd hop i.e., Relay UE as TX UE of 2nd hop can derive SL-DRB configuration for the 2nd hop based on its RRC state. 
When Relay UE derives SL-DRB configuration for 2nd hop from RRCReconfiguration in RRC_CONNECTED, SIB in RRC_IDLE/RRC_INACTIVE or pre-configuration for OOC, the Relay UE can use QoS parameters and QoS profile(s) of the relayed QoS flow(s). This SL-DRB configuration derivation at Relay UE based on QoS parameters and QoS profile(s) can follow the same operation as that for legacy NR sidelink communication. 

Observation 1. The legacy SL-DRB configuration derivation based on QoS parameters and QoS profile(s) can be utilized for 2nd hop SL-DRB configuration derivation at Relay UE.

As discussed during RAN2 #123 meeting[1], the QoS flow and corresponding QoS profiles can be informed by TX Remote UE to the Relay UE. We understand that the informed QoS profile(s) for relayed sidelink QoS flow can reuse the IE SL-QoS-Profile as below.

	Excerpt from TS 38.331[2]

–
SL-QoS-Profile
The IE SL-QoS-Profile is used to give the QoS parameters for a sidelink QoS flow. Need codes or conditions specified for SL-QoS-Profile do not apply, in case SL-QoS-Profile is included in SidelinkUEInformationNR.

SL-QoS-Profile information element

-- ASN1START

-- TAG-SL-QOS-PROFILE-START

SL-QoS-Profile-r16 ::=        SEQUENCE {

    sl-PQI-r16                    SL-PQI-r16            OPTIONAL,   -- Need R

    sl-GFBR-r16                   INTEGER (0..4000000000) OPTIONAL,   -- Need R

    sl-MFBR-r16                   INTEGER (0..4000000000) OPTIONAL,   -- Need R

    sl-Range-r16                  INTEGER (1..1000) OPTIONAL,   -- Need R

    ...

}

SL-PQI-r16 ::=                CHOICE {

    sl-StandardizedPQI-r16        INTEGER (0..255),

    sl-Non-StandardizedPQI-r16    SEQUENCE {

        sl-ResourceType-r16           ENUMERATED {gbr, non-GBR, delayCriticalGBR, spare1}     OPTIONAL,   -- Need R

        sl-PriorityLevel-r16          INTEGER (1..8) OPTIONAL,   -- Need R

        sl-PacketDelayBudget-r16      INTEGER (0..1023) OPTIONAL,   -- Need R

        sl-PacketErrorRate-r16        INTEGER (0..9) OPTIONAL,   -- Need R

        sl-AveragingWindow-r16        INTEGER (0..4095) OPTIONAL,   -- Need R

        sl-MaxDataBurstVolume-r16     INTEGER (0..4095) OPTIONAL,   -- Need R

    ...

   }

}

-- TAG-SL-QOS-PROFILE-STOP

-- ASN1STOP


Observation 2. The legacy IE SL-QoS-Profile can be reused when TX Remote UE informs QoS profile(s) of relayed QoS flow to Relay UE.

Since PDB is one of parameters for QoS profile, it is natural that the PDB of E2E QoS flow can be also informed from TX Remote UE to Relay UE when E2E QoS flow and its associated QoS profile(s) are informed to Relay UE by TX Remote UE. From the informed QoS profile(s) Relay UE can split E2E QoS into per-hop QoS i.e., PDB of the QoS flow as agreed during RAN2 #123 meeting[1] and the Relay UE can use the E2E QoS profile(s) of the QoS flow to derive 2nd hop SL-DRB configuration.
Observation 3. The informed QoS flow and its associated QoS profile(s) can be used by Relay UE to derive per-hop QoS and SL-DRB configuration for the 2nd hop.

Proposal 2. When Relay UE derives 2nd hop’s SL-DRB configuration based on the informed QoS flow and its associated QoS profile(s) the Relay UE can follow the legacy principle of SLRB configuration derivation i.e., using gNB dedicated configuration, SIB or preconfiguration based on its RRC state.

For signalling procedures to inform QoS flow and its associated QoS profile(s) from TX Remote UE to Relay UE and to provide per-hop QoS parameter from Relay UE to TX Remote UE, we think that PC5 RRC procedure can be utilized.
Proposal 3. TX Remote UE can provide E2E QoS flow and its associated QoS profile(s) to its connected Relay UE via PC5 RRC message.

