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1 Introduction
In the LS (i.e. R1-2007338) regarding dynamic UL skipping, RAN2 is kindly requested to resolve the capability signaling issue for Rel-16 dynamic UL skipping [1]. 
In this contribution, we would like to provide our understanding of this capability signaling issue. 
[bookmark: _Toc497230266][bookmark: _Toc497230267]2 Discussion
In the previous RAN1#102e meeting, whether a UL transmission on the dynamic scheduled PUSCH with overlapping CSI/HARQ-ACK on PUCCH can be skipped in Rel-16 was warmly discussed and the corresponding conclusion made by RAN1 is given below [2].
	Agreement
For UL skipping of dynamic UL grant in non-CA and CA case, when there is PUCCH carrying UCI overlapping with a set of PUSCHs, the PUSCH with UCI multiplexing from the set cannot be skipped. MAC generates MAC PDU for the PUSCH and the UCI is multiplexed on the PUSCH.


From the achieved agreement, it can be concluded that the UE behavior of dynamic PUSCH skipping has been changed. Specifically, in Rel-16, the MAC entity is expected to generate the MAC PDU for the dynamic scheduled PUSCH on which there is a UCI to be multiplexed. However, it is different for Rel-15 where the MAC can skip this PUSCH transmission if there is no available UL data. Consequently, whether a new capability should be introduced for Rel-16 dynamic UL skipping comes to the surface, which is also raised by RAN1 in the above-mentioned LS. 
[bookmark: OLE_LINK5]Currently, the PHY/MAC/RRC/Capability specifications in version 16.2.z have been officially published. If the legacy “skipUplinkTxDynamic” capability is reused, the network cannot accurately determine whether this UE is capable of new-defined dynamic UL skipping upon parsing the capability reported by a Rel-16 UE. This is because it is impossible for the network to understanding whether this UE is manufactured based on the specs in version 16.2.z or the specs in the later version. As a result, the network might not configure skipUplinkTxDynamic with true in CA case with several CCs, considering that the complexity of blind PUCCH detention on the overlapping PUSCH. 
Observation: If the legacy “skipUplinkTxDynamic” capability is reused for the Rel-16 dynamic UL skipping, the dynamic UL skipping cannot be implemented since the network cannot explicitly know whether a Rel-16 UE supports the new-defined dynamic UL skipping feature.
[bookmark: OLE_LINK7]To avoid the back-compatibility issue and make the network can explicitly know whether the UE can generate the MAC PDU for the PUSCH overlapping with PUCCH in case of no available data, we propose to introduce a new UE capability for dynamic UL skipping in Rel-16. With this, the gNB can determine whether to set skipUplinkTxDynamic with true based on the reported legacy capability bit or the reported new capability bit. For example, if a new UE of version 16.3.0 specification only reports the legacy capability bit, either Rel-15/16 legacy gNB based on version 16.2.0 specification or Rel-16 new gNB based on version 16.3.0 specification can clearly understand that this UE only supports Rel-15 dynamic UL skipping (i.e. PUSCH and PUCCH overlapping problem cannot be solved). And then, the gNB will not configure dynamic UL skipping if it cannot guarantee PUSCH will not be overlapping with PUCCH or it does not support blind detection on PUCCH (e.g. double decoding between PUSCH and PUCCH). All the possible capability reporting cases and the corresponding gNb/UE MAC behaviors are listed as follows,
	[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK3]UE type
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	UE MAC behavior of dynamic UL skipping
	R15/R16 legacy 
gNB behavior
	R16 new
gNB behavior

	R15/
R16legacy/
R16 new
	
	
	-
	Dynamic UL skipping will not be implemented.
	Dynamic UL skipping will not be implemented.

	R15/
R16legacy/
R16 new
	
	
	Follows Rel-15.
	Dynamic UL skipping might be implemented.* 
	Dynamic UL skipping might be implemented.*

	R16 new
	
	
	Follows Rel-16.
	[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Dynamic UL skipping will not be implemented. 
	Dynamic UL skipping can be implemented. 

