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1. Introduction
In the RAN2#121BIS meeting, RAN2 discussed the issue of retransmission-less CG for UL pose transmission and made the following agreement:
· There is support to adopt NTN solution for the retransmission-less CG.

· If adopted, RAN2 aims to only consider option1 or option 2:

Option1: Adapt the NTN solution by disabling the HARQ RTT timer per CG configuration for CG. 

Option2: Adapt the NTN solution by disabling the HARQ RTT timer per HARQ processes for both CG and DG. 

· FFS how the solution ensures consistent HARQ operation.
In this contribution, we will further discuss which option should be adopted for XR and provide the corresponding TP to show how this functionality would be made available to XR. 
2. Discussion

2.1. Preliminaries in Rel-17 NR NTN
In Rel-17, two UL HARQ Modes, i.e. HARQ Mode-A and HARQ Mode-B, were introduced for UL transmissions in NR NTN. This mechanism was introduced to address the “HARQ process stalling” issue in the NTN environment: Due to the extremely long RTT (i.e., up to about 540ms) between the UE and the gNB (UE on the ground ( Satellite ( gNB on the ground), if the gNB schedules retransmission grant(s) based on the previous PUSCH decoding result as in TN, the UE has to wait for a long time to receive retransmission grant scheduling, and all HARQ processes will soon be fully occupied with the TBs awaiting retransmission scheduling, leading to no spared HARQ process available for a new transmission.   
Functionally speaking, the UE behavior with specified HARQ mode operations (which can be applicable for DG and CG case) can be generalized as follows:
· If a HARQ process is configured as HARQ Mode-A, the UE after the end of the corresponding transmission carrying the DL HARQ feedback starts the drx-HARQ-RTT-Timer-NTN offset by the “UE-gNB” RTT (a UE-derived value specific to NTN) and then starts the drx-RetransmisisonTimer after drx-HARQ-RTT-Timer-NTN expiry;

· If a HARQ process is configured as HARQ Mode-B, the UE does not start the drx-HARQ-RTT-Timer-NTN, which means the drx-Retransmission timer will not be started later (with no change of drx-HARQ-RTT-Timer-NTN expiry). 
It is easily seen that HARQ Mode-A (i.e. extending the drx-HARQ-RTT-TimerUL by UE-gNB RTT) is still used to support reception of UL retransmission grant based on UL decoding result as in TN. HARQ Mode-B (i.e. not starting drx-HARQ-RTT-TimerUL) is the one intended to U support no UL retransmission and/or blind UL retransmission.
Observation 1: In Rel-17 NR NTN, two HARQ Modes (which is be applicable for DG and CG case) were introduced to control UE’s DRX operations for retransmission scheduling reception, and the procedure is as follows:

· If a HARQ process is configured as HARQ Mode-A, the UE after the end of the corresponding transmission carrying the DL HARQ feedback starts the drx-HARQ-RTT-Timer-NTN offset by the “UE-gNB” RTT (a UE-derived value specific to NTN) and then starts the drx-RetransmisisonTimer after drx-HARQ-RTT-Timer-NTN expiry;

· If a HARQ process is configured as HARQ Mode-B, the UE does not start the drx-HARQ-RTT-Timer-NTN, which means the drx-Retransmission timer will not be started later (with no change of drx-HARQ-RTT-Timer-NTN expiry).
However, during the Rel-17 NTN discussion, it was clarified that even with Mode-B configured on a HARQ process, the gNB may still perform retransmission scheduling on the corresponding HARQ process, as long as the UE is in DRX Active time due to the running of other DRX timer (e.g. drx-InactivityTimer/drx-onDurationTime). Such retransmission scheduling could be blind scheduling not based on the PUSCH-decoding result, so the UE need not wait for the long RTT to receive the retransmission grant. The reason is that whether to schedule retransmission is typically a gNB strategy and is finally decided by NW implementation, which cannot be prohibited by the Spec. Therefore, no real “Retransmission-less CG” was supported by Rel-17 NR NTN, although new HARQ Mode-B allowing the UE’s retransmission scheduling reception w/o starting drx-RetransmissionTimer was introduced.   

Observation 2: HARQ Mode-B corresponds to the “Retransmission-less CG” raised by companies. However, the intention of Rel-17 NR NTN was not to support a “Retransmission-less” mechanism: the gNB is still allowed to schedule retransmission on the HARQ process configured with HARQ Mode-B (in case UE is in DRX Active time due to other timers). No real “Retransmission-less” scheduling mechanism was ever supported.
There was also a new LCP restriction specific to HARQ mode, i.e. allowedHARQ-mode, introduced in Rel-17 NR NTN. The reason is that UL scheduling with different HARQ modes maybe with different performance, so the UL grants with a given retransmission HARQ mode may just be appropriate to transmit data in a certain LCH(s).  The related specification is as followings. 
	5.4.3.1.2
Selection of logical channels

The MAC entity shall, when a new transmission is performed:

1>
select the logical channels for each UL grant that satisfy all the following conditions:
<unrelated part is omitted>
2>
allowedHARQ-mode, if configured, includes the allowed UL HARQ mode for the HARQ process associated to the UL grant.


Generally, the LCP restriction works in a way that for a given UL grant on a HARQ process, if the allowed HARQ mode allowedHARQ-mode of an LCH is the same as the HARQ mode configured via uplinkHAQR-Mode for this HAQR process, the data can be multiplexed into this UL grant. 

Observation 3: An LCP restriction, i.e. allowedHARQ-mode, was also introduced in Rel-17 NR NTN, i.e. for a given UL grant on a HARQ process, if the allowed HARQ mode configured to an LCH is the same as the HARQ mode configured via uplinkHAQR-Mode for this HAQR process, the data can be multiplexed into this UL grant.
In Rel-17 NR NTN, the capability to support this HARQ mode operation and the related LCP restriction is given by the following parameter:
	uplink-Harq-ModeB-r17

Indicates whether the UE supports HARQ Mode B and the corresponding LCP restrictions for uplink transmission. A UE supporting this feature shall also indicate the support of nonTerrestrialNetwork-r17.
	UE
	No
	No
	No


Since the support of NTN is the prerequisite of this capability, this feature cannot be supported by the UE capable of only TN access, so that a TN gNB will not implement this feature or configure it to the UE.  Since the support of XR service should be only limited to the TN, the current HARQ mode feature defined in the existing Spec for Rel-17 NR NTN does not directly apply to XR.

Observation 4: The feature of HARQ mode feature can only be supported/configured in NTN due to capability limit. So this feature defined in the existing Spec for NR NTN is not directly reusable to XR.
2.2. Applicable to XR
In the last RAN2 meeting, RAN2 has discussed whether adopts NTN solution for UL pose transmission and achieved the following agreement. 
· There is support to adopt NTN solution for the retransmission-less CG.

· If adopted, RAN2 aims to only consider option1 or option 2:

Option1: Adapt the NTN solution by disabling the HARQ RTT timer per CG configuration for CG. 

Option2: Adapt the NTN solution by disabling the HARQ RTT timer per HARQ processes for both CG and DG. 

