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[bookmark: _Ref35586532]Introduction
In this contribution, we mainly focus on the below remaining issues on CAPC and LBT, our views will be given based on the analysis.
· Issue 1: How to determine the SLRB’s CAPC for IDLE/INACTIVE/OOC/Connected UE if the SLRB’s CAPC is not configured in SIB/Preconfiguration/RRCsignalling?
· Issue 2: Whether to apply L1 priority based CAPC?
· Issue 3: Whether the working assumption on SL DRX active time can be confirmed? 
· Issue 4: Whether the working assumption on multiple PSFCH occasions can be confirmed and whether there is other impact of introducing multiple PSFCH occasions per PSSCH/PSCCH transmission?
· Issue 5: Whether the working assumption on CG can be confirmed?
· Issue 6: How does MAC perform resource (re-)selection within the consideration of LBT impact to its own candidate resource (intra-UE case)?
Discussion
SLRB’s CAPC for IDLE/INACTIVE/OOC/Connected UE
For operation with NR-U, SRB0, SRB1 and SRB3 are assigned with the highest priority Channel Access Priority Class (CAPC), (i.e. CAPC = 1) while CAPC for SRB2 and DRB are configurable. In NR-U, as in annex, the gNB could configure the CAPC in LogicalChannelConfig IE to UE for each logical channel associate to SRB or DRB. 
In past RAN2 meetings, the following agreements were reached. 
	RAN2#120 Agreements on SL CAPC for RRC inactive/idle/OOC UE
1: For an IDLE/INACTIVE/OOC UE, if the QoS flow of non-standardized PQI can be mapped to a non-default SLRB, the UE determines the CAPC of this non-standardized PQI using the CAPC of this SLRB.
RAN2#121 Agreement on SL CAPC mapping rule:
1: For an IDLE/INACTIVE/OOC UE, if a QoS flow cannot be mapped to a non-default SLRB: 1) if the per-bearer CAPC is configured in SIB/Pre-configuration, the UE use the configured CAPC; 2)   else, select CAPC of the standardized PQI which best matches the QoS characteristics of the non-standardized QoS flow based on one or more QoS characteristics. For a standardized QoS flow, CAPC is directly derived from CAPC table.


For IDLE/INACTIVE/OOC UE in SL-U, the CAPC for a QoS flow could be determined based on above agreement. But the CAPC for default SLRB without configured CAPC is not discussed so far. In our view, Tx UE could determine the default SLRB’s CAPC by two ways:
· Option 1:Depends on UE implementation. E.g., Tx UE will determine the default SLRB’s CAPC based on the CAPC information of all QoS flow(s) in a default SLRB, 
· Option 2: Specify that the CAPC is determined by the lowest CAPC priority among the CAPC for all QoS flow(s) in a default SLRB from the view of fairness.
For the non-default SLRB, RAN2 has agreed that the CAPC value is (pre)configurable per-DRB as in NR-U. But it is still unclear the CAPC for non-default SLRB will be always configured or not. If its CAPC is not configured in the SIB/Pre-configuration, the IDLE/INACTIVE/OOC UE could also apply above option to determine the non-default SLRB’s CAPC.
	 RAN2#119bis Agreements on SL CAPC
2: For SL-DRB the CAPC value is (pre)configurable per-DRB as in NR-U.


[bookmark: _GoBack]For RRC Connected UE, gNB could configure the CAPC for SLRB. But in NR-U, as in annex, it is optional to configure the CAPC for a NR-U RB. Hence, it is also possible that network doesn’t configure the CAPC of SLRB by RRC signaling, in this case, the connected UE will apply the same CAPC determination option as for IDLE/INACTIVE/OOC UE.
Proposal 1: For IDLE/INACTIVE/OOC/connected UE, if the CAPC of the SLRB is not configured in SIB/Pre-configuration/RRC signaling, it is suggested to do down-selection from the following two options:
· Option 1: The CAPC of the SLRB will be determined by UE implementation based on the CAPC of all QoS flow(s) in the SLRB.
· Option 2: The CAPC of the SLRB will be determined by the lowest CAPC priority among the CAPC of all QoS flow(s) in the SLRB.