	R16 new
	
	
	Follows updated Rel-16.
	Dynamic UL skipping might be implemented.* 
	Dynamic UL skipping can be implemented.


[bookmark: OLE_LINK11][bookmark: OLE_LINK12]* The network might configure skipUplinkTxDynamic with true only when it can guarantee PUSCH will not be overlapping with PUCCH or supports blind detection.
Also, RAN2 needs to send an LS to RAN1 to inform the final decision on the capability signaling issue of dynamic UL skipping. Please refer to the draft replay LS in our companion paper [3].
Proposal 1: Introduce a new UE capability for Rel-16 dynamic UL skipping (i.e. skipUplinkTxDynamic-r16).
Proposal 2: Send an LS to RAN1 informing a new UE capability is introduced for Rel-16 dynamic UL skipping. 
[bookmark: OLE_LINK6]Further, according to the NR UE feature list [4], we can know that the feature of legacy skipping UL transmission for dynamic UL grant is a Layer-2 feature (i.e. per UE), mandatory with capability signaling from Rel-16, and can be “FDD-TDD DIFF”. Considering that the new-defined dynamic UL skipping feature is directly inherited from the Rel-15 feature, thus, we suggest the new-defined dynamic UL skipping feature is per UE, mandatory with capability signaling from Rel-16, and “FDD-TDD DIFF”. 
Based on the above discussion, we, at last, have prepared the related text proposals for 38.306 and 38.331 in Annex A, respectively.
Proposal 3: Adopt the text proposals in Annex A. 
3 Conclusion
In this contribution, we have provided our understanding of the capability signaling issue for dynamic UL skipping in Rel-16. And our observation and proposals are given as follows,
Observation: If the legacy “skipUplinkTxDynamic” capability is reused for the Rel-16 dynamic UL skipping, the dynamic UL skipping cannot be implemented since the network cannot explicitly know whether a Rel-16 UE supports the new-defined dynamic UL skipping feature.
Proposal 1: Introduce a new UE capability for Rel-16 dynamic UL skipping (i.e. skipUplinkTxDynamic-r16).
Proposal 2: Send an LS to RAN1 informing a new UE capability is introduced for Rel-16 dynamic UL skipping. 
Proposal 3: Adopt the text proposals in Annex A. 
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Annex A
The following is the related text proposal for Rel-16 38.306, regarding the capability signaling of dynamic UL skipping.
Text proposal for Rel-16 TS 38.306 ver 16.2.0:
START OF the CHANGE

[bookmark: _Toc12750891][bookmark: _Toc29382255][bookmark: _Toc37093372][bookmark: _Toc37238648][bookmark: _Toc37238762][bookmark: _Toc46488657][bookmark: _Toc52574078][bookmark: _Toc52574164]4.2.6	MAC parameters
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	autonomousTransmission-r16
Indicates whether the UE supports autonomous transmission of the MAC PDU generated for a deprioritized configured uplink grant as specified in TS 38.321 [8]. A UE supporting this feature shall also support lch-priorityBasedPrioritization-r16.
	UE
	No
	No
	No

	directMCG-SCellActivation-r16
Indicates whether the UE supports direct NR MCG SCell activation, as specified in TS 38.321 [8], upon SCell addition, upon reconfiguration with sync of the MCG, as specified in TS 38.331 [9].
	UE
	No
	No
	Yes

	directMCG-SCellActivationResume-r16
Indicates whether the UE supports direct NR MCG SCell activation, as specified in TS 38.321 [8], upon reception of an RRCResume message, as specified in TS 38.331 [9].
	UE
	No
	No
	Yes

	directSCG-SCellActivation-r16
Indicates whether the UE supports direct NR SCG SCell activation, as specified in TS 38.321 [8], upon SCell addition and upon reconfiguration with sync of the SCG, both performed via an RRCReconfiguration message received via SRB3 or contained in an RRC(Connection)Reconfiguration message received via SRB1, as specified in TS 38.331 [9] and TS 36.331 [17].
A UE indicating support of directSCG-SCellActivation-r16 shall indicate support of EN-DC or support of NGEN-DC as specified in TS 36.331 [17] or support of nr-dc as specified in TS 38.331 [9].
	UE
	No
	No
	Yes