The main issue is whether the configuration of the disabling the HARQ RTT timer is per CG or per HARQ process if the NTN solution is agreed for UL pose transmission. We think the key point is whether DC can be used for UL pose transmission. It is obvious that UE is not prohibited from using DG as the choice of scheduling strategy is up to NW. There is concern that DG scheduling requires UE to be awake all the time. However, this is not a big issue as long as other service also exists in UE side which may make UE in DRX active time. In this case, it is up to NW implementation to choose DG for pose data transmission. There also an argument that reserving several HARQ process IDs only for retransmission-less operation would cause restriction. We are doubtful if such kind of scheduling restriction really exists. As described in clause 2.1, HARQ Mode-B (i.e. not starting drx-HARQ-RTT-TimerUL) is the one intended to support no UL retransmission and/or blind UL retransmission. This means that NW still use a HARQ process which disables the HARQ RTT timer to transmit the data which has requirement of retransmission/reliability. 
Proposal 1: RAN2 adopts Option 2 for UL pose transmission, i.e., Adapt the NTN solution by disabling the HARQ RTT timer per HARQ processes for both CG and DG.
In last RAN2 meeting, the following FFS is left to further discuss.

· FFS how the solution ensures consistent HARQ operation.

The same issue has been discussed in R17 NTN. The related agreement is as following:

RAN2#116bis NTN Agreements online:

1. It is up to network implementation to ensure proper configuration of HARQ mode for HARQ processes used by a CG configuration (no Stage 3 specification impact). FFS if a note in Stage 2 is needed

RAN2 understanding:

1. RAN2 understanding is that: in general, all HARQ processes used by a CG configuration are configured with the same HARQ state (e.g. A or B). No specification impact

In RAN2#121BIS meeting, R17 NTN re-discussed this issue and has agreed to capture above agreement in stage 2 specification. In XR, if CG is configured for UL pose transmission, the HARQ processes allocated to this CG should have same retransmission mode. In this case, NTN solution can be followed, i.e., it is up to network implementation to ensure proper/same configuration of HARQ mode for HARQ processes used by a CG configuration which has been captured in the spec. From XR perspective, no additional spec change is needed.
Proposal 2: For XR, it is up to network implementation to ensure the same HARQ mode for HARQ processes used by a CG configuration (no spec impact).  
As described in clause 2.1, HARQ mode A/B is defined for the NTN scenario as follows:

· HARQ mode A: The length of drx-HARQ-RTT-TimerUL is extended by UE-gNB RTT (i.e. UE PDCCH monitoring is optimized to support UL retransmission grant based on UL decoding result).

· HARQ mode B:  The drx-HARQ-RTT-TimerUL is not started. (i.e. retransmission is not needed or blind UL retransmission grant which does not depend on UL decoding result can be scheduled in the active time of other DRX timer)
In the NTN scenario, the RRC parameter UplinkHARQ-mode (i.e., 32-bit bitmap) as following is configured per serving cell and is used to configure the HARQ mode for the HARQ processes belonging to the corresponding serving cell. 
UplinkHARQ-mode-r17 ::=                 BIT STRING (SIZE (32))

uplinkHARQ-mode

Used to set the HARQ mode per HARQ process ID, see TS 38.321 [3]. The first/leftmost bit corresponds to HARQ process ID 0, the next bit to HARQ process ID 1, and so on. Bits corresponding to HARQ process IDs that are not configured shall be ignored. A bit set to one identifies a HARQ process with HARQmodeA and a bit set to zero identifies a HARQ process with HARQ modeB. This field applies for SRBs and DRBs.
In NTN, a HARQ process is configured with either HARQ mode A or HARQ mode B. For HARQ mode A, UE shall extend the drx-HARQ-RTT-TimerUL (i.e., a parameter configured by RRC) by UE-gNB RTT to avoid unnecessary PDCCH monitoring caused by the long UE-gNB RTT. Such UE behavior is not needed for the XR case as the UE-gNB RTT in the TN scenario is much less than the one in the NTN scenario.
However, the basic design principle of HARQ mode A/B in NTN can be reused in the XR case with some modification. For example:
· HARQ mode A in XR: UE after the end transmission of HARQ feedback starts the drx-HARQ-RTT-TimerUL as the legacy mechanism in the TN scenario (i.e. UL retransmission grant is based on UL decoding result).

· HARQ mode B in XR:  The drx-HARQ-RTT-TimerUL is not started. (i.e. retransmission is not needed or blind UL retransmission grant which does not depend on UL decoding result can be scheduled in the active time of other DRX timer)

There are two options to apply the NTN solution to the TN scenario (i.e., XR use case).
Option 1: Reuse the RRC parameter (UplinkHARQ-mode) in NTN, the UE behavior shall be distinguished for the NTN case and TN case. For this option, the exemplary spec change is as follows:
	When DRX is configured, the MAC entity shall:
<unrelated part is omitted>
1>
if a MAC PDU is transmitted in a configured uplink grant and LBT failure indication is not received from lower layers:

2>
if this Serving Cell is a NTN cell and configured with uplinkHARQ-Mode:

3>
if the corresponding HARQ process is configured as HARQModeA:

4>
set HARQ-RTT-TimerUL-NTN for the corresponding HARQ process equal to drx-HARQ-RTT-TimerUL plus the latest available UE-gNB RTT value;

4>
if drx-LastTransmissionUL is configured:

5>
start the HARQ-RTT-TimerUL-NTN for the corresponding HARQ process in the first symbol after the end of the last transmission (within a bundle) of the corresponding PUSCH transmission.

4>
else:

5>
start the HARQ-RTT-TimerUL-NTN for the corresponding HARQ process in the first symbol after the end of the first transmission (within a bundle) of the corresponding PUSCH transmission.
2>
else if this Serving Cell is a TN cell and configured with uplinkHARQ-Mode:

3>
if the corresponding HARQ process is configured as HARQModeA:

4>
if drx-LastTransmissionUL is configured:

5>
start the HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the last transmission (within a bundle) of the corresponding PUSCH transmission.

4>
else:

5>
start the HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the first transmission (within a bundle) of the corresponding PUSCH transmission.
2>
else:
3>
if drx-LastTransmissionUL is configured:

4>
start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the last transmission (within a bundle) of the corresponding PUSCH transmission.

3>
else:

4>
start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the first transmission (within a bundle) of the corresponding PUSCH transmission.

2>
stop the drx-RetransmissionTimerUL for the corresponding HARQ process at the first transmission (within a bundle) of the corresponding PUSCH transmission.


Option 2: Introduce a new RRC parameter (e.g., UplinkHARQ-modeForTN) for configuring the HARQ mode A/ HARQ mode B used in the TN case. For this option, the exemplary spec change is as follows:
	When DRX is configured, the MAC entity shall:
<unrelated part is omitted>
1>
if a MAC PDU is transmitted in a configured uplink grant and LBT failure indication is not received from lower layers:

2>
if this Serving Cell is configured with uplinkHARQ-Mode:

3>
if the corresponding HARQ process is configured as HARQModeA:

4>
set HARQ-RTT-TimerUL-NTN for the corresponding HARQ process equal to drx-HARQ-RTT-TimerUL plus the latest available UE-gNB RTT value;

4>
if drx-LastTransmissionUL is configured:

5>
start the HARQ-RTT-TimerUL-NTN for the corresponding HARQ process in the first symbol after the end of the last transmission (within a bundle) of the corresponding PUSCH transmission.

