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In this contribution, we show our view on MAC aspects other than RACH and TA report aspects.
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Issue on a new LCP restriction
In RRC running CR, the allowedHARQ-DRX-LCP and uplinkHARQ-DRX-LCP-Mode-r17 are introduced and both parameters are optionally configured. The allowedHARQ-DRX-LCP is configured per logical channel and the uplinkHARQ-DRX-LCP-Mode-r17 is configured using bit string per MAC. 
One thing that needs to be discussed further is how to interpret when allowedHARQ-DRX-LCP is not configured to a logical channel. In our view, it is a straightforward to allow the transmission of the data by using any HARQ process regardless of stateA or stateB if the logical channel is not configured with allowedHARQ-DRX-LCP.
Proposal 1. If allowedHARQ-DRX-LCP is not configured to a logical channel, the UE is allowed to transmit the data for the logical channel by using any HARQ process regardless of stateA or stateB.

The name of the RRC parameters allowedHARQ-DRX-LCP and uplinkHARQ-DRX-LCP-Mode-r17 are bad readability. Even though the DRX and LCP operation are impacted by these parameter, we can have a name more focused on HARQ itself while the impact to DRX and LCP can be specified in the relevant procedure text. We suggest to change allowedHARQ-DRX-LCP and uplinkHARQ-DRX-LCP-Mode-r17 to uplinkHARQ-RetxState and allowedHARQ-RetxState, respectively. 
Proposal 2. The name of uplinkHARQ-DRX-LCP-Mode-r17 and allowedHARQ-DRX-LCP should be changed to uplinkHARQ-RetxState and allowedHARQ-RetxState respectively.

For the proposal 1 and 2, we provide the text proposal in section 4. 

Handling drx-HARQ-RTT-TimerDL 
According to the MAC running CR, if the UE receives the MAC PDU from the NTN, the UE extends the drx-HARQ-RTT-TimerDL length by UE-gNB RTT even when the downlinkHARQ-FeedbackDisabled is not configured. 
	2>	if MAC PDU is received from a non-terrestrial network  
3> if the MAC entity is not configured with downlinkHARQ-FeedbackDisabled; or
3> if the MAC entity is configured with downlinkHARQ-FeedbackDisabled and DL HARQ feedback is enabled for the corresponding HARQ process:
4> increase drx-HARQ-RTT-TimerDL length by UE-gNB RTT.



In the MAC running CR, the MAC entity increases drx-HARQ-RTT-TimerDL length by UE-gNB RTT every time it receives a MAC PDU over NTN. However, drx-HARQ-RTT-TimerDL length should be increased only once for a HARQ process when the HARQ process is started to be used. Therefore, we have to specify in a way that the MAC entity increases the drx-HARQ-RTT-TimerDL only once.
In addition, if the PDCCH indicates a UL transmission, the MAC entity increases drx-HARQ-RTT-TimerUL by UE-gNB RTT every time similar to DL. We think that it would be better to specify drx-HARQ-RTT-TimerUL only once. 
Proposal 3. The drx-HARQ-RTT-TimerDL/UL length should be increased only once for a HARQ process when the HARQ process is started to be used.

In the MAC running CR, the MAC entity increases drx-HARQ-RTT-TimerDL length by UE-gNB RTT even if the MAC entity is not configured with downlinkHARQ-FeedbackDisabled. However, RAN2 do not have an agreement for extending the length of the drx-HARQ-RTT-TimerDL if the downlinkHARQ-FeedbackDisabled is not configured. 
In our view, if the MAC entity is not configured with downlinkHARQ-FeedbackDisabled, the intention is not to increase the drx-HARQ-RTT-TimerDL but to use the original length as it is. If the network intends to increase the drx-HARQ-RTT-TimerDL, there is already an option, i.e., to configure downlinkHARQ-FeedbackDisabled and set DL HARQ feedback for the corresponding HARQ process enabled. So, there is no reason to have duplicate option for this. 
Proposal 4. If the MAC entity is not configured with downlinkHARQ-FeedbackDisabled, the MAC entity does not increase the drx-HARQ-RTT-TimerDL for all HARQ processes, but to use the original length of the drx-HARQ-RTT-TimerDL.

For the proposal 3 and 4, we provide text proposal in section 5.

