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1.  Introduction
The issue of UL skipping with UCI multiplexing on PUSCH was discussed in the last RAN2 meeting, and additional LS from RAN1 with updates has been received in [1]. In this contribution, we intend to further discuss the issue to align with RAN1 progress in Rel-16.
2. Discussion
2.1 UE capability  
For the UL skipping of the dynamic grant, RAN2 has made the following consensus based on the previous RAN1 LS in [2]. According to the offline in RAN#80, it was concluded that UL skipping should be mandatory with IoT bit from Rel-16 [3]. However, the UL skipping behaver has dramatically changed from Rel-15 and hence it is not desirable to have a mandatory capability at a late stage which would introduce more backward compatible issue. In case the UE is not capable of the Rel-16 UL skipping, the NW could avoid PUCCH resource with UCI overlapped with the uplink grant by proper configuration to resolve the issue. Therefore, the new UE capability should be optional from our understandings.
[016] RAN2 confirms that a new UE capability is introduced for Rel-16 dynamic UL skipping.
[016] RAN2 assumes the field name of the new UE capability is skipUplinkTxDynamic-r16. 
[016] RAN2 assumes that the following is introduced for the field description of the new UE capability (this version is preliminary and the wording may be further updated): 
Indicates whether the UE supports skipping UL transmission for a dynamic uplink grant indicated on PDCCH only if no data is available for transmission and no UCI to be multiplexed on the corresponding PUSCH of the uplink grant as specified in TS 38.321 [8].
[016] RAN2 assumes the Rel-16 dynamic UL skipping is per UE level. FFS whether it is mandatory.
[016] RAN2 assumes the Rel-16 dynamic UL skipping is FDD/TDD differentiation.
[016] RAN2 assumes the Rel-16 dynamic UL skipping is not FR1/FR2 differentiation.
[016] The legacy capability bit (i.e. skipUplinkTxDynamic) is not dummified.

Proposal 1: RAN2 confirms that the new UE capability for Rel-16 dynamic UL skipping for dynamic grant is optional.
In addition, RAN1 has further discussed more cases related to CG and made the following agreement in [1]. Consider the different cases of CG with overlapping DG and UCI, the UE behaviour of UL skipping for CG has dramatically different from the legacy behaviour and also from the dynamic grant. For instance, in Case 1-5, RAN1 concluded that the MAC PDU assembly for CG is not impacted by the overlapping UCI and as a result, the UCI can be multiplexed on the dynamic grant. Therefore, a new UE capability for Rel-16 dynamic UL skipping for configured grant should be introduced as well, and we don't see a need to distinguish the attributes from the dynamic grant.
	In addition, RAN1 noticed that in legacy Rel-15 and Rel-16, for configured grant, skipping UL configured grant if no data to transmit is conditionally mandatory feature. It is RAN1’s understanding that the agreement in RAN1 for case 1-2 will change the UE behavior for CG PUSCH. RAN1 considers it may be necessary to introduce a new capability/signalling to differentiate the new UE behaviour and the legacy UE behaviour.
2. Actions:
RAN1 respectfully asks RAN2 to 
· Take into account the above agreements and update Rel-16 TS 38.321 to support Rel-16 PUSCH skipping
· Resolve the capabability signaling issue for Rel-16 CG PUSCH skipping



	


	Case 1-5


Proposal 2a: RAN2 assumes that a new UE capability is introduced for Rel-16 dynamic UL skipping for configured grant with the field name of skipUplinkTxDynamic-CG-r16.
Proposal 2b: RAN2 assumes that the attributes of skipUplinkTxDynamic-CG-r16 is same as skipUplinkTxDynamic-DG-r16 for dynamic grant.
Therefore, in order to differentiate the UE capability of the configured grant, it would be clearer to change the field name to skipUplinkTxDynamic-DG-r16 for improving the readability. 
Proposal 3: RAN2 assumes the field name of new UE capability for Rel-16 dynamic UL skipping for dynamic grant is skipUplinkTxDynamic-DG-r16.
2.2 RRC switch parameter
RAN2 has agreed on the new RRC switch parameter for the dynamic grant corresponding to the new UE capability, as follows.
[016] A new RRC parameter is introduced to enable Rel-16 dynamic UL skipping. FFS the field name.