4>
else:

5>
start the HARQ-RTT-TimerUL-NTN for the corresponding HARQ process in the first symbol after the end of the first transmission (within a bundle) of the corresponding PUSCH transmission.
2>
else if this Serving Cell is not configured with uplinkHARQ-ModeForTN or this Serving Cell is configured with uplinkHARQ-ModeForTN and the corresponding HARQ process is configured as HARQModeA:
3>
if drx-LastTransmissionUL is configured:

4>
start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the last transmission (within a bundle) of the corresponding PUSCH transmission.

3>
else:

4>
start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the first transmission (within a bundle) of the corresponding PUSCH transmission.

2>
stop the drx-RetransmissionTimerUL for the corresponding HARQ process at the first transmission (within a bundle) of the corresponding PUSCH transmission.


It is obvious that Option 2 makes the MAC spec simpler and clearer. Thus, a new RRC parameter (e.g., UplinkHARQ-modeForTN) for configuring the HARQ mode A/ HARQ mode B used in the TN case can be introduced for TX (i.e., XR use case). Considering that the maximum number of HARQ processes per HARQ entity/serving cell in TN is 16, a 16-bit bitmap for the TN case is enough.
Proposal 3: Similar to NTN, introduce a new 16-bit bitmap RRC parameter to configure the HARQ mode A/B of a HARQ process for TN.  HARQ mode A/B in TN is defined as follows:
· HARQ state A: UE starts the drx-HARQ-RTT-TimerUL as the legacy mechanism in TN; 

· HARQ mode B:  The drx-HARQ-RTT-TimerUL is not started.
As mentioned above, HARQ mode A and HARQ mode B has different retransmission scheduling strategy. In NTN, a new LCP restriction parameter (i.e., allowedHARQ-mode) is introduced to restrict the LCH multiplexing. For HARQ mode B in the XR case, the data transmitted via the HARQ process with HARQ mode B is not needed to be retransmitted. Thus, the data from the LCH which needs to be re-transmitted shall not be multiplexed in the retransmission-less CG resource. Then, NTN-like LCP restriction is also needed in the XR case. The main issue is whether service data that are allocated with retransmission-less CG resources can be multiplexed in the UL grant associated with the HARQ process configured with HARQ mode A. This kind of LCH multiplexing is reasonable. However, from the perspective of specification, it will complicate the LCP procedure. From a technical point of view, as specific retransmission-less CG resources will be configured for UL XR pose/control traffic, there is no need to multiplex service data that are allocated with retransmission-less CG resources into other UL grants. If the retransmission-less CG resource is deprioritized due to the intra-UE prioritization, NW can schedule retransmission in the any DRX Active Time of UE. In another word, there is no strong motivation to allow multiplex of the service data allocated with retransmission-less CG into the UL grant associated with the HARQ process configured with HARQ mode A. Then, NTN LCP restriction about HARQ mode A/B can be reused.
Proposal 4: For XR, the LCP restriction mechanism about HARQ mode A/B in NTN is reused.

In NTN, a new LCH parameter (i.e., allowedHARQ-mode) is introduced for LCH multiplexing. As this field is not restricted to be used only in NTN, then this field can be extended to the TN case, i.e., no additional LCP restriction parameter is introduced for the TN case.
  allowedHARQ-mode-r17                ENUMERATED {harqModeA, harqModeB}                                   OPTIONAL    -- Need R

allowedHARQ-mode
Indicates the allowed HARQ mode of a HARQ process mapped to this logical channel. If the parameter is absent, there is no restriction for HARQ mode for the mapping. This field applies to SRB1, SRB2, and DRBs.
Proposal 5: No need to introduce additional LCP restriction parameters, i.e., reuse parameter allowedHARQ-mode for TN.

As described in clause 2.1, the capability to support this HARQ mode operation and the related LCP restriction is introduced in NTN. Since the support of NTN is the prerequisite of this capability, the related UE capability parameter (uplink-Harq-ModeB) cannot be reused in the TN case. A similar UE capability parameter shall be introduced for HARQ mode B in the TN case.
Proposal 6: A new UE capability for supporting HARQ mode B and related LCP restriction is introduced for TN. 
For the above proposal 1~6, the corresponding Text proposal is provided in Annex. If proposals 1~6 are agreed, RAN2 can adopt this TP.
Proposal 7: If proposals 1~6 are agreed, RAN2 adopts the TP provided in Annex.
3. Conclusion

In this contribution, we discuss retransmission-less CG. Based on the discussion, we have the following proposals and observations:
Observation 1: In Rel-17 NR NTN, two HARQ Modes (which is be applicable for DG and CG case) were introduced to control UE’s DRX operations for retransmission scheduling reception, and the procedure is as follows:

· If a HARQ process is configured as HARQ Mode-A, the UE after the end of the corresponding transmission carrying the DL HARQ feedback starts the drx-HARQ-RTT-Timer-NTN offset by the “UE-gNB” RTT (a UE-derived value specific to NTN) and then starts the drx-RetransmisisonTimer after drx-HARQ-RTT-Timer-NTN expiry;

· If a HARQ process is configured as HARQ Mode-B, the UE does not start the drx-HARQ-RTT-Timer-NTN, which means the drx-Retransmission timer will not be started later (with no change of drx-HARQ-RTT-Timer-NTN expiry).
Observation 2: HARQ Mode-B corresponds to the “Retransmission-less CG” raised by companies. However, the intention of Rel-17 NR NTN was not to support a “Retransmission-less” mechanism: the gNB is still allowed to schedule retransmission on the HARQ process configured with HARQ Mode-B (in case UE is in DRX Active time due to other timers). No real “Retransmission-less” scheduling mechanism was ever supported.
Observation 3: An LCP restriction, i.e. allowedHARQ-mode, was also introduced in Rel-17 NR NTN, i.e. for a given UL grant on a HARQ process, if the allowed HARQ mode configured to an LCH is the same as the HARQ mode configured via uplinkHAQR-Mode for this HAQR process, the data can be multiplexed into this UL grant.
Observation 4: The feature of HARQ mode feature can only be supported/configured in NTN due to the capbility limit. So this feature defined in the existing Spec for NR NTN is not directly reusable to XR.
Proposal 1: RAN2 adopts Option 2 for UL pose transmission, i.e., Adapt the NTN solution by disabling the HARQ RTT timer per HARQ processes for both CG and DG.
Proposal 2: For XR, it is up to network implementation to ensure the same HARQ mode for HARQ processes used by a CG configuration (no spec impact).  
Proposal 3: Similar to NTN, introduce a new 16-bit bitmap RRC parameter to configure the HARQ mode A/B of a HARQ process for TN.  HARQ mode A/B in TN is defined as follows:

· HARQ state A: UE starts the drx-HARQ-RTT-TimerUL as the legacy mechanism in TN; 

· HARQ mode B:  The drx-HARQ-RTT-TimerUL is not started.

Proposal 4: For XR, the LCP restriction mechanism about HARQ mode A/B in NTN is reused.