Extension of sr-ProhibitTimer
In RAN2#113 e-meeting, it was agreed that the timer length of the sr-ProhibitTimer is extended in order to support the long propagation delay in NTN. However, how to extend the sr-ProhibitTimer remains FFS. 
As following a copy from TS38.331, the sr-ProhibitTimer can be optionally configured, and the value range is from 1ms and 128ms.
	SchedulingRequestToAddMod ::=       SEQUENCE {
    schedulingRequestId                 SchedulingRequestId,
    sr-ProhibitTimer                    ENUMERATED {ms1, ms2, ms4, ms8, ms16, ms32, ms64, ms128}          OPTIONAL, -- Need S
    sr-TransMax                         ENUMERATED { n4, n8, n16, n32, n64, spare3, spare2, spare1}
}



As shown above, there is no spare bit for extending the sr-ProhibitTimer. Thus, we can consider two options as follows. 
· Option 1. Increase sr-ProhibitTimer by UE-gNB RTT, i.e., sum on UE's TA and K_mac.
· When the UE transmits the SR, the UE increases the length of sr-ProhibitTimer before starting the sr-ProhibitTimer
· Option 2. Introduce a new parameter, e.g., sr-ProhibitTimerExt-r17.
· The value range of sr-ProhibitTimer is configured by RRC as in legacy.

According to current specification, it is not restricted that the network allows the UE to send multiple SR within an RTT. So, the value of sr-ProhibitTimer can be smaller than the RTT. Similarly, in NTN, there is not reason not to allow multiple SR within the increased RTT. Option 1 does not allow to send multiple SR within the RTT because the minimum prohibit time is larger than RTT. Therefore, we prefer Option 2.
If the Option 2 is agreeable, RAN2 should decide the value range of the new parameter. In our view, considering the propagation delay for GEO, i.e., 540ms, the proper value range can be [180, 270, 540, 1080, 2160, spare3, spare2, spare1]
Proposal 5. Introduce a new sr-ProhibitTimerExt-r17 IE and a value range is [180, 270, 540, 1080, 2160, spare3, spare2, spare1].

For the proposal 5, we provide text proposal in section 4.

Reception of blind retransmission using drx-RetransmissionTimer
In RAN2#115 e-meeting, how to receive the blind UL retransmission using drx-RetransmissionTimerUL was discussed and it was not concluded yet, i.e., for HARQ stateB FFS to run drx-RetransmissionTimerUL for blind UL retransmission. 
In order to allow the UE to monitor the PDCCH for the blind HARQ retransmission, two options can be considered. The first option is that the UE starts the drx-RetranmissionTimerUL and the second option is that the UE starts the drx-InactivityTimer. We think that both options can work. 
However, considering that the blind HARQ retransmission is a kind of the retransmission, it would be better to start drx-RetranmissionTimerUL to monitor the PDCCH for the blind HARQ retransmission. In addition, the network would properly configure the duration of the drx-RetranmissionTimerUL to receive the blind UL retransmission. Note that since the duration of drx-InactivityTimer is configured for a new transmission, the duration of drx-InactivityTimer is not properly configured for the blind UL retransmission. 
Thus, we propose that the drx-RetranmissionTimerUL for HARQ process with HARQ stateB is used for receiving the blind UL retransmission. 
Proposal 6. The drx-RetranmissionTimerUL for HARQ process with HARQ state B is used for receiving the blind UL retransmission.

In addition, how to receive the blind DL retransmission using drx-RetransmissionTimerDL for a HARQ process with HARQ feedback disabled is also not concluded yet. In our view, it would be better to align UL and DL to receive the blind UL/DL retransmission. Thus, we propose that the drx-RetranmissionTimerDL for a HARQ process with HARQ feedback disabled is used for receiving the blind DL retransmission. 
Proposal 7. The drx-RetranmissionTimerDL for a HARQ process with HARQ feedback disabled is used for receiving the blind DL retransmission.

For the proposal 6 and 7, we provide text proposal in section 5.

A new triggering condition for 2-step RACH
In POST 112#152 email discussion, the scheduling enhancement was discussed for BSR transmission via 2-step RACH and the following options were proposed.
· Option 1. BSR can be sent over 2-step RACH which is triggered by existing events in RRC_CONNECTED 
· Option 2. BSR can trigger 2-step RACH.

