[bookmark: _Ref452454252][bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #119-bis-e	R2-2210494
Online, Oct 10 - 19, 2022	

Agenda item:	6.7.2.2
Source:	Huawei, HiSilicon
Title:	Remaining CP corrections for SL relay
[bookmark: _Hlk506366071]Document for:	Discussion 
1. Introduction
In last RAN2 meeting, the following proposal for CP correction in offline #414 was postponed, as companies had different understanding on the potential issue [1].
	[8/12]Proposal 10: Upon released from connected to inactive state, a Remote UE follows the legacy step of “enter RRC_INACTIVE and perform cell selection as specified in TS 38.304” (No spec change).


In addition, there were some discussion about handling of UP entities, e.g. SRAP release or SL RLC re-establishment, but no changes were made due to limited time.
In this contribution, we try to further evaluate the UE behavior supported by the existing specification and propose corresponding resolutions if any corrections are needed for the above two aspects. 
2. Discussion
2.1 Remote UE behaviour upon released to inactive/idle
The UE actions upon going to RRC_IDLE is captured in clause 5.3.11, wherein the Remote UE shall release all radio resources, enter RRC_IDLE and perform cell selection as specified in TS 38.304. Similarly for UE behavior after receiving RRCRelease message containing suspendConfig in clause 5.3.8.3, the Remote UE shall store UE Inactive AS context except for sl-L2RemoteUE-Config, release SRAP entity, enter RRC_INACTIVE and perform cell selection as specified in TS 38.304. There is no mention on relay (re)selection for Remote UE behavior upon released to inactive/idle. The interpretation of the current text is the Remote UE shall first perform cell selection as legacy, after that relay (re)selection is allowed when the UE is in IDLE/INACITVE state. Meanwhile, to release the remote UE in the Relay UE side, the network provides sl-RemoteUE-ToReleaseList to indicate the Remote UE’s L2 identification, and Relay UE releases the unicast link.
Observation 1: Following current specification, upon going to RRC_IDLE in 5.3.11 or to RRC_INACTIVE in 5.3.8.3, the Remote UE shall first perform cell selection as legacy, after that relay (re)selection is allowed when the UE is in IDLE/INACTIVE state.
On the other hand, for RRC reestablishment, the Remote UE can do relay (re)selection other than legacy cell selection after initiation of the reestablishment procedure. Furthermore, it allows the Remote UE keep the current PC5-RRC connection with the connected Relay UE. In the Relay UE side, the network can modify the Remote UE configuration if it access from the old Relay, or add the Remote UE to a new Relay while release the Remote UE from the old Relay UE.
Observation 2: After initiation of RRC reestablishment procedure, the Remote UE can perform cell selection as legacy, and can also determine to keep the existing PC5 unicast link or perform relay (re)selection.
In last meeting, one company propose to copy the UE behavior of relay (re)selection to the case of going to RRC_INACTIVE, but no big support for it, thus it was suggested to keep the current description which means the relay reselection is not allowed upon going to IDLE/INACITVE but can only be perform after entering IDLE/INACTIVE. However, during online discussion it seems some companies were not in line with the consequence of the proposal, thus we would like to invite companies to double check the current specification and see if the following proposal is acceptable. 
Proposal 1: Upon going to RRC_IDLE/INACTIVE, a Remote UE follows the legacy step of “enter RRC_IDLE/RRC_INACTIVE and perform cell selection as specified in TS 38.304”, which means Remote UE has to release the PC5 unicast link. (No spec change).
2.2 Clarification on the handling of UP entities
For SRAP entity, the SRAP entity is released upon going to IDLE, or going to INACITVE, or initiating reestablishment for both Remote UE and Relay UE; and the SRAP entity is established by Remote UE before sending SRB0 message during RRC establishment/RRC resume/RRC reestablishment, and established by Relay UE upon unicast establishment/upon addition of remote UE. In other cases, there is no UE autonomous release of the SRAP entity. It may be possible that all Remote UE leave the Relay, but the SRAP entity in Relay UE is not released. However, considering the SRAP is mainly for bearer mapping, and there is no SN in the header, there should be no issue to keep the SRAP entity in this case, as long as the SRAP configuration is correct which can be guaranteed by network. Therefore we understand the current specification is sufficient on UE behaviors related to SRAP entity handling.
Observation 3: For SRAP entity handling, the current UE behaviour in the spec is sufficient.
For RLC entities, the basic principle of sidelink communication is that the Rx RLC entity is established/reconfigured/released following configurations from the peer UE and the Tx UE obtain the Tx dedicated configuration from network (if possible) and establish the entity. This principle should apply to all the PC5 Relay RLC channels of DRB and SRB2 which use dedicated configuration. For SL_RLC0, as it uses specified configuration for SRB0, the Remote UE and Relay UE can apply the configuration and establish Rx and Tx entities without indication from peer UE. For SL_RLC1, there is default configuration defined in specification while dedicated configuration is also allowed to override the default configuration. Therefore the Rx entity should be established by the Tx UE, in which case the Rx UE determines whether the dedicated RLC configuration is provided, if not the default configuration is applied. To enable such reconfiguration, a configuration anchor point is required, which could be the RLC channel ID. In this case, a RLC channel ID can be reserved for the SL_RLC1, which could be clarified in the field description of sl-RLC-ChannelID-PC5.
Observation 4: In Rel-16 sidelink communication, the specified configurations of SL SRBs are applied to establish Tx and Rx RLC entities, while for SL DRBs the principle is Tx UE to configure Rx UE with RLC configuration via RRCReconfigurationSidelink message. 
Proposal 2: The same principle of Rel-16 sidelink communication should be applied to relay case, i.e. the specified SL_RLC0 configuration is used to establish Tx and Rx RLC entities for SRB0 messages without peer UE’s indication, and for SL_RLC1 the Rx UE establishes the RLC entity following Tx UE’s indication.
Proposal 3: A RLC channel ID (i.e. 1) is reserved for the SL_RLC1 to enable reconfiguration of SL_RLC1, e.g. when the RLC channel is added, the default configuration is applied only if the dedicated configuration is absent.
The TP is provided in Annex.
3. Conclusion
Regarding UE behavior upon going to IDLE/INACITVE and also UP entity handling for SL_RLC0/SL_RLC1, the following observation and proposals are given:
Observation 1: Following current specification, upon going to RRC_IDLE in 5.3.11 or to RRC_INACTIVE in 5.3.8.3, the Remote UE shall first perform cell selection as legacy, after that relay (re)selection is allowed when the UE is in IDLE/INACTIVE state.
Observation 2: After initiation of RRC reestablishment procedure, the Remote UE can perform cell selection as legacy, and can also determine to keep the existing PC5 unicast link or perform relay (re)selection.
Observation 3: For SRAP entity handling, the current UE behaviour in the spec is sufficient.
Observation 4: In Rel-16 sidelink communication, the specified configurations of SL SRBs are applied to establish Tx and Rx RLC entities, while for SL DRBs the principle is Tx UE to configure Rx UE with RLC configuration via RRCReconfigurationSidelink message. 
 