Proposal 5: No need to introduce additional LCP restriction parameters, i.e., reuse the parameter allowedHARQ-mode for TN.
Proposal 6: A new UE capability for supporting HARQ mode B and related LCP restriction is introduced for TN. 
Proposal 7: If proposals 1~6 are agreed, RAN2 adopts the TP provided in Annex.
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Annex A – Text proposal on Retransmission-less CG for Rel-18 XR
38.331 v17.4.0
***************************************************************CHANGE STARTS************************************************************
6.3.2
Radio resource control information elements

–
PUSCH-ServingCellConfig
The IE PUSCH-ServingCellConfig is used to configure UE specific PUSCH parameters that are common across the UE's BWPs of one serving cell.

PUSCH-ServingCellConfig information element

-- ASN1START

-- TAG-PUSCH-SERVINGCELLCONFIG-START

PUSCH-ServingCellConfig ::=             SEQUENCE {

    codeBlockGroupTransmission              SetupRelease { PUSCH-CodeBlockGroupTransmission }       OPTIONAL,   -- Need M

    rateMatching                            ENUMERATED {limitedBufferRM}                            OPTIONAL,   -- Need S

    xOverhead                               ENUMERATED {xoh6, xoh12, xoh18}                         OPTIONAL,   -- Need S

    ...,

    [[

    maxMIMO-Layers                          INTEGER (1..4)                                          OPTIONAL,   -- Need M

    processingType2Enabled                  BOOLEAN                                                 OPTIONAL    -- Need M

    ]],

    [[

    maxMIMO-LayersDCI-0-2-r16               SetupRelease { MaxMIMO-LayersDCI-0-2-r16}               OPTIONAL    -- Need M

    ]],

    [[

    nrofHARQ-ProcessesForPUSCH-r17          ENUMERATED {n32}                                   OPTIONAL,   -- Need R

    uplinkHARQ-mode-r17                     SetupRelease { UplinkHARQ-mode-r17}                     OPTIONAL    -- Need M

    ]],
[[

    uplinkHARQ-modeForTN-r18                     SetupRelease { UplinkHARQ-modeForTN-r18}                     OPTIONAL    -- Need M

    ]]

}

PUSCH-CodeBlockGroupTransmission ::=    SEQUENCE {

    maxCodeBlockGroupsPerTransportBlock     ENUMERATED {n2, n4, n6, n8},

    ...

}

MaxMIMO-LayersDCI-0-2-r16 ::=           INTEGER (1..4)

UplinkHARQ-mode-r17 ::=                 BIT STRING (SIZE (32))

UplinkHARQ-modeForTN-r18 ::=            BIT STRING (SIZE (16))

-- TAG-PUSCH-SERVINGCELLCONFIG-STOP

-- ASN1STOP

	PUSCH-CodeBlockGroupTransmission field descriptions

	maxCodeBlockGroupsPerTransportBlock
Maximum number of code-block-groups (CBGs) per TB (see TS 38.213 [13], clause 9.1).


	PUSCH-ServingCellConfig field descriptions

	codeBlockGroupTransmission
Enables and configures code-block-group (CBG) based transmission (see TS 38.214 [19], clause 5.1.5).

The network does not configure this field if the SCS is 480 or 960 kHz.

	maxMIMO-Layers

Indicates the maximum MIMO layer to be used for PUSCH in all BWPs of the corresponding UL of this serving cell (see TS 38.212 [17], clause 5.4.2.1). If present, the network sets maxRank to the same value. The field maxMIMO-Layers refers to DCI format 0_1.

	nrofHARQ-ProcessesForPUSCH
The number of HARQ processes to be used on the PUSCH of a serving cell. Value n32 corresponds to 32 HARQ processes. If the field is absent, the UE uses 16 HARQ processes (see TS 38.214 [19], clause 6.1).

	processingType2Enabled

Enables configuration of advanced processing time capability 2 for PUSCH (see 38.214 [19], clause 6.4).

	rateMatching
Enables LBRM (Limited buffer rate-matching). When the field is absent the UE applies FBRM (Full buffer rate-matchingLBRM) (see TS 38.212 [17], clause 5.4.2).

	xOverhead
If the field is absent, the UE applies the value 'xoh0' (see TS 38.214 [19], clause 5.1.3.2).

	maxMIMO-LayersDCI-0-2

Indicates the maximum MIMO layer to be used for PUSCH for DCI format 0_2 in all BWPs of the corresponding UL of this serving cell (see TS 38.212 [17], clause 5.4.2.1). If present, the network sets maxRankDCI-0-2 to the same value.

	uplinkHARQ-mode

Used to set the HARQ mode per HARQ process ID, see TS 38.321 [3]. The first/leftmost bit corresponds to HARQ process ID 0, the next bit to HARQ process ID 1 and so on. Bits corresponding to HARQ process IDs that are not configured shall be ignored. A bit set to one identifies a HARQ process with HARQmodeA and a bit set to zero identifies a HARQ process with HARQ modeB. This field applies for SRBs and DRBs.

	UplinkHARQ-modeForTN

Used to set the HARQ mode per HARQ process ID used in terrestrial network, see TS 38.321 [3]. The first/leftmost bit corresponds to HARQ process ID 0, the next bit to HARQ process ID 1 and so on. Bits corresponding to HARQ process IDs that are not configured shall be ignored. A bit set to one identifies a HARQ process with HARQmodeA and a bit set to zero identifies a HARQ process with HARQ modeB. This field applies for DRBs.


***************************************************************Next CHANGE ***************************************************************
6.3.3
UE capability information elements

–
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-Parameters-v1700 ::= SEQUENCE {

    mac-ParametersFR2-2-r17         MAC-ParametersFR2-2-r17     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
    ]],

    [[

    spCell-BFR-CBRA-r16                      ENUMERATED {supported}     OPTIONAL
    ]],

    [[

    srs-ResourceId-Ext-r16                   ENUMERATED {supported}     OPTIONAL
    ]],

    [[

    enhancedUuDRX-forSidelink-r17            ENUMERATED {supported}     OPTIONAL,

    --27-10: Support of UL MAC CE based MG activation request for PRS measurements

    mg-ActivationRequestPRS-Meas-r17         ENUMERATED {supported}     OPTIONAL,

    --27-11: Support of DL MAC CE based MG activation request for PRS measurements

    mg-ActivationCommPRS-Meas-r17            ENUMERATED {supported}     OPTIONAL,

    intraCG-Prioritization-r17               ENUMERATED {supported}     OPTIONAL,

    jointPrioritizationCG-Retx-Timer-r17     ENUMERATED {supported}     OPTIONAL,

    survivalTime-r17                         ENUMERATED {supported}     OPTIONAL,

    lcg-ExtensionIAB-r17                     ENUMERATED {supported}     OPTIONAL,

    harq-FeedbackDisabled-r17                ENUMERATED {supported}     OPTIONAL,

    uplink-Harq-ModeB-r17                    ENUMERATED {supported}     OPTIONAL,

    sr-TriggeredBy-TA-Report-r17             ENUMERATED {supported}     OPTIONAL,

    extendedDRX-CycleInactive-r17            ENUMERATED {supported}     OPTIONAL,

    simultaneousSR-PUSCH-DiffPUCCH-groups-r17 ENUMERATED {supported}    OPTIONAL,

    lastTransmissionUL-r17                   ENUMERATED {supported}     OPTIONAL
    ]],
    [[

    uplink-Harq-ModeBForTN-r17                    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-ParametersFR2-2-r17 ::=  SEQUENCE {

    directMCG-SCellActivation-r17           ENUMERATED {supported}      OPTIONAL,

    directMCG-SCellActivationResume-r17     ENUMERATED {supported}      OPTIONAL,

    directSCG-SCellActivation-r17           ENUMERATED {supported}      OPTIONAL,

    directSCG-SCellActivationResume-r17     ENUMERATED {supported}      OPTIONAL,

    drx-Adaptation-r17       SEQUENCE {

        non-SharedSpectrumChAccess-r17      MinTimeGapFR2-2-r17         OPTIONAL,

        sharedSpectrumChAccess-r17          MinTimeGapFR2-2-r17         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
    ]],