In Rel-16, when triggering BSR, the UE triggers an SR if the UL-SCH resource is not available. Then, if the SR resource is not available, the UE triggers the RA procedure. When performing the RA procedure, the UE selects the RA type, e.g., 2-step RACH or 4-step RACH, based on the RSRP threshold. In this case, if the 2-step RACH is triggered, the BSR is transmitted on the MsgA PUSCH. Therefore, Option 1 is already supported. 
Although it has not been presented how option 2 works in detail, it may be that the UE directly triggers 2-step RACH for BSR transmission, i.e., without triggering SR even with SR resource and without comparing the RSRP threshold.
If the UE is not configured with SR resource, the UE will naturally triggers RA procedure. Therefore, there is no point in that the BSR directly triggers RA procedure with configured SR resource. Then, the remaining aspect of option 2 would be whether 2-step RACH can be triggered without comparison of RSRP to a threshold.
In legacy, the reason of comparing RSRP for selection of either 2-step or 4-step RACH is to ensure successful transmission of MsgA PUSCH. As, in option 2, the UE would select 2-step RACH regardless of RSRP, there is a risk that the MsgA PUSCH is transmitted under bad radio condition and failed. The latency caused by failed transmission may not be negligible especially in NTN. Therefore 2-step RACH should be used when RSRP condition is satisfied for selection of 2-step RACH.
In the meanwhile, it could be argued that saving SR resource is another benefit. However, the network may instead provide more reliable/larger PUSCH resource for MsgB transmission, which shows there is certainly a trade-off. 
With the above reasons, we do not see any benefit of option2 in terms of latency and resource saving.
Proposal 8. As in the legacy, 2-step RACH is used based on the RSRP comparison. No further mechanism, i.e., use of 2-step RACH regardless of RSRP for BSR transmission, is needed. 

Conclusion
In this contribution, we show our view on other MAC aspects other than RACH and TA report aspects and the following observations and proposals are made. 
Proposal 1. If allowedHARQ-DRX-LCP is not configured to a logical channel, the UE is allowed to transmit the data for the logical channel by using any HARQ process regardless of stateA or stateB.
Proposal 2. The name of uplinkHARQ-DRX-LCP-Mode-r17 and allowedHARQ-DRX-LCP should be changed to uplinkHARQ-RetxState and allowedHARQ-RetxState respectively.
Proposal 3. The drx-HARQ-RTT-TimerDL length should be increased only once for a HARQ process when the HARQ process is started to be used.
Proposal 4. If the MAC entity is not configured with downlinkHARQ-FeedbackDisabled, the MAC entity does not increase the drx-HARQ-RTT-TimerDL for all HARQ processes, but to use the original length of the drx-HARQ-RTT-TimerDL.
Proposal 5. Introduce a new sr-ProhibitTimerExt-r17 IE and a value range is [180, 270, 540, 1080, 2160, spare3, spare2, spare1].
Proposal 6. The drx-RetranmissionTimerUL for HARQ process with HARQ state B is used for receiving the blind UL retransmission.
Proposal 7. The drx-RetranmissionTimerDL for a HARQ process with HARQ feedback disabled is used for receiving the blind DL retransmission.
Proposal 8. As in the legacy, 2-step RACH is used based on the RSRP comparison. No further mechanism, i.e., use of 2-step RACH regardless of RSRP for BSR transmission, is needed.
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Text proposal for RRC
LogicalChannelConfig
The IE LogicalChannelConfig is used to configure the logical channel parameters.
LogicalChannelConfig information element
-- ASN1START
-- TAG-LOGICALCHANNELCONFIG-START

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

        allowedHARQ-DRX-LCPallowedHARQ-RetxState-r17    ENUMERATED (modeA, modeB)                                        OPTIONAL  -- Need S
        -- Editor’s note: FFS on naming of the field and the modes/states
]]
    }            
    }                                                                                                       OPTIONAL,   -- Cond UL
    ...,
    [[
    channelAccessPriority-r16           INTEGER (1..4)                                                      OPTIONAL,   -- Need R
    bitRateMultiplier-r16               ENUMERATED {x40, x70, x100, x200}                                   OPTIONAL    -- Need R
    ]]
}

