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1. INTRODUCTION
This paper discusses several issues on sidelink RLC bearer management for L2 U2N relay identified in the endorsed RRC running CR [1].
2. DISCUSSION
The following 3 bullets was added in the Sidelink RRC procedure of the RRC running CR [1]:
-	the release of sidelink RLC bearers not associated with SL-PDCP for L2 U2N Relay UE and Remote UE, as specified in sub-clause 5.8.9.x1.1;
-	the establishment of RLC bearers not associated with SL-PDCP for L2 U2N Relay UE and Remote UE, as specified in sub-clause 5.8.9.x1.2;
-	the modification for the parameters included in SL-RLC-BearerConfig of RLC bearers not associated with SL-PDCP for L2 U2N Relay UE and Remote UE, as specified in sub-clause 5.8.9.x1.2;
The above bullets imply the legacy sidelink configuration mechanism is reused for L2 U2N Relay i.e. a UE provides the Tx PC5 RLC bearer configuration received from gNB to its peer UE and gets the Rx PC5 RLC bearer configuration from its peer UE.
According to section 5.8.9.1a.2.2 (Sidelink DRB addition/modification operations) in the current NR RRC protocol specification [2], a UE may establish or reconfigure a sidelink RLC entity in the following two cases:
Case 1. the sidelink DRB addition/modification was trigggered due to the reception of the RRCReconfigurationSidelink message;
Case 2. after receiving the RRCReconfigurationCompleteSidelink message, if the sidelink DRB addition/modification was triggered due to the configuration received in the sl-ConfigDedicatedNR.
However, the sidelink RLC bearer management for L2 U2N relay specified in the RRC running CR [1] doesn’t seem to cover these two cases properly as quoted below:
	5.8.9.x1		Sidelink RLC bearer management for L2 U2N relay
5.8.9.x1.1	Sidelink RLC bearer release
The UE shall:
1>	for each sl-RLC-BearerConfigIndex included in the received sl-RLC-BearerToReleaseList that is part of the current UE sidelink configuration:
2>	release the RLC entity and the corresponding logical channel for NR sidelink communication, associated with the sl-RLC-BearerConfigIndex;
5.8.9.x1.2	Sidelink RLC bearer addition/modification
For each sl-RLC-BearerConfigIndex received in the sl-RLC-BearerToAddModList IE the UE shall:
1>	if the current configuration contains a sidelink RLC bearer with the received sl-RLC-BearerConfigIndex:
2>	reconfigure the sidelink RLC entity or entities in accordance with the received sl-RLC-ConfigPC5;
2>	reconfigure the sidelink logical channel in accordance with the received sl-MAC-LogicalChannelConfigPC5;
1>	else (a sidelink RLC bearer with the received sl-RLC-BearerConfigIndex was not configured before):
2>	establish an sidelink RLC entity in accordance with the received sl-RLC-ConfigPC5;
2>	configure the sidelink MAC entity with a logical channel in accordance with the received sl-MAC-LogicalChannelConfigPC5.




It is noted that sl-RLC-BearerConfigIndex is included in the sl-ConfigDedicatedNR received from gNB, while sl-RLC-ConfigPC5 is received in the RRCReconfigurationSidelink message from the peer UE. If our understanding is correct, the above section should be modified to cover both cases. 
Proposal 1: 	Section 5.8.9.x1 (Sidelink RLC bearer management for L2 U2N relay) in the RRC running CR should be modified to cover the following two cases: 
(1) trigggered due to the reception of the RRCReconfigurationSidelink message; and 
(2) triggered due to the configuration received in the sl-ConfigDedicatedNR.

In addition, the sl-RLC-ConfigPC5 is included in SLRB-Config in the current NR RRC protocol specification [2], while SLRB-Config includes other IEs irrelevant to L2 U2N relay as indicated below:
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
    ...
}

Therefore, it seems a new IE needs to be specified to include the PC5 RLC bearer configuration (i.e. sl-RLC-ConfigPC5 and sl-MAC-LogicalChannelConfigPC5), especially the new IE may need to include multiple PC5 RLC bearer configurations to support L2 U2N relay. Besides, a new IE used for releasing PC5 RLC bearer configuration(s) also needs to be specified for L2 U2N relay.
Proposal 2: 	A new IE needs to be specified to include multiple PC5 RLC bearer configurations and the other new IE needs to be specified to release PC5 RLC bearer configuration(s) for supporting L2 U2N relay. Detail definitions of these two IEs are FFS.