    [[

    enhancedSkipUplinkTxDynamic-r16         ENUMERATED {supported}     OPTIONAL,

    enhancedSkipUplinkTxConfigured-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
}
MinTimeGapFR2-2-r17 ::= SEQUENCE {

    scs-120kHz-r17                        ENUMERATED {sl2, sl24}       OPTIONAL,

    scs-480kHz-r17                        ENUMERATED {sl8, sl96}       OPTIONAL,

    scs-960kHz-r17                        ENUMERATED {sl16, sl192}     OPTIONAL
}

-- TAG-MAC-PARAMETERS-STOP

-- ASN1STOP

***************************************************************CHANGE END ***************************************************************

38.321 v17.4.0
***************************************CHANGE STARTS**********************************
5.7
Discontinuous Reception (DRX)

The MAC entity may be configured by RRC with a DRX functionality that controls the UE's PDCCH monitoring activity for the MAC entity's C-RNTI, CI-RNTI, CS-RNTI, INT-RNTI, SFI-RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, TPC-SRS-RNTI, AI-RNTI, SL-RNTI, SLCS-RNTI and SL Semi-Persistent Scheduling V-RNTI. When using DRX operation, the MAC entity shall also monitor PDCCH according to requirements found in other clauses of this specification. When in RRC_CONNECTED, if DRX is configured, for all the activated Serving Cells, the MAC entity may monitor the PDCCH discontinuously using the DRX operation specified in this clause; otherwise the MAC entity shall monitor the PDCCH as specified in TS 38.213 [6].

NOTE 1:
Void

RRC controls DRX operation by configuring the following parameters:

-
drx-onDurationTimer: the duration at the beginning of a DRX cycle;

-
drx-SlotOffset: the delay before starting the drx-onDurationTimer;

-
drx-InactivityTimer: the duration after the PDCCH occasion in which a PDCCH indicates a new UL, DL or SL transmission for the MAC entity;

-
drx-RetransmissionTimerDL (per DL HARQ process except for the broadcast process): the maximum duration until a DL retransmission is received;

-
drx-RetransmissionTimerUL (per UL HARQ process): the maximum duration until a grant for UL retransmission is received;

-
drx-LongCycleStartOffset: the Long DRX cycle and drx-StartOffset which defines the subframe where the Long and Short DRX cycle starts;

-
drx-ShortCycle (optional): the Short DRX cycle;

-
drx-ShortCycleTimer (optional): the duration the UE shall follow the Short DRX cycle;

-
drx-HARQ-RTT-TimerDL (per DL HARQ process except for the broadcast process): the minimum duration before a DL assignment for HARQ retransmission is expected by the MAC entity;

-
drx-HARQ-RTT-TimerUL (per UL HARQ process): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity;

-
drx-RetransmissionTimerSL (per SL HARQ process): the maximum duration until a grant for SL retransmission is received;

-
drx-HARQ-RTT-TimerSL (per SL HARQ process): the minimum duration before an SL retransmission grant is expected by the MAC entity;

-
drx-LastTransmissionUL (optional): the configuration to start drx-HARQ-RTT-TimerUL after the last transmission within a bundle;

-
ps-Wakeup (optional): the configuration to start associated drx-onDurationTimer in case DCP is monitored but not detected;

-
ps-TransmitOtherPeriodicCSI (optional): the configuration to report periodic CSI that is not L1-RSRP on PUCCH during the time duration indicated by drx-onDurationTimer in case DCP is configured but associated drx-onDurationTimer is not started;
-
ps-TransmitPeriodicL1-RSRP (optional): the configuration to transmit periodic CSI that is L1-RSRP on PUCCH during the time duration indicated by drx-onDurationTimer in case DCP is configured but associated drx-onDurationTimer is not started;

-
downlinkHARQ-FeedbackDisabled (optional): the configuration to disable HARQ feedback per DL HARQ process;
-
uplinkHARQ-Mode (optional): the configuration to set HARQmodeA or HARQmodeB per UL HARQ process;
-
uplinkHARQ-ModeForTN (optional): the configuration to set HARQmodeA or HARQmodeB per UL HARQ process used in terrestrial network.
Serving Cells of a MAC entity may be configured by RRC in two DRX groups with separate DRX parameters. When RRC does not configure a secondary DRX group, there is only one DRX group and all Serving Cells belong to that one DRX group. When two DRX groups are configured, each Serving Cell is uniquely assigned to either of the two groups. The DRX parameters that are separately configured for each DRX group are: drx-onDurationTimer, drx-InactivityTimer. The DRX parameters that are common to the DRX groups are: drx-SlotOffset, drx-RetransmissionTimerDL, drx-RetransmissionTimerUL, drx-LongCycleStartOffset, drx-ShortCycle (optional), drx-ShortCycleTimer (optional), drx-HARQ-RTT-TimerDL, and drx-HARQ-RTT-TimerUL.

When DRX is configured, the Active Time for Serving Cells in a DRX group includes the time while:

-
drx-onDurationTimer or drx-InactivityTimer configured for the DRX group is running; or

-
drx-RetransmissionTimerDL, drx-RetransmissionTimerUL or drx-RetransmissionTimerSL is running on any Serving Cell in the DRX group; or

-
ra-ContentionResolutionTimer (as described in clause 5.1.5) or msgB-ResponseWindow (as described in clause 5.1.4a) is running; or

-
a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4 or 5.22.1.5). If this Serving Cell is part of a non-terrestrial network, the Active Time is started after the Scheduling Request transmission that is performed when the SR_COUNTER is 0 for all the SR configurations with pending SR(s) plus the UE-gNB RTT; or

-
a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clauses 5.1.4 and 5.1.4a).

The following MAC timers are used for DRX operation in a non-terrestrial network:

-
HARQ-RTT-TimerDL-NTN (per DL HARQ process configured with HARQ feedback enabled): the minimum duration before a DL assignment for HARQ retransmission is expected by the MAC entity;

-
HARQ-RTT-TimerUL-NTN (per UL HARQ process configured with HARQModeA): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity.