-- TAG-LOGICALCHANNELCONFIG-STOP
-- ASN1STOP


	LogicalChannelConfig field descriptions

	allowedCG-List
This restriction applies only when the UL grant is a configured grant. If present, UL MAC SDUs from this logical channel can only be mapped to the indicated configured grant configuration. If the size of the sequence is zero, then UL MAC SDUs from this logical channel cannot be mapped to any configured grant configurations. If the field is not present, UL MAC SDUs from this logical channel can be mapped to any configured grant configurations. If the field configuredGrantType1Allowed is present, only those configured grant type 1 configuration indicated in this sequence are allowed for use by this logical channel; otherwise, this sequence shall not include any configured grant type 1 configuration. Corresponds to "allowedCG-List" as specified in TS 38.321 [3].

	allowedHARQ-RetxState 
This restriction applies only when UL grant is a dynamic grant. If the field is present and the HARQ process ID for the dynamic grant indicates the modeA or modeB, UL MAC SDUs from this logical channel can only be mapped to the dynamic grant indicating the HARQ process ID with the same mode. If the field is not present, UL MAC SDUs from this logical channel can be mapped to any dynamic grants.

	allowedPHY-PriorityIndex
This restriction applies only when the UL grant is a dynamic grant. If the field is present and the dynamic grant has a PHY-priority index, UL MAC SDUs from this logical channel can only be mapped to the dynamic grants indicating PHY-priority index equal to the values configured by this field. If the field is present and the dynamic grant does not have a PHY-priority index, UL MAC SDUs from this logical channel can only be mapped to this dynamic grant if the value of the field is p0, see TS 38.213 [13], clause 9. If the field is not present, UL MAC SDUs from this logical channel can be mapped to any dynamic grants. Corresponds to "allowedPHY-PriorityIndex" as specified in TS 38.321 [3].

	allowedSCS-List
If present, UL MAC SDUs from this logical channel can only be mapped to the indicated numerology. Otherwise, UL MAC SDUs from this logical channel can be mapped to any configured numerology. Only the values 15/30/60 kHz (for FR1) and 60/120 kHz (for FR2) are applicable. Corresponds to 'allowedSCS-List' as specified in TS 38.321 [3].

	allowedServingCells
If present, UL MAC SDUs from this logical channel can only be mapped to the serving cells indicated in this list. Otherwise, UL MAC SDUs from this logical channel can be mapped to any configured serving cell of this cell group. Corresponds to 'allowedServingCells' in TS 38.321 [3].

	bitRateMultiplier
Bit rate multiplier for recommended bit rate MAC CE as specified in TS 38.321 [3]. Value x40 indicates bit rate multiplier 40, value x70 indicates bit rate multiplier 70 and so on.

	bitRateQueryProhibitTimer
The timer is used for bit rate recommendation query in TS 38.321 [3], in seconds. Value s0 means 0 s, s0dot4 means 0.4 s and so on.

	bucketSizeDuration
Value in ms. ms5 corresponds to 5 ms, value ms10 corresponds to 10 ms, and so on.

	channelAccessPriority
Indicates the Channel Access Priority Class (CAPC), as specified in TS 38.300 [2], to be used on uplink transmissions for operation with shared spectrum channel access. The network configures this field only for SRB2 and DRBs.

	configuredGrantType1Allowed
If present, or if the capability lcp-Restriction as specified in TS 38.306 [26] is not supported, UL MAC SDUs from this logical channel can be transmitted on a configured grant type 1. Otherwise, UL MAC SDUs from this logical channel cannot be transmitted on a configured grant type 1. Corresponds to 'configuredGrantType1Allowed' in TS 38.321 [3].

	logicalChannelGroup
ID of the logical channel group, as specified in TS 38.321 [3], which the logical channel belongs to.

	logicalChannelSR-Mask
Controls SR triggering when a configured uplink grant of type1 or type2 is configured. true indicates that SR masking is configured for this logical channel as specified in TS 38.321 [3].

	logicalChannelSR-DelayTimerApplied
Indicates whether to apply the delay timer for SR transmission for this logical channel. Set to false if logicalChannelSR-DelayTimer is not included in BSR-Config.