	directSCG-SCellActivationResume-r16
Indicates whether the UE supports direct NR SCG SCell activation, as specified in TS 38.321 [8]:
-	upon reception of an RRCReconfiguration included in an RRCConnectionResume message, as specified in TS 38.331 [9] and TS 36.331 [17], if the UE indicates support of en-dc and of resumeWithSCG-Config-r16 as specified in TS 36.331 [17],
-	upon reception of an RRCReconfiguration included in an RRCResume message, as specified in TS 38.331 [9], if the UE indicates support of nr-dc and of resumeWithSCG-Config-r16 as specified in TS 38.331 [9].
A UE indicating support of directSCG-SCellActivationResume-r16 shall indicate support of EN-DC or NGEN-DC and support of resumeWithSCG-Config-r16 as specified in TS 36.331 [17] or indicate support of nr-dc and of resumeWithSCG-Config-r16 as specified in TS 38.331 [9].
	UE
	No
	No
	Yes

	drx-Adaptation-r16
Indicates whether the UE supports DRX adaptation comprised of the following functional components:
-	Configured PS_offset for the detection of DCI format 2_6  with CRC scrambling by PS-RNTI and reported minimum time gap before the start of drx_onDurationTimer
-	Indication of UE whether  or not to start drx_OnDuration timer for the next DRX cycle by detection of DCI format 2_6
-	Configured UE wakeup or not when DCI format 2_6 is not detected at all monitoring occasions outside Active time
-	Configured periodic CSI report apart from L1-RSRP when impacted by DCI format 2_6 that drx_OnDurationTimer does not start for the next DRX cycle
-	Configured periodic L1-RSRP report when impacted by DCI format 2_6 that drx_OnDurationTimer does not start for the next DRX cycle
The capability signalling includes the minimum time gap between the end of the slot of last DCI format 2_6 monitoring occasion and the beginning of the slot where the UE would start the drx_onDurationTimer for each SCS. The value sl1 indicates 1 slot. The value sl2 indicates 2 slots, and so on. Support of this feature is reported for licensed and unlicensed bands, respectively. When this field is reported, either of licensedBand-r16 or unlicensedBand-r16 shall be reported, at least.
	UE
	No
	No
	Yes

	lch-PriorityBasedPrioritization-r16
Indicates whether the UE supports prioritization between overlapping grants and between scheduling request and overlapping grants based on LCH priority as specified in TS 38.321 [8]. 
	UE
	No
	No
	No

	lch-ToConfiguredGrantMapping-r16
Indicates whether the UE supports restricting data transmission from a given LCH to a configured (sub-) set of configured grant configurations (see allowedCG-List-r16 in LogicalChannelConfig in TS 38.331 [9]) as specified in TS 38.321 [8]. 
	UE
	No
	No
	No

	lch-ToGrantPriorityRestriction-r16
Indicates whether the UE supports restricting data transmission from a given LCH to a configured (sub-) set of dynamic grant priority levels (see allowedPHY-PriorityIndex-r16 in LogicalChannelConfig in TS 38.331 [9]) as specified in TS 38.321 [8]. 
	UE
	No
	No
	No

	lch-ToSCellRestriction
Indicates whether the UE supports restricting data transmission from a given LCH to a configured (sub-) set of serving cells (see allowedServingCells in LogicalChannelConfig). A UE supporting pdcp-DuplicationMCG-OrSCG-DRB or pdcp-DuplicationSRB (see PDCP-Config) shall also support lch-ToSCellRestriction.
	UE
	No
	No
	No

	lcp-Restriction
Indicates whether UE supports the selection of logical channels for each UL grant based on RRC configured restriction.
	UE
	No
	No
	No

	logicalChannelSR-DelayTimer
Indicates whether the UE supports the logicalChannelSR-DelayTimer as specified in TS 38.321 [8].
	UE
	No
	Yes
	No