Proposal 1: Upon going to RRC_IDLE/INACTIVE, a Remote UE follows the legacy step of “enter RRC_IDLE/RRC_INACTIVE and perform cell selection as specified in TS 38.304”, which means Remote UE has to release the PC5 unicast link. (No spec change).
Proposal 2: The same principle of Rel-16 sidelink communication should be applied to relay case, i.e. the specified SL_RLC0 configuration is used to establish Tx and Rx RLC entities for SRB0 messages without peer UE’s indication, and for SL_RLC1 the Rx UE establishes the RLC entity following Tx UE’s indication.
Proposal 3: A RLC channel ID (i.e. 1) is reserved for the SL_RLC1 to enable reconfiguration of SL_RLC1, e.g. when the RLC channel is added, the default configuration is applied only if the dedicated configuration is absent.
4. Reference 
[1] R2-2208828, Report of [AT119-e][414][Relay] Rel-17 relay RRC (Huawei)
5. Annex 
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The RRCReconfigurationSidelink message is the command to AS configuration of the PC5 RRC connection. It is only applied to unicast of NR sidelink communication.
Signalling radio bearer: SL-SRB3
RLC-SAP: AM
Logical channel: SCCH
Direction: UE to UE
RRCReconfigurationSidelink message
-- ASN1START
-- TAG-RRCRECONFIGURATIONSIDELINK-START