With the new RRC switch parameter, the intended UE behaviour can be clear without ambiguity at NW side by indicating the proper RRC switch parameter given the case that both Rel-15 and Rel-16 UE capabilities are reported. And a new RRC switch parameter should be also introduced for the configured grant separately from that for the dynamic grant, and the naming can be aligned with that of the UE capability. 
skipUplinkTxDynamic                 BOOLEAN,
...
skipUplinkTxDynamic-CG-r16			BOOLEAN
skipUplinkTxDynamic-DG-r16			BOOLEAN

Proposal 4: RAN2 assumes that a new RRC parameter is introduced to enable Rel-16 dynamic UL skipping for dynamic grant with the field name of skipUplinkTxDynamic-DG-16. 
Proposal 5: RAN2 assumes that a new RRC parameter is introduced to enable Rel-16 dynamic UL skipping for configured grant with the field name of skipUplinkTxDynamic-CG-16. 
2.3 MAC behaviour
According to the conclusions in RAN1 LS in [1], it can be seen that RAN1 further discussed several cases where CG is involved for the UCI multiplexing and has made the conclusions for Case 1-2, 1-3, 1-4 and 1-5. We can summarize the MAC behaviour as follows for different cases, 
For Case 1-1 where only DG overlapping with UCI, the MAC entity shall generate a MAC PDU for the DG to be multiplexed with UCI even if no data is to transmit and skipUplinkTxDynamic-DG is set to TRUE;
[image: cid:image001.png@01D6E38B.E3E4CBB0]
Case 1-1
For Case 1-2 where only CG overlapping with UCI, the MAC entity shall generate a MAC PDU for the CG to be multiplexed with UCI even if no data is to transmit and skipUplinkTxDynamic-CG is set to TRUE, which is similar to the case of dynamic grant overlapping with UCI. 
For Case 1-3 and 1-4 where CG overlapping with DG and PUCCH overlapping with DG (regardless of PUCCH overlapping with CG), and for Case 1-5 where CG non-overlapping with DG but both overlapping with UCI, the MAC entity shall
1. not generate a MAC PDU for CG, if skipUplinkTxDynamic-CG is set to TRUE;
2. generate a MAC PDU for DG for DG to be multiplexed with UCI even no data is to transmit if skipUplinkTxDynamic-DG is set to TRUE.
Regarding skipping the MAC PDU for CG, for Case 1-3 and 1-4 where CG overlapping with DG, if Rel-16 LCH-based prioritization is not configured, the CG shall be overridden by the DG, which is the consequence of the existing MAC behaviour. Only if CG is not overridden, the CG shall be delivered to the HARQ entity for MAC PDU assembly. Therefore, from our understanding, there is no additional MAC spec impact to the CG for Case 1-3 and 1-4 and only DG impact needs to be considered as above. 
For Case 1-5, as mentioned in previous subsection, the dynamic UL skipping of CG could follow the existing MAC behaviour due to the reason that the overlapping UCI is to be multiplexed on DG. The MAC entity shall generate a MAC PDU for DG, if skipUplinkTxDynamic-CG is set to TRUE, which follows the similar principle of other cases for DG.
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Proposal 6a: For the case 1-1, 1-3, 1-4 and 1-5 where there is UCI is to be multiplexed on DG, the MAC entity shall generate a MAC PDU for DG if no data is to transmit but skipUplinkTxDynamic-DG is set to TRUE.
Proposal 6b: For the case 1-2 where there is UCI to be multiplexed on CG, the MAC entity shall generate a MAC PDU for CG if no data is to transmit but skipUplinkTxDynamic-CG is set to TRUE.
2.4 LCH-based prioritization 
It is noted that the RAN1 discussions in [1] and [2] are based on the assumption that LCH-based prioritization is not configured and it seems RAN1 will further consider this scenario. However, we also noticed that in the IIOT session, RAN1 was also discussing the intra-UE prioritization when LCH-based prioritization is configured and UCI overlapping cases as follows in [4]. Therefore, we understand that, both RAN1 CR and IIOT sessions intend to address the same issue. In order to avoid the potential cross-WI impacts, we would suggest the LCH-based prioritization aspects to be discussed in the IIOT session in RAN2. 
	· When the MAC entity is configured with lch-basedPrioritization, for the collision scenario between CG and DG with same/different PHY-priority index, and when there is collision between PUCCH and the CG with the same priority and/or there is collision between PUCCH and the DG with the same priority, RAN1 is still discussing the related PHY layer behaviour. 