	longDRX-Cycle
Indicates whether UE supports long DRX cycle as specified in TS 38.321 [8].
	UE
	Yes
	Yes
	No

	multipleConfiguredGrants
Indicates whether UE supports more than one configured grant configurations (including both Type 1 and Type 2) in a cell group. For each cell, the UE supports at most one configured grant per BWP and the maximum number of configured grant configurations per cell group is 2. If absent, for each configured cell group, the UE only supports one configured grant configuration on one serving cell.
	UE
	No
	Yes
	No

	multipleSR-Configurations
Indicates whether the UE supports 8 SR configurations per PUCCH cell group as specified in TS 38.321 [8].
	UE
	No
	Yes
	No

	recommendedBitRate
Indicates whether the UE supports the bit rate recommendation message from the gNB to the UE as specified in TS 38.321 [8].
	UE
	No
	No
	No

	recommendedBitRateMultiplier-r16
Indicates whether the UE supports the bit rate multiplier for recommended bit rate MAC CE as specified in TS 38.321 [8], clause 6.1.3.20. This field is only applicable if the UE supports recommendedBitRate.
	UE
	No
	No
	No

	recommendedBitRateQuery
Indicates whether the UE supports the bit rate recommendation query message from the UE to the gNB as specified in TS 38.321 [8]. This field is only applicable if the UE supports recommendedBitRate.
	UE
	No
	No
	No

	secondaryDRX-Group-r16
Indicates whether UE supports secondary DRX group as specified in TS 38.321 [8].
	UE
	No
	Yes
	No

	shortDRX-Cycle
Indicates whether UE supports short DRX cycle as specified in TS 38.321 [8].
	UE
	Yes
	Yes
	No

	singlePHR-P-r16
Indicates whether UE supports the P bit in single PHR MAC CE as specified in TS 38.321 [8].
	UE
	No
	No
	No

	skipUplinkTxDynamic
Indicates whether the UE supports skipping of UL transmission for an uplink grant indicated on PDCCH if no data is available for transmission as specified in TS 38.321 [8].
	UE
	No
	Yes
	No

	[bookmark: OLE_LINK1]skipUplinkTxDynamic-r16
Indicates whether the UE supports skipping of UL transmission for an uplink grant indicated on PDCCH if no UCI to be multiplexed on this PUSCH transmission and no data is available for transmission as specified in TS 38.321 [8].
	UE
	Yes
	Yes
	No

	tdd-MPE-P-MPR-Reporting-r16
Indicates whether the UE supports P-MPR reporting for Maximum Permissible Exposure, as specified in TS38.321 [8].
	UE
	No
	TDD only
	FR2 only

	ul-LBT-FailureDetectionRecovery-r16
Indicates whether the UE supports consistent uplink LBT detection and recovery, as specified in TS 38.321 [8], for cells operating with shared spectrum channel access [8].
[bookmark: _Hlk42151165]This field applies to all serving cells with which the UE is configured with shared spectrum channel access.
	UE
	No
	No
	No



End OF the CHANGE
	

The following is the related text proposal for Rel-16 38.331, regarding the capability signaling of dynamic UL skipping.
Text proposal for Rel-16 TS 38.331 ver 16.2.0:
[bookmark: _Hlk47518659][bookmark: _Hlk48835726]START OF the CHANGE
[bookmark: _Toc46439805][bookmark: _Toc46444642][bookmark: _Toc46487403][bookmark: _Toc52837281][bookmark: _Toc52838289][bookmark: _Toc53006929]6.3.3	UE capability information elements
[bookmark: _Toc46439835][bookmark: _Toc46444672][bookmark: _Toc46487433][bookmark: _Toc52837312][bookmark: _Toc52838320][bookmark: _Toc53006960]–	MAC-Parameters
The IE MAC-Parameters is used to convey capabilities related to MAC.
MAC-Parameters information element
-- ASN1START
-- TAG-MAC-PARAMETERS-START

MAC-Parameters ::= SEQUENCE {
    mac-ParametersCommon            MAC-ParametersCommon        OPTIONAL,
    mac-ParametersXDD-Diff          MAC-ParametersXDD-Diff      OPTIONAL
}