When DRX is not configured and multicast DRX is configured for a G-RNTI or G-CS-RNTI, the MAC entity shall:

1>
monitor the PDCCH as specified in TS 38.213 [6];

1>
if a MAC PDU is received in a configured downlink assignment for unicast; or

1>
if the PDCCH indicates a DL unicast transmission:

2>
stop the drx-RetransmissionTimerDL-PTM for the corresponding HARQ process.

When DRX is configured, the MAC entity shall:

1>
if a MAC PDU is received in a configured downlink assignment for unicast:
2>
if this Serving Cell is configured with downlinkHARQ-FeedbackDisabled:

3>
if the corresponding HARQ process is configured with HARQ feedback enabled:

4>
set HARQ-RTT-TimerDL-NTN for the corresponding HARQ process equal to drx-HARQ-RTT-TimerDL plus the latest available UE-gNB RTT value;

4>
start the HARQ-RTT-TimerDL-NTN for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback.

2>
else:
3>
start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback.

NOTE 1a:
Void.

NOTE 1b:
Void.
2>
stop the drx-RetransmissionTimerDL for the corresponding HARQ process;

2>
stop the drx-RetransmissionTimerDL-PTM for the corresponding HARQ process.

1>
if a MAC PDU is transmitted in a configured uplink grant and LBT failure indication is not received from lower layers:

2>
if this Serving Cell is configured with uplinkHARQ-Mode:

3>
if the corresponding HARQ process is configured as HARQModeA:

4>
set HARQ-RTT-TimerUL-NTN for the corresponding HARQ process equal to drx-HARQ-RTT-TimerUL plus the latest available UE-gNB RTT value;

4>
if drx-LastTransmissionUL is configured:

5>
start the HARQ-RTT-TimerUL-NTN for the corresponding HARQ process in the first symbol after the end of the last transmission (within a bundle) of the corresponding PUSCH transmission.

4>
else:

5>
start the HARQ-RTT-TimerUL-NTN for the corresponding HARQ process in the first symbol after the end of the first transmission (within a bundle) of the corresponding PUSCH transmission.

2>
else if this Serving Cell is not configured with uplinkHARQ-ModeForTN or this Serving Cell is configured with uplinkHARQ-ModeForTN and the corresponding HARQ process is configured as HARQModeA:

3>
if drx-LastTransmissionUL is configured:

4>
start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the last transmission (within a bundle) of the corresponding PUSCH transmission.

3>
else:

4>
start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the first transmission (within a bundle) of the corresponding PUSCH transmission.

2>
stop the drx-RetransmissionTimerUL for the corresponding HARQ process at the first transmission (within a bundle) of the corresponding PUSCH transmission.

1>
if a MAC PDU is transmitted in a configured sidelink grant:

2>
if the PUCCH resource is configured:

3>
start the drx-HARQ-RTT-TimerSL for the corresponding HARQ process in the first symbol after the end of the corresponding PUCCH transmission carrying the SL HARQ feedback; or

3>
start the drx-HARQ-RTT-TimerSL for the corresponding HARQ process in the first symbol after the end of the corresponding PUCCH resource for the SL HARQ feedback when the PUCCH is not transmitted;

3>
stop the drx-RetransmissionTimerSL for the corresponding HARQ process.

2>
else:

3>
start the drx-HARQ-RTT-TimerSL for the corresponding HARQ process at the first symbol after the end of the corresponding PSSCH transmission;

3>
stop the drx-RetransmissionTimerSL for the corresponding HARQ process.

1>
if a drx-HARQ-RTT-TimerDL expires:

2>
if the data of the corresponding HARQ process was not successfully decoded:

3>
start the drx-RetransmissionTimerDL for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerDL.

1>
if a HARQ-RTT-TimerDL-NTN expires:

2>
if the data of the corresponding HARQ process was not successfully decoded:

3>
start the drx-RetransmissionTimerDL for the corresponding HARQ process in the first symbol after the expiry of HARQ-RTT-TimerDL-NTN.

1>
if a drx-HARQ-RTT-TimerUL expires:

2>
start the drx-RetransmissionTimerUL for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerUL.

1>
if a HARQ-RTT-TimerUL-NTN expires:

2>
start the drx-RetransmissionTimerUL for the corresponding HARQ process in the first symbol after the expiry of HARQ-RTT-TimerUL-NTN.

1>
if a drx-HARQ-RTT-TimerSL expires:

2>
if a HARQ NACK feedback for the corresponding HARQ process is transmitted on PUCCH; or

2>
if a HARQ NACK feedback for the corresponding HARQ process is generated but not transmitted on PUCCH; or

2>
if the PUCCH resource is not configured for the SL grant:

3>
start the drx-RetransmissionTimerSL for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerSL.

NOTE 1c:
The UE handles the drx-RetransmissionTimerSL operation when sl-PUCCH-Config is configured by RRC but PUCCH resource is not scheduled same as when sl-PUCCH-Config is not configured.
1>
if a DRX Command MAC CE indicated by PDCCH addressed to C-RNTI or CS-RNTI, or by a configured downlink assignment for unicast transmission or a Long DRX Command MAC CE is received:

2>
stop drx-onDurationTimer for each DRX group;

2>
stop drx-InactivityTimer for each DRX group.

1>
if drx-InactivityTimer for a DRX group expires:

2>
if the Short DRX cycle is configured:

3>
start or restart drx-ShortCycleTimer for this DRX group in the first symbol after the expiry of drx-InactivityTimer;

3>
use the Short DRX cycle for this DRX group.

2>
else:

3>
use the Long DRX cycle for this DRX group.

1>
if a DRX Command MAC CE indicated by PDCCH addressed to C-RNTI or CS-RNTI, or by a configured downlink assignment for unicast transmission is received:

2>
if the Short DRX cycle is configured:

3>
start or restart drx-ShortCycleTimer for each DRX group in the first symbol after the end of DRX Command MAC CE reception;

3>
use the Short DRX cycle for each DRX group.

2>
else:

3>
use the Long DRX cycle for each DRX group.

1>
if drx-ShortCycleTimer for a DRX group expires:

2>
use the Long DRX cycle for this DRX group.

1>
if a Long DRX Command MAC CE is received:

2>
stop drx-ShortCycleTimer for each DRX group;

2>
use the Long DRX cycle for each DRX group.

1>
if the Short DRX cycle is used for a DRX group, and [(SFN × 10) + subframe number] modulo (drx-ShortCycle) = (drx-StartOffset) modulo (drx-ShortCycle):

2>
start drx-onDurationTimer for this DRX group after drx-SlotOffset from the beginning of the subframe.
1>
if the Long DRX cycle is used for a DRX group, and [(SFN × 10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset:

2>
if DCP monitoring is configured for the active DL BWP as specified in TS 38.213 [6], clause 10.3:

3>
if DCP indication associated with the current DRX cycle received from lower layer indicated to start drx-onDurationTimer, as specified in TS 38.213 [6]; or

3>
if all DCP occasion(s) in time domain, as specified in TS 38.213 [6], associated with the current DRX cycle occurred in Active Time considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to start of the last DCP occasion, or during a measurement gap, or when the MAC entity monitors for a PDCCH transmission on the search space indicated by recoverySearchSpaceId of the SpCell identified by the C-RNTI while the ra-ResponseWindow is running (as specified in clause 5.1.4); or

3>
if ps-Wakeup is configured with value true and DCP indication associated with the current DRX cycle has not been received from lower layers:

4>
start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.