Whether to apply L1 priority based CAPC
L1 priority based CAPC was also mentioned in the RAN2 prior meetings and no agreement was reached. According to the following spec description, L1 priority is the highest priority of the logical channel or MAC CEs multiplexed in a TB.
	TS 38.212
8.3.1.1	SCI format 1-A
SCI format 1-A is used for the scheduling of PSSCH and 2nd-stage-SCI on PSSCH 
The following information is transmitted by means of the SCI format 1-A:
-	Priority – 3 bits as specified in clause 5.4.3.3 of [12, TS 23.287] and clause 5.22.1.3.1 of [8, TS 38.321].
TS38.321
[bookmark: _Toc115557968]5.22.1.3.1a	Sidelink process
The Sidelink process is associated with a HARQ buffer.
New transmissions and retransmissions are performed on the resource indicated in the sidelink grant as specified in clause 5.22.1.1 and with the MCS selected as specified in clause 8.1.3.1 of TS 38.214 [7] and clause 5.22.1.1.
If the Sidelink process is configured to perform transmissions of multiple MAC PDUs with Sidelink resource allocation mode 2, the process maintains a counter SL_RESOURCE_RESELECTION_COUNTER. For other configurations of the Sidelink process, this counter is not available.
Priority of a MAC PDU is determined by the highest priority of the logical channel(s) or a MAC CE in the MAC PDU.


As the L1 priority is the highest priority of the logical channel or MAC CEs multiplexed in a TB, if L1 priority based CAPC is introduced, the CAPC for a TB will be the highest priority among the CAPC for the QoS flows in a TB, which is conflict to the legacy rule in NR-U where the lowest priority CAPC is applied if only MAC SDU from SL DRB and MAC CE(if possible) are multiplexed in a TB. It will lead to the fairness issue for Wifi UE. Besides, since RAN1 is discussing whether to apply the L1 priority based CAPC for COT sharing to avoid extra CAPC information bits in SCI, it is suggested to postpone L1 based CAPC discussion and wait for RAN1 conclusion. 
Proposal 2: RAN2 can wait for RAN1 conclusion on whether to introduce L1 priority based CAPC.
Confirmation of working assumption on SL DRX active time
Regarding to the SL DRX time due to COT sharing, the following working assumption is reached in RAN2#121 meeting:
	Working assumption: Not define shared COT as SL DRX active time.


As discussed in the last RAN2 meeting, there are cases COT is not used by responding UE, e.g., no available data satisfying the COT requirement, responding UE selected another destination different from the initiating UE and etc. In these cases, if the SL DRX active time is extended due to COT, it will increase the power consumption.
[bookmark: _Ref130306331]Proposal 3: Confirm the working assumption: Not define shared COT as SL DRX active time. 
Multiple PSFCH occasions per PSCCH/PSSCH
Regarding to the multiple PSFCH occasions, the following working assumption is reached in RAN2#121 meeting:
3a:	Working assumption: If multiple PSFCH occasion per PSCCH/PSSCH is supported in RAN1, if HARQ A/N is successfully transmitted in one PSFCH occasion, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the corresponding PSFCH transmission carrying the SL HARQ feedback.
3b: If multiple PSFCH occasion per PSCCH/PSSCH is supported in RAN1, if LBT failure happens in all PSFCH occasions, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the last PSFCH occasion for the SL HARQ feedback.
In RAN1#112 meeting, the following agreement was reached:
	Agreement
To address PSFCH transmission dropping due to LBT failure:
· Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Down-select one or support both of the followings
· Option 1: Such PSFCH occasion(s) are (pre-)configured
· Option 2: Such PSFCH occasion(s) are (pre-)configured and dynamically indicated
· FFS applicable scenarios, e.g., considering the applicability of COT sharing, MCSt, etc. 
· FFS other details 