Regarding the harmonization between LCH-based prioritization and UL skipping, in order to avoid revisiting the IIOT agreements, in case the PUSCH is deprioritized because of LCH-based prioritization, the deprioritized PUSCH should not be generated due to the presence of overlapped UCI. In this sense, we would prefer to leave RAN1 to finalize the case when configured with LCH-based prioritization without revisiting the LCH-based prioritization procedure.
Proposal 7: RAN2 understandings is that UL skipping with LCH-based prioritization shall be finalized in RAN1 with the assumption that the LCH-based prioritization procedure is not revisited.
3. Conclusions
In this contribution, we further discuss the RAN2 impacts with regards to the UL skipping based on RAN1 progress and have the following proposals. 
- UE capability 
Proposal 1: RAN2 confirms that the new UE capability for Rel-16 dynamic UL skipping for dynamic grant is optional.
Proposal 2a: RAN2 assumes that a new UE capability is introduced for Rel-16 dynamic UL skipping for configured grant with the field name of skipUplinkTxDynamic-CG-r16.
Proposal 2b: RAN2 assumes that the attributes of skipUplinkTxDynamic-CG-r16 is same as skipUplinkTxDynamic-DG-r16 for dynamic grant.
Proposal 3: RAN2 assumes the field name of new UE capability for Rel-16 dynamic UL skipping for dynamic grant is skipUplinkTxDynamic-DG-r16.
- RRC switch parameter
Proposal 4: RAN2 assumes that a new RRC parameter is introduced to enable Rel-16 dynamic UL skipping for dynamic grant with the field name of skipUplinkTxDynamic-DG-16. 
Proposal 5: RAN2 assumes that a new RRC parameter is introduced to enable Rel-16 dynamic UL skipping for configured grant with the field name of skipUplinkTxDynamic-CG-16. 
- MAC behaviour (LCH-based prioritization is not configured)
Proposal 6a: For the case 1-1, 1-3, 1-4 and 1-5 where there is UCI is to be multiplexed on DG, the MAC entity shall generate a MAC PDU for DG if no data is to transmit but skipUplinkTxDynamic-DG is set to TRUE.
Proposal 6b: For the case 1-2 where there is UCI to be multiplexed on CG, the MAC entity shall generate a MAC PDU for CG if no data is to transmit but skipUplinkTxDynamic-CG is set to TRUE.
- LCH-based prioritization
Proposal 7: RAN2 understandings is that UL skipping with LCH-based prioritization shall be finalized in RAN1 with the assumption that the LCH-based prioritization procedure is not revisited.
In addition, we provide the corresponding text proposals corresponding to above proposals in Annex TP.
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5. Annex TP
	
5.1 TS 38.331 V16.3.1
START OF CHANGES
[bookmark: _Toc60777251][bookmark: _Toc60868032][bookmark: _Toc46439628][bookmark: _Toc46444465][bookmark: _Toc46487226][bookmark: _Toc52837104][bookmark: _Toc52838112][bookmark: _Toc53006752]–	MAC-CellGroupConfig
The IE MAC-CellGroupConfig is used to configure MAC parameters for a cell group, including DRX.
MAC-CellGroupConfig information element
-- ASN1START
-- TAG-MAC-CELLGROUPCONFIG-START

MAC-CellGroupConfig ::=             SEQUENCE {
    drx-Config                          SetupRelease { DRX-Config }                                     OPTIONAL,   -- Need M
    schedulingRequestConfig             SchedulingRequestConfig                                         OPTIONAL,   -- Need M
    bsr-Config                          BSR-Config                                                      OPTIONAL,   -- Need M
    tag-Config                          TAG-Config                                                      OPTIONAL,   -- Need M
    phr-Config                          SetupRelease { PHR-Config }                                     OPTIONAL,   -- Need M
    skipUplinkTxDynamic                 BOOLEAN,
    ...,
    [[
    csi-Mask                            BOOLEAN                                                         OPTIONAL,   -- Need M
    dataInactivityTimer                 SetupRelease { DataInactivityTimer }                            OPTIONAL    -- Cond MCG-Only
    ]],
    [[
    usePreBSR-r16                       ENUMERATED {true}                                               OPTIONAL,   -- Need R
    schedulingRequestID-LBT-SCell-r16   SchedulingRequestId                                             OPTIONAL,   -- Need R
    lch-BasedPrioritization-r16         ENUMERATED {enabled}                                            OPTIONAL,   -- Need R
    schedulingRequestID-BFR-SCell-r16   SchedulingRequestId                                             OPTIONAL,   -- Need R
    drx-ConfigSecondaryGroup-r16        SetupRelease { DRX-ConfigSecondaryGroup }                       OPTIONAL    -- Need M
    ]],
    [[
    skipUplinkTxDynamic-CG-r16          BOOLEAN,
    skipUplinkTxDynamic-DG-r16          BOOLEAN
    ]]
}