2>
else:
3>
start drx-onDurationTimer for this DRX group after drx-SlotOffset from the beginning of the subframe.

NOTE 2:
In case of unaligned SFN across carriers in a cell group, the SFN of the SpCell is used to calculate the DRX duration.

1>
if a DRX group is in Active Time:

2>
monitor the PDCCH on the Serving Cells in this DRX group as specified in TS 38.213 [6];

2>
if the PDCCH indicates a DL transmission; or
2>
if the PDCCH indicates a one-shot HARQ feedback as specified in clause 9.1.4 of TS 38.213 [6]; or

2>
if the PDCCH indicates a retransmission of HARQ feedback as specified in clause 9.1.5 of TS 38.213 [6]:
3>
if this Serving Cell is configured with downlinkHARQ-FeedbackDisabled:

4>
if the corresponding HARQ process is configured with HARQ feedback enabled:

5>
set HARQ-RTT-TimerDL-NTN for the corresponding HARQ process equal to drx-HARQ-RTT-TimerDL plus the latest available UE-gNB RTT value;

5>
start the HARQ-RTT-TimerDL-NTN for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback.

3>
else:

4>
start or restart the drx-HARQ-RTT-TimerDL for the corresponding HARQ process(es) whose HARQ feedback is reported in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback.

NOTE 3:
When HARQ feedback is postponed by PDSCH-to-HARQ_feedback timing indicating an inapplicable k1 value, as specified in TS 38.213 [6], the corresponding transmission opportunity to send the DL HARQ feedback is indicated in a later PDCCH requesting the HARQ-ACK feedback.

3>
stop the drx-RetransmissionTimerDL for the corresponding HARQ process(es) whose HARQ feedback is reported;

3>
stop the drx-RetransmissionTimerDL-PTM for the corresponding HARQ process;
3>
if the PDSCH-to-HARQ_feedback timing indicate an inapplicable k1 value as specified in TS 38.213 [6]:

4>
start the drx-RetransmissionTimerDL in the first symbol after the (end of the last) PDSCH transmission (within a bundle) for the corresponding HARQ process.

2>
if the PDCCH indicates a UL transmission:

3>
if this Serving Cell is configured with uplinkHARQ-Mode:

4>
if the corresponding HARQ process is configured as HARQModeA:

5>
set HARQ-RTT-TimerUL-NTN for the corresponding HARQ process equal to drx-HARQ-RTT-TimerUL plus the latest available UE-gNB RTT value;

5>
if drx-LastTransmissionUL is configured:
6>
start the HARQ-RTT-TimerUL-NTN for the corresponding HARQ process in the first symbol after the end of the last transmission (within a bundle) of the corresponding PUSCH transmission.

5>
else:
6>
start the HARQ-RTT-TimerUL-NTN for the corresponding HARQ process in the first symbol after the end of the first transmission (within a bundle) of the corresponding PUSCH transmission.

3>
else:
4>
if drx-LastTransmissionUL is configured:

5>
start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the last transmission (within a bundle) of the corresponding PUSCH transmission.
4>
else:

5>
start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the first transmission (within a bundle) of the corresponding PUSCH transmission.

3>
stop the drx-RetransmissionTimerUL for the corresponding HARQ process.

2>
if the PDCCH indicates an SL transmission:

3>
if the PUCCH resource is configured:
4>
start the drx-HARQ-RTT-TimerSL for the corresponding HARQ process in the first symbol after the end of the corresponding PUCCH transmission carrying the SL HARQ feedback; or

4>
start the drx-HARQ-RTT-TimerSL for the corresponding HARQ process in the first symbol after the end of the corresponding PUCCH resource for the SL HARQ feedback when the PUCCH is not transmitted;

4>
stop the drx-RetransmissionTimerSL for the corresponding HARQ process.

3>
else:

4>
start the drx-HARQ-RTT-TimerSL for the corresponding HARQ process at the first symbol after end of PDCCH occasion;

4>
stop the drx-RetransmissionTimerSL for the corresponding HARQ process.

2>
if the PDCCH indicates a new transmission (DL, UL or SL) on a Serving Cell in this DRX group:

3>
start or restart drx-InactivityTimer for this DRX group in the first symbol after the end of the PDCCH reception.

NOTE 3a:
A PDCCH indicating activation of SPS, configured grant type 2, or configured sidelink grant of configured grant Type 2 is considered to indicate a new transmission.

NOTE 3b:
If the PDCCH reception includes two PDCCH candidates from corresponding search spaces, as described in clause 10.1 in 38.213, start or restart drx-InactivityTimer for this DRX group in the first symbol after the end of the PDCCH candidate that ends later in time.

2>
if a HARQ process receives downlink feedback information and acknowledgement is indicated:

3>
stop the drx-RetransmissionTimerUL for the corresponding HARQ process.

1>
if DCP monitoring is configured for the active DL BWP as specified in TS 38.213 [6], clause 10.3; and

1>
if the current symbol n occurs within drx-onDurationTimer duration; and

1>
if drx-onDurationTimer associated with the current DRX cycle is not started as specified in this clause:

2>
if the MAC entity would not be in Active Time considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause; and

2>
if allowCSI-SRS-Tx-MulticastDRX-Active is not configured, or if cfr-ConfigMulticast is not configured for any of the active BWP(s) of the Serving Cell(s), or if all multicast DRXes would not be in Active Time considering multicast assignments/DRX Command MAC CE for MBS multicast received until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in Clause 5.7b and all multicast sessions are configured with multicast DRX:

3>
not transmit periodic SRS and semi-persistent SRS defined in TS 38.214 [7];

3>
not report semi-persistent CSI configured on PUSCH;

3>
if ps-TransmitPeriodicL1-RSRP is not configured with value true:

4>
not report periodic CSI that is L1-RSRP on PUCCH.

3>
if ps-TransmitOtherPeriodicCSI is not configured with value true:

4>
not report periodic CSI that is not L1-RSRP on PUCCH.

1>
else:

2>
in current symbol n, if a DRX group would not be in Active Time considering grants/assignments scheduled on Serving Cell(s) in this DRX group and DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause; and

2>
if allowCSI-SRS-Tx-MulticastDRX-Active is not configured, or if cfr-ConfigMulticast is not configured for any of the active BWP(s) of the Serving Cell(s), or, in current symbol n, if all multicast DRXes corresponding to the DRX group would not be in Active Time considering multicast assignments/DRX Command MAC CE for MBS multicast received until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in Clause 5.7b and all multicast sessions corresponding to the DRX group are configured with multicast DRX:

3>
not transmit periodic SRS and semi-persistent SRS defined in TS 38.214 [7] in this DRX group;

3>
not report CSI on PUCCH and semi-persistent CSI configured on PUSCH in this DRX group.