Based on the above agreement, it is obvious that more than 1 PSFCH occasion per PSCCH/PSSCH transmission is already supported in RAN1. Hence, RAN2 working assumption can be confirmed with modification accordingly.
[bookmark: _Ref130306335]Proposal 4: Confirm the working assumption on multiple PSFCH occasion with some modification, as below: 
· In case of multiple PSFCH occasion per PSCCH/PSSCH, if HARQ A/N is successfully transmitted in one PSFCH occasion, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the corresponding PSFCH transmission carrying the SL HARQ feedback.
· In case of multiple PSFCH occasion per PSCCH/PSSCH, if LBT failure happens in all PSFCH occasions, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the last PSFCH occasion for the SL HARQ feedback.
In addition, with the introduction of multiple PSFCH occasions per PSCCH/PSSCH, it also has impact on SL RLF judgement. According to the current spec, when numConsecutiveDTX reaches sl-maxNumConsecutiveDTX, UE will indicate HARQ-based Sidelink RLF detection to RRC. If cases of multiple PSFCH occasions are introduced per PSCCH/PSSCH, some PSFCH occasions may have no PSFCH transmission due to LBT, but according to the current MAC spec, the numConsecutiveDTX will still be accumulated. This will increase probability of SL RLF. In order to avoid unnecessary trigger of SL RLF, it is proposed that for multiple PSFCH occasions can be regarded as one unit, and only no HARQ FB is received on all the PSFCH occasions in this unit, the numConsecutiveDTX can be added by 1.
[bookmark: _Ref130306360]Proposal 5: Only when no HARQ FB is received on all the PSFCH occasions which corresponding to one PSCCH/PSSCH is received, the number of HARQ DTX can be added by 1.
Confirmation of working assumption on SL CG
Regarding to SL CG, the following working assumption is reached in RAN2#121 meeting:
	Working assumption: Not to support CG retransmission timer in SL-U.


In NR-U, UE supports autonomous retransmission on CG for two cases: 
· Case 1: PDCCH scheduling for CG retransmission failed due to LBT failure, in this case, cg-RetransmissionTimer was introduced and if the cg-RetransmissionTimer expiries, UE consider it as NACK and UE autonomous retransmission can be performed.
· Case 2: New UL transmission is failed due to LBT failure, UE can use the subsequent CG for autonumous retransmission.
For Case 1, in SL-U, if the HARQ FB is enabled and no ACK is received due to LBT failure of PSFCH, UE will consider it as NACK according to the current description in MAC spec. Hence, retx can be performed based on UE implementation (mode 2) or based on network scheduling (mode 1). Hence, it seems unnecessary to introduce UE autonoumous retransmission and cg-RetransmissionTimer for this case.
For Case 2, blind retransmission is already supported for SL retransmission by configuring sl-MaxTransNum, it means UE autonomous retransmission is already supported in SL. 
[bookmark: _Ref130306378]Proposal 6: Confirm the working assumption that not to support CG retransmission timer in SL-U.
MAC resource (re-)selection considering LBT
Regarding to the LBT impact on resource (re-)selection, the following agreements were reached in the RAN2#121 meeting:
Agreements on SL resource (re)selection
1: 	RAN2 understands UE triggers a resource (re)selection when PSSCH transmission was not performed due to an LBT failure indication from L1. FFS on MCST case. Send LS to RAN1 to check if there is any concern.
2a:	RAN2 understands L1 handles LBT impact to/from other UEs’ reserved resources in SL candidate resource selection (inter-UE case).
2b:	RAN2 will study how MAC performs resource (re)selection with the consideration of LBT impact to its own candidate resource (intra-UE case).
3:	Will send LS to RAN1 to check if there is any concern.
One leftover issue of LBT impact on resource (re)selection is whether and how the MAC performs resource (re) selection with the consideration of LBT impact to its own candidate resource.  In our understanding, once L1 provides the candidate resource, MAC can perform further resource selection within the candidate resource, no need to further consider the LBT impact since LBT impact already been considered when L1 provides the candidate resource.
[bookmark: _Ref130306383]Proposal 7: When MAC performs resource (re-)selection, it is unnecessary to consider the possible LBT.