RRCReconfigurationSidelink ::=          SEQUENCE {
    rrc-TransactionIdentifier-r16           RRC-TransactionIdentifier,
    criticalExtensions                      CHOICE {
        rrcReconfigurationSidelink-r16          RRCReconfigurationSidelink-r16-IEs,
        criticalExtensionsFuture                SEQUENCE {}
    }
}

RRCReconfigurationSidelink-r16-IEs ::=  SEQUENCE {
    slrb-ConfigToAddModList-r16             SEQUENCE (SIZE (1..maxNrofSLRB-r16)) OF SLRB-Config-r16             OPTIONAL, -- Need N
    slrb-ConfigToReleaseList-r16            SEQUENCE (SIZE (1..maxNrofSLRB-r16)) OF SLRB-PC5-ConfigIndex-r16    OPTIONAL, -- Need N
    sl-MeasConfig-r16                       SetupRelease {SL-MeasConfig-r16}                                    OPTIONAL, -- Need M
    sl-CSI-RS-Config-r16                    SetupRelease {SL-CSI-RS-Config-r16}                                 OPTIONAL, -- Need M
    sl-ResetConfig-r16                      ENUMERATED {true}                                                   OPTIONAL, -- Need N
    sl-LatencyBoundCSI-Report-r16           INTEGER (3..160)                                                    OPTIONAL, -- Need M
    lateNonCriticalExtension                OCTET STRING                                                        OPTIONAL,
    nonCriticalExtension                    RRCReconfigurationSidelink-v1700-IEs                                OPTIONAL
}

RRCReconfigurationSidelink-v1700-IEs ::= SEQUENCE {
    sl-DRX-ConfigUC-PC5-r17                 SetupRelease { SL-DRX-ConfigUC-r17 }                                OPTIONAL, -- Need M
    sl-LatencyBoundIUC-Report-r17           SetupRelease { SL-LatencyBoundIUC-Report-r17 }                      OPTIONAL, -- Need M
    sl-RLC-ChannelToReleaseListPC5-r17      SEQUENCE (SIZE (1..maxSL-LCID-r16)) OF SL-RLC-ChannelID-r17         OPTIONAL, -- Need N
    sl-RLC-ChannelToAddModListPC5-r17       SEQUENCE (SIZE (1..maxSL-LCID-r16)) OF SL-RLC-ChannelConfigPC5-r17  OPTIONAL, -- Need N
    nonCriticalExtension                    SEQUENCE {}                                                         OPTIONAL
}

SL-LatencyBoundIUC-Report-r17::=            INTEGER (3..160)

SLRB-Config-r16::=                      SEQUENCE {
    slrb-PC5-ConfigIndex-r16                SLRB-PC5-ConfigIndex-r16,
    sl-SDAP-ConfigPC5-r16                   SL-SDAP-ConfigPC5-r16                                               OPTIONAL, -- Need M
    sl-PDCP-ConfigPC5-r16                   SL-PDCP-ConfigPC5-r16                                               OPTIONAL, -- Need M
    sl-RLC-ConfigPC5-r16                    SL-RLC-ConfigPC5-r16                                                OPTIONAL, -- Need M
    sl-MAC-LogicalChannelConfigPC5-r16      SL-LogicalChannelConfigPC5-r16                                      OPTIONAL, -- Need M
    ...
}

SLRB-PC5-ConfigIndex-r16 ::=            INTEGER (1..maxNrofSLRB-r16)

SL-SDAP-ConfigPC5-r16 ::=               SEQUENCE {
    sl-MappedQoS-FlowsToAddList-r16         SEQUENCE (SIZE (1.. maxNrofSL-QFIsPerDest-r16)) OF SL-PQFI-r16      OPTIONAL, -- Need N
    sl-MappedQoS-FlowsToReleaseList-r16     SEQUENCE (SIZE (1.. maxNrofSL-QFIsPerDest-r16)) OF SL-PQFI-r16      OPTIONAL, -- Need N
    sl-SDAP-Header-r16                      ENUMERATED {present, absent},
    ...
}

SL-PDCP-ConfigPC5-r16 ::=               SEQUENCE {
    sl-PDCP-SN-Size-r16                     ENUMERATED {len12bits, len18bits}                                   OPTIONAL, -- Need M
    sl-OutOfOrderDelivery-r16               ENUMERATED { true }                                                 OPTIONAL,  -- Need R
    ...
}