2>
if CSI masking (csi-Mask) is setup by upper layers:

3>
in current symbol n, if drx-onDurationTimer of a DRX group would not be running considering grants/assignments scheduled on Serving Cell(s) in this DRX group and DRX Command MAC CE/Long DRX Command MAC CE received until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause; and

3>
if allowCSI-SRS-Tx-MulticastDRX-Active is not configured, or if cfr-ConfigMulticast is not configured for any of the active BWP(s) of the Serving Cell(s), or, in current symbol n, if drx-onDurationTimerPTM(s) of all multicast DRXes corresponding to the DRX group would not be running considering DRX Command MAC CE for MBS multicast received until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in Clause 5.7b and all multicast sessions corresponding to the DRX group are configured with multicast DRX:
4>
not report CSI on PUCCH in this DRX group.
NOTE 4:
If a UE multiplexes a CSI configured on PUCCH with other overlapping UCI(s) according to the procedure specified in TS 38.213 [6] clause 9.2.5 and this CSI multiplexed with other UCI(s) would be reported on a PUCCH resource either outside DRX Active Time of the DRX group in which this PUCCH is configured or outside the on-duration period of the DRX group in which this PUCCH is configured if CSI masking is setup by upper layers, it is up to UE implementation whether to report this CSI multiplexed with other UCI(s).

Regardless of whether the MAC entity is monitoring PDCCH or not on the Serving Cells in a DRX group, the MAC entity transmits HARQ feedback, aperiodic CSI on PUSCH, and aperiodic SRS defined in TS 38.214 [7] on the Serving Cells in the DRX group when such is expected.
The MAC entity needs not to monitor the PDCCH if it is not a complete PDCCH occasion (e.g. the Active Time starts or ends in the middle of a PDCCH occasion).
***************************************CHANGE END**************************************
38.306 v17.4.0
***************************************CHANGE STARTS**********************************
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, directMCG-SCellActivation-r17

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 (Incl FR2-2 DIFF)

	directMCG-SCellActivationResume-r16, directMCG-SCellActivationResume-r17

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 (Incl FR2-2 DIFF)

	directSCG-SCellActivation-r16, directSCG-SCellActivation-r17

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 (Incl FR2-2 DIFF)

	directSCG-SCellActivationResume-r16, directSCG-SCellActivationResume-r17

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 or NGEN-DC, and support 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 (Incl FR2-2 DIFF)

	drx-Adaptation-r16, drx-Adaptation-r17

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

(Incl FR2-2 DIFF)

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

	enhancedSkipUplinkTxDynamic-r16
Indicates whether the UE supports skipping UL transmission for an uplink grant addressed to a C-RNTI only if no data is available for transmission and no UCI is multiplexed on the corresponding PUSCH of the uplink grant as specified in TS 38.321 [8].
	UE
	No
	Yes
	No

	enhancedUuDRX-forSidelink-r17

Indicates whether UE supports sidelink related Uu-DRX mechanisms for PDCCH monitoring. This field is only applicable if the UE supports sl-TransmissionMode1-r16.
	UE
	No
	No
	No

	extendedDRX-CycleInactive-r17

Indicates whether UE supports the extended DRX in RRC_INACTIVE with values of 256, 512 and 1024 radio frames as specified in TS 38.331 [9]. The UE may indicate support for extended DRX in RRC_INACTIVE only if it supports extended DRX in RRC_IDLE.
	UE
	No
	No
	No

	harq-FeedbackDisabled-r17

Indicates whether the UE supports disabled HARQ feedback for downlink transmission. A UE supporting this feature shall also indicate the support of nonTerrestrialNetwork-r17.
	UE
	No
	No
	No

	intraCG-Prioritization-r17
Indicates whether the UE supports the HARQ process ID selection based on LCH priority as specified in TS 38.321 [8]. A UE supporting this feature shall also support jointPrioritizationCG-Retx-Timer-r17.
	UE
	No
	No
	No

	jointPrioritizationCG-Retx-Timer-r17

Indicates whether the UE supports simultaneous configuration of LCH based prioritization and cg-RetransmissionTimer-r16 as specified in TS 38.321 [8]. A UE supporting this feature shall also support lch-priorityBasedPrioritization-r16 and configuredGrantWithReTx-r16.
	UE
	No
	No
	No

	lastTransmissionUL-r17

Indicates whether the UE supports starting the drx-HARQ-RTT-TimerUL after the end of the last transmission within a bundle as specified in TS 38.321 [8].
	UE
	No
	No
	No

	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 using RRC parameters allowedSCS-List, maxPUSCH-Duration, and configuredGrantType1Allowed as specified in TS 38.321 [8].
	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

	mg-ActivationCommPRS-Meas-r17

Indicates whether UE supports preconfiguration of MGs in RRC signalling for PRS measurements and the use of DL MAC CE from the gNB, as specified in TS 38.321 [8], to activate/deactivate the preconfigured MG for PRS measurements.
	UE
	No
	No
	No

	mg-ActivationRequestPRS-Meas-r17

Indicates whether UE supports preconfiguration of MGs in RRC signalling for PRS measurements and supports the use of UL MAC CE, as specified in TS38.321 [8], to request the activation/deactivation of the preconfigured MG for PRS measurements. The UE can include this field only if the UE supports mg-ActivationCommPRS-Meas-r17.
	UE
	No
	No
	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

	simultaneousSR-PUSCH-DiffPUCCH-groups-r17

Indicates whether the UE supports simultaneous transmission of SR and PUSCH in different PUCCH groups as specified in TS 38.321 [8].
	UE
	No
	No
	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

	spCell-BFR-CBRA-r16

Indicates whether the UE supports sending BFR MAC CE for SpCell BFR as specified in TS 38.321 [8].
	UE
	No
	No
	No

	srs-ResourceId-Ext-r16

Indicates whether the UE supports the extended 6-bit (Positioning) SRS resource ID in SP Positioning SRS Activation/Deactivation MAC CE, as specified in TS 38.321 [8].
	UE
	No
	No
	No

	sr-TriggeredBy-TA-Report-r17

Indicates whether the UE supports triggering of SR when a TA report is triggered and there are no available UL-SCH resources. A UE supporting this feature shall also indicate the support of nonTerrestrialNetwork-r17.
	UE
	No
	No
	No

	survivalTime-r17
Indicates whether the UE supports services with survival time requirement using configured grant resource and PDCP duplication, as specified in TS 38.321 [8]. A UE supporting this feature shall support pdcp-DuplicationMCG-orSCG-DRB or pdcp-DuplicationSplitDRB. A UE supporting this feature shall also support configuredUL-GrantType1-v1650 or configuredUL-GrantType2-v1650.
	UE
	No
	No
	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.

This field applies to all serving cells with which the UE is configured with shared spectrum channel access.
	UE
	No
	No
	No

	uplink-Harq-ModeB-r17

Indicates whether the UE supports HARQ Mode B and the corresponding LCP restrictions for uplink transmission. A UE supporting this feature shall also indicate the support of nonTerrestrialNetwork-r17.
	UE
	No
	No
	No

	uplink-Harq-ModeBForTN-r18
Indicates whether the UE supports HARQ Mode B and the corresponding LCP restrictions for uplink transmission in terrestrial network. 
	
	
	
	


***************************************CHANGE END**************************************
6.3.3
UE capabi