In NR R16 sidelink, both Tx and Rx PC5 RLC bearer configurations are associated with a SL DRB mapped to the same PC5 QoS flows, especially the RLC mode for one sidelink radio bearer is aligned between UE and NW by the sl-QoS-FlowIdentity. However, Tx and Rx PC5 RLC bearer configurations for L2 U2N relay are not associated with any SL DRB. Besides, there is no information about PC5 QoS flow exchanged between remote UE and relay UE. In other words, currently there is no way for both remote UE and relay UE to associate the Tx PC5 RLC bearer configuration received from gNB with the Rx PC5 RLC bearer configuration received from the peer UE to support AM RLC and bi-directional UM RLC. Since the same logical channel identity (LCID) is used for both transmission and reception of AM RLC as well as bi-directional UM RLC, it should be feasible for gNB to configure the LCID to remote UE and relay UE so that the remote UE/relay UE can include the LCID in the RRCReconfigurationSidelink message for association between the Tx PC5 RLC bearer configuration received from gNB and the Rx PC5 RLC bearer configuration received from the peer UE.
Proposal 3: 	gNB includes a LCID in the Tx PC5 RLC bearer configuration for both remote UE and relay UE to associate the Tx PC5 RLC bearer configuration received from gNB with the Rx PC5 RLC bearer configuration received from the peer UE when providing the Tx PC5 RLC bearer configuration to each UE. 
We also prepare the text proposals for above three proposals in the end of this contribution for reference.

3. CONCLUSION
In this contribution, we propose the following:
Proposal 1: 	Section 5.8.9.x1 (Sidelink RLC bearer management for L2 U2N relay) in the RRC running CR should be modified to cover the following two cases: 
(1) trigggered due to the reception of the RRCReconfigurationSidelink message; and 
(2) triggered due to the configuration received in the sl-ConfigDedicatedNR.
Proposal 2: 	A new IE needs to be specified to include multiple PC5 RLC bearer configurations and the other new IE needs to be specified to release PC5 RLC bearer configuration(s) for supporting L2 U2N relay. Detail definitions of these two IEs are FFS.
Proposal 3: 	gNB includes a LCID in the Tx PC5 RLC bearer configuration for both remote UE and relay UE to associate the Tx PC5 RLC bearer configuration received from gNB with the Rx PC5 RLC bearer configuration received from the peer UE when providing the Tx PC5 RLC bearer configuration to each UE. 
In addition, we also prepare the text proposals for above three proposals in the end of this contribution for reference.
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5. TEXT PROPOSALS
The text proposal for Proposal 1 was made based on the running CR of RRC spec [1].
[bookmark: _Toc45282358][bookmark: _Toc45882744][bookmark: _Toc51951294][bookmark: _Toc75439217][bookmark: _Toc82771670]* * * Start of Changes * * * *

5.8.9.x1	Sidelink RLC bearer management for L2 U2N relay
5.8.9.x1.1	Sidelink RLC bearer release
The UE shall:
1>	if the sidelink RLC bearer release was triggered after the reception of the RRCReconfigurationSidelink message:
2>	for each [sl-RLC-BearerConfigPC5Index] included in the received [sl-RLC-BearerPC5ToReleaseList] that is part of the current UE sidelink configuration:
3>	release the RLC entity and the corresponding logical channel for NR sidelink communication associated with the [sl-RLC-BearerConfigPC5Index];
1>	after receiving the RRCReconfigurationCompleteSidelink message, if the sidelink RLC bearer release was triggered due to the configuration received within the sl-ConfigDedicatedNR:
21>	for each sl-RLC-BearerConfigIndex included in the received sl-RLC-BearerToReleaseList that is part of the current UE sidelink configuration:
32>	release the RLC entity and the corresponding logical channel for NR sidelink communication, associated with the sl-RLC-BearerConfigIndex;
5.8.9.x1.2	Sidelink RLC bearer addition/modification
For each sl-RLC-BearerConfigIndex received in the sl-RLC-BearerToAddModList IE the UE shall:
1>	if the sidelink RLC bearer addition/modification was triggered due to the reception of the RRCReconfigurationSidelink message; or
1>	after receiving the RRCReconfigurationCompleteSidelink message, if the sidelink RLC bearer addition/modification was triggered due to the configuration received within the sl-ConfigDedicatedNR:
21>	if the current configuration contains a sidelink RLC bearer with the received sl-RLC-BearerConfigIndex or the received [sl-RLC-BearerConfigPC5Index]:
32>	reconfigure the sidelink RLC entity or entities in accordance with the received sl-RLC-Config or the received sl-RLC-ConfigPC5;
32>	reconfigure the sidelink logical channel in accordance with the received sl-MAC-LogicalChannelConfig or the received sl-MAC-LogicalChannelConfigPC5;
21>	else (a sidelink RLC bearer with the received sl-RLC-BearerConfigIndex or the received [sl-RLC-BearerConfigPC5Index] was not configured before):
3> for the sidelink RLC bearer with the received sl-RLC-BearerConfigIndex:
4> if the sidelink RLC bearer is configured with AM mode:
5>	if the sidelink RLC bearer is determined, by the received [sl-LogicalChannelIdentity-Uu], to be associated with a sidelink RLC entity established in accordance with the previously received sl-RLC-ConfigPC5;
6>	reconfigure the sidelink RLC entity in accordance with the received sl-RLC-Config;
5>	else:
62>	establish an sidelink RLC entity in accordance with the received sl-RLC-ConfigPC5;
52>	configure the sidelink MAC entity with a sidelink logical channel in accordance with the received sl-MAC-LogicalChannelConfigPC5 and [sl-LogicalChannelIdentity-Uu].;
4> else (if the sidelink RLC bearer is configured with UM mode):
5>	establish a sidelink RLC entity in accordance with the received sl-RLC-Config;
5>	configure the sidelink MAC entity with a sidelink logical channel in accordance with the received sl-MAC-LogicalChannelConfig and [sl-LogicalChannelIdentity-Uu];
5>	if the sidelink RLC entity is determined, by the received [sl-LogicalChannelIdentity-Uu], to be associated with the other sidelink RLC entity established in accordance with the previously received sl-RLC-ConfigPC5;
6>	associate the other sidelink RLC entity with the sidelink logical channel established in accordance with the received sl-MAC-LogicalChannelConfig and [sl-LogicalChannelIdentity-Uu];
3> for the sidelink RLC bearer with the received sl-RLC-BearerConfigPC5Index:
4> if the sidelink RLC bearer is configured with AM mode:
5>	if the sidelink RLC bearer is determined, by the received sl-LogicalChannelIdentity, to be associated with a sidelink RLC entity established in accordance with the previously received sl-RLC-Config;
6>	reconfigure the sidelink RLC entity in accordance with the received sl-RLC-ConfigPC5;
5>	else:
6>	establish a sidelink RLC entity in accordance with the received sl-RLC- ConfigPC5;
4> else (if the sidelink RLC bearer is configured with UM mode):
5>	establish a sidelink RLC entity in accordance with the received sl-RLC- ConfigPC5;
5>	if the sidelink RLC entity is determined, by the received sl-LogicalChannelIdentity, to be associated with the other sidelink RLC entity established in accordance with the previously received sl-RLC-Config;
6>	associate the sidelink RLC entity with the sidelink logical channel established in accordance with the previously received sl-MAC-LogicalChannelConfig and [sl-LogicalChannelIdentity-Uu];