Proposal 4. Relay UE can provide the TX Remote UE with per-hop QoS parameter associated to the E2E QoS flow via PC5 RRC message.

(3) L2 U2U indication in SidelinkUEInformationNR message
When RRC_CONNECTED TX Remote UE derives PDCP and SDAP configuration for E2E QoS flow and the 1st hop configuration of the QoS flow, the TX Remote UE can report QoS parameters and QoS profile(s) for the E2E QoS flow to gNB and the TX Remote UE can be provided with dedicated configuration from gNB as legacy NR SL communication.
For L2 U2U relay, the SL-DRB configuration is composed of PDCP/SDAP configuration for E2E QoS flow and each hop’s configuration e.g., SRAP, PC5 RLC channel configuration for the corresponding QoS flow. gNB needs to identify this report for SL-DRB configuration for L2 U2U relay, where the SL-DRB configuration parameters for L2 U2U relay are different from NR sidelink communication or L3 U2N relay. Unlike L2 U2N relay where gNB controls SL-DRB configuration for each QoS flow between Remote UE and network without reporting from Remote UE/Relay UE, gNB needs to be reported with QoS parameters and QoS profile(s) for L2 U2U relay. In our view existing IEs in SidelinkUEInformationNR message i.e., sl-TxResourceReq-r16 or SL-TxResourceReqL2U2N-Relay-r17 which are used to report parameters related to L2 U2N Relay or L3 U2N Relay/NR sidelink communication cannot be reused for reporting L2 U2U relay related parameters. 
	Excerpt from SidelinkUEInformationNR message in TS 38.331[2]:
SidelinkUEInformationNR-r16-IEs ::=    SEQUENCE {

    sl-RxInterestedFreqList-r16            SL-InterestedFreqList-r16           OPTIONAL,

    sl-TxResourceReqList-r16               SL-TxResourceReqList-r16            OPTIONAL,

    sl-FailureList-r16                     SL-FailureList-r16                  OPTIONAL,

    lateNonCriticalExtension               OCTET STRING                        OPTIONAL,

    nonCriticalExtension                   SidelinkUEInformationNR-v1700-IEs   OPTIONAL
}

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                   SEQUENCE {}                         OPTIONAL
}

(omitted)

SL-TxResourceReq-r16 ::=               SEQUENCE {
    sl-DestinationIdentity-r16             SL-DestinationIdentity-r16,
    sl-CastType-r16                        ENUMERATED {broadcast, groupcast, unicast, spare1},

    sl-RLC-ModeIndicationList-r16          SEQUENCE (SIZE (1.. maxNrofSLRB-r16)) OF SL-RLC-ModeIndication-r16         OPTIONAL,
    sl-QoS-InfoList-r16                    SEQUENCE (SIZE (1..maxNrofSL-QFIsPerDest-r16)) OF SL-QoS-Info-r16          OPTIONAL,

    sl-TypeTxSyncList-r16                  SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-TypeTxSync-r16                OPTIONAL,

    sl-TxInterestedFreqList-r16            SL-TxInterestedFreqList-r16                                                OPTIONAL,

    sl-CapabilityInformationSidelink-r16   OCTET STRING                                                               OPTIONAL
}
(omitted)

SL-TxResourceReqListCommRelay-r17 ::=  SEQUENCE (SIZE (1..maxNrofSL-Dest-r16)) OF SL-TxResourceReqCommRelayInfo-r17

SL-TxResourceReqCommRelayInfo-r17 ::=  SEQUENCE {

    sl-RelayDRXConfig-r17                 SL-TxResourceReq-v1700              OPTIONAL,

    sl-TxResourceReqCommRelay-r17         SL-TxResourceReqCommRelay-r17
}

SL-TxResourceReqCommRelay-r17 ::=      CHOICE {

    sl-TxResourceReqL2U2N-Relay-r17        SL-TxResourceReqL2U2N-Relay-r17,

    sl-TxResourceReqL3U2N-Relay-r17        SL-TxResourceReq-r16

}

SL-TxResourceReqL2U2N-Relay-r17 ::=    SEQUENCE {

    sl-DestinationIdentityL2U2N-r17        SL-DestinationIdentity-r16       OPTIONAL,

    sl-TxInterestedFreqListL2U2N-r17       SL-TxInterestedFreqList-r16,

    sl-TypeTxSyncListL2U2N-r17             SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-TypeTxSync-r16,

    sl-LocalID-Request-r17                 ENUMERATED {true}                OPTIONAL,

    sl-PagingIdentityRemoteUE-r17          SL-PagingIdentityRemoteUE-r17    OPTIONAL,

    sl-CapabilityInformationSidelink-r17   OCTET STRING                     OPTIONAL,

    ...