SL-RLC-ConfigPC5-r16 ::=                CHOICE {
    sl-AM-RLC-r16                           SEQUENCE {
        sl-SN-FieldLengthAM-r16                 SN-FieldLengthAM                                                OPTIONAL, -- Need M
        ...
    },
    sl-UM-Bi-Directional-RLC-r16            SEQUENCE {
        sl-SN-FieldLengthUM-r16                 SN-FieldLengthUM                                                OPTIONAL, -- Need M
        ...
    },
    sl-UM-Uni-Directional-RLC-r16           SEQUENCE {
        sl-SN-FieldLengthUM-r16                 SN-FieldLengthUM                                                OPTIONAL, -- Need M
        ...
    }
}

SL-LogicalChannelConfigPC5-r16 ::=      SEQUENCE {
    sl-LogicalChannelIdentity-r16           LogicalChannelIdentity,
    ...
}

SL-PQFI-r16 ::=                         INTEGER (1..64)

SL-CSI-RS-Config-r16 ::=                SEQUENCE {
    sl-CSI-RS-FreqAllocation-r16            CHOICE {
        sl-OneAntennaPort-r16                   BIT STRING (SIZE (12)),
        sl-TwoAntennaPort-r16                   BIT STRING (SIZE (6))
    }                                                                                                           OPTIONAL, -- Need M
    sl-CSI-RS-FirstSymbol-r16               INTEGER (3..12)                                                     OPTIONAL, -- Need M
    ...
}

SL-RLC-ChannelConfigPC5-r17::=          SEQUENCE {
    sl-RLC-ChannelID-PC5-r17                SL-RLC-ChannelID-r17,
    sl-RLC-ConfigPC5-r17                    SL-RLC-ConfigPC5-r16                                                OPTIONAL, -- Need M
    sl-MAC-LogicalChannelConfigPC5-r17      SL-LogicalChannelConfigPC5-r16                                      OPTIONAL, -- Need M
    ...
}

-- TAG-RRCRECONFIGURATIONSIDELINK-STOP
-- ASN1STOP

	RRCReconfigurationSidelink field descriptions

	sl-CSI-RS-FreqAllocation
Indicates the frequency domain position for sidelink CSI-RS.

	sl-CSI-RS-FirstSymbol
Indicates the position of first symbol of sidelink CSI-RS.

	sl-DRX-ConfigUC-PC5
Indicates the NR sidelink DRX configuration for unicast communication, as specified in TS 38.321 [3]

	sl-LatencyBoundCSI-Report
Indicates the latency bound of SL CSI report from the associated SL CSI triggering in terms of number of slots.

	sl-LatencyBoundIUC-Report
Indicates the latency bound of SL Inter-UE coordination report from the associated SL Inter-UE coordination explicit request triggering in terms of number of slots.

	sl-LogicalChannelIdentity
Indicates the identity of the sidelink logical channel.

	sl-MappedQoS-FlowsToAddList
Indicate the QoS flows to be mapped to the configured sidelink DRB. Each entry is indicated by the SL-PQFI, which is used between UEs, as defined in TS 23.287 [55].

	sl-MappedQoS-FlowsToReleaseList
Indicate the QoS flows to be released from the configured sidelink DRB. Each entry is indicated by the SL-PQFI, which is used between UEs, as defined in TS 23.287 [55].

	sl-MeasConfig
Indicates the sidelink measurement configuration for the unicast destination.

	sl-OutOfOrderDelivery
Indicates whether or not outOfOrderDelivery specified in TS 38.323 [5] is configured. This field should be either always present or always absent, after the sidelink radio bearer is established.

	sl-PDCP-SN-Size
Indicates the PDCP SN size of the configured sidelink DRB.

	sl-Resetconfig
Indicates that the full configuration should be applicable for the RRCReconfigurationSidelink message.

	sl-SDAP-Header
Indicates whether or not a SDAP header is present on this sidelink DRB.



	SL-RLC-ChannelConfigPC5 field descriptions

	sl-RLC-ChannelID-PC5
Indicates the PC5 Relay RLC channel in the link between L2 U2N Relay UE and L2 U2N Remote UE. The value 1 indicates the PC5 Relay RLC Channel used for Remote UE's SRB1 RRC message.

	

	