DataInactivityTimer ::=         ENUMERATED {s1, s2, s3, s5, s7, s10, s15, s20, s40, s50, s60, s80, s100, s120, s150, s180}

-- TAG-MAC-CELLGROUPCONFIG-STOP
-- ASN1STOP

	MAC-CellGroupConfig field descriptions

	usePreBSR
If set to true, the MAC entity of the IAB-MT may use the Pre-emptive BSR, see TS 38.321 [3].

	csi-Mask
If set to true, the UE limits CSI reports to the on-duration period of the DRX cycle, see TS 38.321 [3].

	dataInactivityTimer
Releases the RRC connection upon data inactivity as specified in clause 5.3.8.5 and in TS 38.321 [3]. Value s1 corresponds to 1 second, value s2 corresponds to 2 seconds, and so on.

	drx-Config
Used to configure DRX as specified in TS 38.321 [3].

	drx-ConfigSecondaryGroup
Used to configure DRX related parameters for the second DRX group as specified in TS 38.321 [3]. The network does not configure secondary DRX group with DCP simultaneously nor secondary DRX group with a dormant BWP simultaneously.

	lch-BasedPrioritization
If this field is present, the corresponding MAC entity of the UE is configured with prioritization between overlapping grants and between scheduling request and overlapping grants based on LCH priority, see TS 38.321 [3].

	schedulingRequestID-BFR-SCell
Indicates the scheduling request configuration applicable for BFR on SCell, as specified in TS 38.321 [3].

	schedulingRequestID-LBT-SCell
Indicates the scheduling request configuration applicable for consistent uplink LBT recovery on SCell, as specified in TS 38.321 [3].

	skipUplinkTxDynamic
If set to true, the UE skips UL transmissions as described in TS 38.321 [3].

	skipUplinkTxDynamic-CG
If set to true, the UE skips UL transmissions for a configured grant as described in TS 38.321 [3].

	skipUplinkTxDynamic-DG
If set to true, the UE skips UL transmissions for a dynamic grant as described in TS 38.321 [3]. If this field is present, the field skipUplinkTxDynamic is ignored.

	tag-Config
The field is used to configure parameters for a time-alignment group. The field is not present if any DAPS bearer is configured.



	Conditional Presence
	Explanation

	MCG-Only
	This field is optionally present, Need M, for the MAC-CellGroupConfig of the MCG. It is absent otherwise.



START OF NEXT CHANGES
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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
    ]],
    [[
    skipUplinkTxDynamic-DG-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-CG-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 CHANGES