MAC-Parameters-v1610 ::= SEQUENCE {
    mac-ParametersFRX-Diff-r16      MAC-ParametersFRX-Diff-r16  OPTIONAL
}

MAC-ParametersCommon ::=    SEQUENCE {
    lcp-Restriction                         ENUMERATED {supported}      OPTIONAL,
    dummy                                   ENUMERATED {supported}      OPTIONAL,
    lch-ToSCellRestriction                  ENUMERATED {supported}      OPTIONAL,
    ...,
    [[
    recommendedBitRate                      ENUMERATED {supported}      OPTIONAL,
    recommendedBitRateQuery                 ENUMERATED {supported}      OPTIONAL
    ]],
    [[
    recommendedBitRateMultiplier-r16         ENUMERATED {supported}     OPTIONAL,
    preEmptiveBSR-r16                        ENUMERATED {supported}     OPTIONAL,
    autonomousTransmission-r16               ENUMERATED {supported}     OPTIONAL,
    lch-PriorityBasedPrioritization-r16      ENUMERATED {supported}     OPTIONAL,
    lch-ToConfiguredGrantMapping-r16         ENUMERATED {supported}     OPTIONAL,
    lch-ToGrantPriorityRestriction-r16       ENUMERATED {supported}     OPTIONAL,
    singlePHR-P-r16                          ENUMERATED {supported}     OPTIONAL,
    ul-LBT-FailureDetectionRecovery-r16      ENUMERATED {supported}     OPTIONAL,
    -- R4 8-1: MPE
    tdd-MPE-P-MPR-Reporting-r16              ENUMERATED {supported}     OPTIONAL,
    lcid-ExtensionIAB-r16                    ENUMERATED {supported}     OPTIONAL
    ]]
}

MAC-ParametersFRX-Diff-r16 ::=  SEQUENCE {
    directMCG-SCellActivation-r16           ENUMERATED {supported}      OPTIONAL,
    directMCG-SCellActivationResume-r16     ENUMERATED {supported}      OPTIONAL,
    directSCG-SCellActivation-r16           ENUMERATED {supported}      OPTIONAL,
    directSCG-SCellActivationResume-r16     ENUMERATED {supported}      OPTIONAL,
    -- R1 19-1: DRX Adaptation
    drx-Adaptation-r16          SEQUENCE {
        non-SharedSpectrumChAccess-r16      MinTimeGap-r16              OPTIONAL,
        sharedSpectrumChAccess-r16          MinTimeGap-r16              OPTIONAL
    }                                                                   OPTIONAL,
    ...
}

MAC-ParametersXDD-Diff ::=  SEQUENCE {
    skipUplinkTxDynamic                     ENUMERATED {supported}     OPTIONAL,
    logicalChannelSR-DelayTimer             ENUMERATED {supported}     OPTIONAL,
    longDRX-Cycle                           ENUMERATED {supported}     OPTIONAL,
    shortDRX-Cycle                          ENUMERATED {supported}     OPTIONAL,
    multipleSR-Configurations               ENUMERATED {supported}     OPTIONAL,
    multipleConfiguredGrants                ENUMERATED {supported}     OPTIONAL,
    ...,
    [[
secondaryDRX-Group-r16                  ENUMERATED {supported}     OPTIONAL
]]
[[
skipUplinkTxDynamic-r16                 ENUMERATED {supported}     OPTIONAL
    ]]
}

MinTimeGap-r16 ::=    SEQUENCE {
    scs-15kHz-r16                         ENUMERATED {sl1, sl3}        OPTIONAL,
    scs-30kHz-r16                         ENUMERATED {sl1, sl6}        OPTIONAL,
    scs-60kHz-r16                         ENUMERATED {sl1, sl12}       OPTIONAL,
    scs-120kHz-r16                        ENUMERATED {sl2, sl24}       OPTIONAL
}

-- TAG-MAC-PARAMETERS-STOP
-- ASN1STOP

END OF the CHANGE