Conclusion
According to the analysis in section 2, we have the following observations and proposals:
Proposal 1: For IDLE/INACTIVE/OOC/connected UE, if the CAPC of the SLRB is not configured in SIB/Pre-configuration/RRC signaling, it is suggested to do down-selection from the following two options:
· Option 1: The CAPC of the SLRB will be determined by UE implementation based on the CAPC of all QoS flow(s) in the SLRB.
· Option 2: The CAPC of the SLRB will be determined by the lowest CAPC priority among the CAPC of all QoS flow(s) in the SLRB.
Proposal 2: RAN2 can wait for RAN1 conclusion on whether to introduce L1 priority based CAPC.
Proposal 3: Confirm the working assumption: Not define shared COT as SL DRX active time. 
Proposal 4: Confirm the working assumption on multiple PSFCH occasion with some modification, as below: 
· In case of multiple PSFCH occasion per PSCCH/PSSCH, if HARQ A/N is successfully transmitted in one PSFCH occasion, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the corresponding PSFCH transmission carrying the SL HARQ feedback.
· In case of multiple PSFCH occasion per PSCCH/PSSCH, if LBT failure happens in all PSFCH occasions, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the last PSFCH occasion for the SL HARQ feedback.
Proposal 5: Only when no HARQ FB is received on all the PSFCH occasions which corresponding to one PSCCH/PSSCH is received, the number of HARQ DTX can be added by 1.
Proposal 6: Confirm the working assumption that not to support CG retransmission timer in SL-U.
Proposal 7: When MAC performs resource (re-)selection, it is unnecessary to consider the possible LBT.
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Annex
· [bookmark: _Toc60777249][bookmark: _Toc124713192]LogicalChannelConfig
The IE LogicalChannelConfig is used to configure the logical channel parameters.
LogicalChannelConfig information element
-- ASN1START
-- TAG-LOGICALCHANNELCONFIG-START

LogicalChannelConfig ::=            SEQUENCE {
    ul-SpecificParameters               SEQUENCE {
        priority                            INTEGER (1..16),
        prioritisedBitRate                  ENUMERATED {kBps0, kBps8, kBps16, kBps32, kBps64, kBps128, kBps256, kBps512,
                                            kBps1024, kBps2048, kBps4096, kBps8192, kBps16384, kBps32768, kBps65536, infinity},
        bucketSizeDuration                  ENUMERATED {ms5, ms10, ms20, ms50, ms100, ms150, ms300, ms500, ms1000,
                                                            spare7, spare6, spare5, spare4, spare3,spare2, spare1},
        allowedServingCells                 SEQUENCE (SIZE (1..maxNrofServingCells-1)) OF ServCellIndex
                                                                                                            OPTIONAL,   -- Cond PDCP-CADuplication
        allowedSCS-List                     SEQUENCE (SIZE (1..maxSCSs)) OF SubcarrierSpacing                   OPTIONAL,   -- Need R
        maxPUSCH-Duration                   ENUMERATED {ms0p02, ms0p04, ms0p0625, ms0p125, ms0p25, ms0p5, ms0p01-v1700, spare1}
                                                                                                                OPTIONAL,   -- Need R
        configuredGrantType1Allowed         ENUMERATED {true}                                                   OPTIONAL,   -- Need R
        logicalChannelGroup                 INTEGER (0..maxLCG-ID)                                              OPTIONAL,   -- Need R
        schedulingRequestID                 SchedulingRequestId                                                 OPTIONAL,   -- Need R
        logicalChannelSR-Mask               BOOLEAN,
        logicalChannelSR-DelayTimerApplied  BOOLEAN,
        ...,
        bitRateQueryProhibitTimer       ENUMERATED {s0, s0dot4, s0dot8, s1dot6, s3, s6, s12, s30}               OPTIONAL,    -- Need R
        [[
        allowedCG-List-r16                  SEQUENCE (SIZE (0.. maxNrofConfiguredGrantConfigMAC-1-r16)) OF ConfiguredGrantConfigIndexMAC-r16
                                                                                                                OPTIONAL,   -- Need S
        allowedPHY-PriorityIndex-r16        ENUMERATED {p0, p1}                                                 OPTIONAL    -- Need S
        ]],
        [[
        logicalChannelGroupIAB-Ext-r17      INTEGER (0..maxLCG-ID-IAB-r17)                                      OPTIONAL,   -- Need R
        allowedHARQ-mode-r17                ENUMERATED {harqModeA, harqModeB}                                   OPTIONAL    -- Need R
        ]]
    }                                                                                                       OPTIONAL,   -- Cond UL
    ...,
    [[
    channelAccessPriority-r16           INTEGER (1..4)                                                      OPTIONAL,   -- Need R
    bitRateMultiplier-r16               ENUMERATED {x40, x70, x100, x200}                                   OPTIONAL    -- Need R
    ]]
}

-- TAG-LOGICALCHANNELCONFIG-STOP
-- ASN1STOP