5.2 TS 38.321 V16.3.0
START OF CHANGES
[bookmark: _Toc29239842][bookmark: _Toc37296201][bookmark: _Toc46490327][bookmark: _Toc52752022][bookmark: _Toc52796484][bookmark: _Toc60791763]5.4.3.1.3	Allocation of resources
Before the successful completion of the Random Access procedure initiated for DAPS handover, the target MAC entity shall not select the logical channel(s) corresponding to non-DAPS DRB(s) for the uplink grant received in a Random Access Response or the uplink grant for the transmission of the MSGA payload.
The MAC entity shall, when a new transmission is performed:
1>	allocate resources to the logical channels as follows:
2>	logical channels selected in clause 5.4.3.1.2 for the UL grant with Bj > 0 are allocated resources in a decreasing priority order. If the PBR of a logical channel is set to infinity, the MAC entity shall allocate resources for all the data that is available for transmission on the logical channel before meeting the PBR of the lower priority logical channel(s);
2>	decrement Bj by the total size of MAC SDUs served to logical channel j above;
2>	if any resources remain, all the logical channels selected in clause 5.4.3.1.2 are served in a strict decreasing priority order (regardless of the value of Bj) until either the data for that logical channel or the UL grant is exhausted, whichever comes first. Logical channels configured with equal priority should be served equally.
NOTE 1:	The value of Bj can be negative.
If the MAC entity is requested to simultaneously transmit multiple MAC PDUs, or if the MAC entity receives the multiple UL grants within one or more coinciding PDCCH occasions (i.e. on different Serving Cells), it is up to UE implementation in which order the grants are processed.
The UE shall also follow the rules below during the scheduling procedures above:
-	the UE should not segment an RLC SDU (or partially transmitted SDU or retransmitted RLC PDU) if the whole SDU (or partially transmitted SDU or retransmitted RLC PDU) fits into the remaining resources of the associated MAC entity;
-	if the UE segments an RLC SDU from the logical channel, it shall maximize the size of the segment to fill the grant of the associated MAC entity as much as possible;
-	the UE should maximise the transmission of data;
-	if the MAC entity is given a UL grant size that is equal to or larger than 8 bytes while having data available and allowed (according to clause 5.4.3.1) for transmission, the MAC entity shall not transmit only padding BSR and/or padding.
The MAC entity shall not generate a MAC PDU for the HARQ entity if the following conditions are satisfied:
-	if the MAC entity is configured with skipUplinkTxDynamic with value true and the grant indicated to the HARQ entity was addressed to a C-RNTI, or the grant indicated to the HARQ entity is a configured uplink grant; and
-	there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
-	the MAC PDU includes zero MAC SDUs; and
-	the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR.
-	if the MAC entity is configured with skipUplinkTxDynamic-DG with value true and is not configured with lch-basedPrioritization and the grant indicated to the HARQ entity was addressed to a C-RNTI or if the MAC entity is configured with skipUplinkTxDynamic-CG with value true and is not configured with lch-basedPrioritization and the grant indicated to the HARQ entity was a configured grant; and
-	there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
-	the MAC PDU includes zero MAC SDUs; and
-	the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR; and
-	there is no UCI to be multiplexed on the corresponding PUSCH of the grant as specified in TS 38.213 [6].
Logical channels shall be prioritised in accordance with the following order (highest priority listed first):
-	C-RNTI MAC CE or data from UL-CCCH;
-	Configured Grant Confirmation MAC CE or BFR MAC CE or Multiple Entry Configured Grant Confirmation MAC CE;
-	Sidelink Configured Grant Confirmation MAC CE;
-	LBT failure MAC CE;
-	MAC CE for SL-BSR prioritized according to clause 5.22.1.6;
-	MAC CE for BSR, with exception of BSR included for padding;
-	Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;
-	MAC CE for the number of Desired Guard Symbols;
-	MAC CE for Pre-emptive BSR;
-	MAC CE for SL-BSR, with exception of SL-BSR prioritized according to clause 5.22.1.6 and SL-BSR included for padding;
-	data from any Logical Channel, except data from UL-CCCH;
-	MAC CE for Recommended bit rate query;
-	MAC CE for BSR included for padding;
-	MAC CE for SL-BSR included for padding.
NOTE 2:	Prioritization among Configured Grant Confirmation MAC CE, Multiple Entry Configured Grant Confirmation MAC CE, and BFR MAC CE is up to UE implementation.
The MAC entity shall prioritize any MAC CE listed in a higher order than 'data from any Logical Channel, except data from UL-CCCH' over transmission of NR sidelink communication.
END OF CHANGES

	
5.3 TS 38.306 V16.3.0
START OF CHANGES
[bookmark: _Toc60790976]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 MinTimeGap before the start of drx-onDurationTimer of Long DRX
-	Indication of UE whether or not to start drx-onDurationTimer for the next Long 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 (ps-TransmitOtherPeriodicCSI) when impacted by DCI format 2_6 that drx-onDurationTimer does not start for the next Long DRX cycle
-	Configured periodic L1-RSRP report (ps-TransmitPeriodicL1-RSRP) when impacted by DCI format 2_6 that drx-onDurationTimer does not start for the next Long 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 of Long DRX 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 sharedSpectrumChAccess-r16 or non-SharedSpectrumChAccess-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

	skipUplinkTxDynamic-CG-r16
Indicates whether the UE supports skipping of UL transmission for a configured uplink grant if no data is available for transmission and no UCI to be multiplexed on the corresponding PUSCH of the uplink grant as specified in TS 38.321 [8].
	UE
	No
	Yes
	No

	skipUplinkTxDynamic-DG-r16
Indicates whether the UE supports skipping UL transmission for a dynamic uplink grant indicated on PDCCH only if no data is available for transmission and no UCI to be multiplexed on the corresponding PUSCH of the uplink grant as specified in TS 38.321 [8].
	UE
	No
	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].
This field applies to all serving cells with which the UE is configured with shared spectrum channel access.
	UE
	No
	No
	No
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