* * * End of Changes * * * *

The text proposal for Proposal 2 was made based on the current RRC spec [2].
* * * Start of Changes * * * *
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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-IEs-r16,
        criticalExtensionsFuture                SEQUENCE {}
    }
}

RRCReconfigurationSidelink-IEs-r16 ::=  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                    SEQUENCE {}                                                         OPTIONAL
}

RRCReconfigurationSidelink-IEs-r17 ::=  SEQUENCE {
	sl-RLC-BearerPC5ToAddModList-17        SEQUENCE (SIZE (1..maxSL-LCID-r17)) OF SL-RLC-BearerConfigPC5-r17         OPTIONAL, -- Need N
	sl-RLC-BearerPC5ToReleaseList-r17            SEQUENCE (SIZE (1.. maxSL-LCID-r17)) OF SL-RLC-BearerConfigIndex-r16    OPTIONAL, -- Need N
}


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-BearerConfigPC5-r17 ::=                   SEQUENCE {
    sl-RLC-BearerConfigPC5Index-r17               SL-RLC-BearerConfigIndex-r16,
    sl-RLC-ConfigPC5-r17                          SL-RLC-ConfigPC5-r16                             OPTIONAL,   -- Cond LCH-Setup
    sl-MAC-LogicalChannelConfigPC5-r17            SL-LogicalChannelConfigPC5-r16                      OPTIONAL,   -- Cond LCH-Setup
    ...
}

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
    ...
}

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

	sl-RLC-BearerConfigPC5Index
Indicates the index of the SL-RLC-BearerConfigPC5.

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

	sl-LogicalChannelIdentity
Indicates the identity of the sidelink logical channel. For L2 U2N Relay, this field is set to the sl-LogicalChannelIdentity-Uu in the received SL-RLC-BearerConfig.

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




* * * End of Changes * * * *

The text proposal for Proposal 3 was made based on the current RRC spec [2].
* * * Start of Changes * * * *
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The IE SL-RLC-BearerConfig specifies the SL RLC bearer configuration information for NR sidelink communication.
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
    ...
}

SL-RLC-BearerConfig-r17 ::=                   SEQUENCE {
    sl-RLC-BearerConfigIndex-r17                  SL-RLC-BearerConfigIndex-r16,
    sl-RLC-Config-r17                             SL-RLC-Config-r16                                OPTIONAL,   -- Cond LCH-Setup
    sl-MAC-LogicalChannelConfig-r17               SL-LogicalChannelConfig-r16                      OPTIONAL,   -- Cond LCH-Setup
   sl-LogicalChannelIdentity-Uu-r17          			 LogicalChannelIdentity                      OPTIONAL,   -- Cond LCH-Setup
    ...
}

-- TAG-SL-RLC-BEARERCONFIG-STOP
-- ASN1STOP

	SL-RLC-BearerConfig field descriptions

	sl-MAC-LogicalChannelConfig
The field is used to configure MAC SL logical channel paramenters.

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

	sl-RLC-BearerConfigIndex
The index of the RLC bearer configuration.

	sl-RLC-Config
Determines the RLC mode (UM, AM) and provides corresponding parameters.

	sl-ServedRadioBearer
Associates the sidelink RLC Bearer with a sidelink DRB. It indicates the index of SL radio bearer configuration, which is corresponding to the RLC bearer configuration.



* * * End of Changes * * * *