}

(omitted)


Observation 4. L2 U2U relay related parameters need to be reported to gNB when dedicated E2E PDCP/SDAP configuration and per-hop configuration e.g., SRAP, PC5 RLC are derived by RRC_CONNECTED Remote UE/Relay UE.

Proposal 5. L2 U2U relay indication can be reported in SidelinkUEInformationNR message to derive dedicated SL-DRB configuration e.g., E2E PDCP/SDAP and per-hop configuration for RRC_CONNECTED Remote UE/Relay UE.
(4) E2E PC5 connection failure handling 

	Excerpt from TS 38.331[2]:

5.8.9.3
Sidelink radio link failure related actions

The UE shall:

1>
upon indication from sidelink RLC entity that the maximum number of retransmissions for a specific destination has been reached; or

1>
upon T400 expiry for a specific destination; or

1>
upon indication from MAC entity that the maximum number of consecutive HARQ DTX for a specific destination has been reached; or

1>
upon integrity check failure indication from sidelink PDCP entity concerning SL-SRB2 or SL-SRB3 for a specific destination:

2>
consider sidelink radio link failure to be detected for this destination;

(omitted)


Sidelink radio link failure due to E2E PC5 connection failure can happen upon T400 expiry or integrity check failure indication of SL-SRB2 or SL-SRB3. The remote UE which detects the sidelink RLF due to E2E PC5 connection failure can inform the PC5-RLF detection to its connected Relay UE. Then the remote UE can trigger relay reselection procedure as agreed. 
Proposal 6. Remote UE can inform PC5-RLF to its connected Relay UE when the Remote UE detects PC5-RLF due to E2E PC5 connection failure e.g., T400 expiry or integrity check failure indication.
3 Conclusion

Based on the above discussion and observations, RAN2 is asked to discuss and capture the following proposals:
(1) Resource pool for integrated discovery

Proposal 1. RAN2 is kindly asked to confirm that dedicated discovery resource pool can be used for integrated discovery.

(2) QoS split and SL-DRB configuration

Observation 1. The legacy SL-DRB configuration derivation based on QoS parameters and QoS profile(s) can be utilized for 2nd hop SL-DRB configuration derivation at Relay UE.

Observation 2. The legacy IE SL-QoS-Profile can be reused when TX Remote UE informs QoS profile(s) of relayed QoS flow to Relay UE.

Observation 3. The informed QoS flow and its associated QoS profile(s) can be used by Relay UE to derive per-hop QoS and SL-DRB configuration for the 2nd hop.

Proposal 2. When Relay UE derives 2nd hop’s SL-DRB configuration based on the informed QoS flow and its associated QoS profile(s) the Relay UE can follow the legacy principle of SLRB configuration derivation i.e., using gNB dedicated configuration, SIB or preconfiguration based on its RRC state.

Proposal 3. TX Remote UE can provide E2E QoS flow and its associated QoS profile(s) to its connected Relay UE via PC5 RRC message.

Proposal 4. Relay UE can provide the TX Remote UE with per-hop QoS parameter associated to the E2E QoS flow via PC5 RRC message.

(3) L2 U2U indication in SidelinkUEInformationNR message

Observation 4. L2 U2U relay related parameters need to be reported to gNB when dedicated E2E PDCP/SDAP configuration and per-hop configuration e.g., SRAP, PC5 RLC are derived by RRC_CONNECTED Remote UE/Relay UE.

Proposal 5. L2 U2U relay indication can be reported in SidelinkUEInformationNR message to derive dedicated SL-DRB configuration e.g., E2E PDCP/SDAP and per-hop configuration for RRC_CONNECTED Remote UE/Relay UE.

(4) E2E PC5 connection failure handling 

Proposal 6. Remote UE can inform PC5-RLF to its connected Relay UE when the Remote UE detects PC5-RLF due to E2E PC5 connection failure e.g., T400 expiry or integrity check failure indication.
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