	maxPUSCH-Duration
If present, UL MAC SDUs from this logical channel can only be transmitted using uplink grants that result in a PUSCH duration shorter than or equal to the duration indicated by this field. Otherwise, UL MAC SDUs from this logical channel can be transmitted using an uplink grant resulting in any PUSCH duration. Corresponds to "maxPUSCH-Duration" in TS 38.321 [3]. The PUSCH duration is calculated based on the same length of all symbols, and the shortest length applies if the symbol lengths are different.

	priority
Logical channel priority, as specified in TS 38.321 [3].

	prioritisedBitRate
Value in kiloBytes/s. Value kBps0 corresponds to 0 kiloBytes/s, value kBps8 corresponds to 8 kiloBytes/s, value kBps16 corresponds to 16 kiloBytes/s, and so on. For SRBs, the value can only be set to infinity.

	schedulingRequestId
If present, it indicates the scheduling request configuration applicable for this logical channel, as specified in TS 38.321 [3].



	Conditional Presence
	Explanation

	PDCP-CADuplication
	The field is mandatory present if the DRB/SRB associated with this logical channel is configured with PDCP CA duplication in UL in the cell group in which this IE is included (i.e. the PDCP entity is associated with multiple RLC entities belonging to this cell group). Otherwise the field is optionally present, need R.

	UL
	The field is mandatory present for a logical channel with uplink if it serves DRB. It is optionally present, Need R, for a logical channel with uplink if it serves an SRB. Otherwise it is absent.



…

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
    ]],
    [[
    enhancedSkipUplinkTxDynamic-r16     ENUMERATED {true}                                               OPTIONAL,   -- Need R
    enhancedSkipUplinkTxConfigured-r16  ENUMERATED {true}                                               OPTIONAL    -- Need R
    ]],
    [[
        downlinkHARQ-FeedbackDisabled-r17                    BIT STRING (SIZE (32))             OPTIONAL,  Need R
        uplinkHARQ-RetxState       uplinkHARQ-DRX-LCP-Mode-r17                          BIT STRING (SIZE (32))             OPTIONAL  Need R
   ]]

-- Editor’s note: FFS on placement inlcuding flexibility of cell vs cellgroup and naming of these parameters. 

}

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.

	downlinkHARQ-FeedbackDisabled
Used to disable the DL HARQ feedback, sent in the uplink, per HARQ process ID. The first/leftmost bit corresponds to HARQ process ID 0, the next bit to HARQ process ID 1 and so on. HARQ process IDs that are not configured shall be ignored. The bit(s) set to one identify HARQ processes with disabled DL HARQ feedback and the bit(s) set to zero identify HARQ processes with enabled DL HARQ feedback.

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

	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.

	uplinkHARQ-RetxStateuplinkHARQ-DRX-LCP-Mode
Used to set the allowedHARQ-RetxState DRX-LCP 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. HARQ process IDs that are not configured shall be ignored. The bit set to one identify a HARQ process with allowedHARQ-RetxState HARQ-DRX-LCP modeA and bit set to zero identify a HARQ process with allowedHARQ-RetxState HARQ-DRX-LCP modeB.



	Conditional Presence
	Explanation

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



…

SchedulingRequestConfig
The IE SchedulingRequestConfig is used to configure the parameters, for the dedicated scheduling request (SR) resources.
SchedulingRequestConfig information element
-- ASN1START
-- TAG-SCHEDULINGREQUESTCONFIG-START

SchedulingRequestConfig ::=         SEQUENCE {
    schedulingRequestToAddModList       SEQUENCE (SIZE (1..maxNrofSR-ConfigPerCellGroup)) OF SchedulingRequestToAddMod
                                                                                                          OPTIONAL, -- Need N
    schedulingRequestToReleaseList      SEQUENCE (SIZE (1..maxNrofSR-ConfigPerCellGroup)) OF SchedulingRequestId
                                                                                                          OPTIONAL  -- Need N
}

SchedulingRequestToAddMod ::=       SEQUENCE {
    schedulingRequestId                 SchedulingRequestId,
    sr-ProhibitTimer                    ENUMERATED {ms1, ms2, ms4, ms8, ms16, ms32, ms64, ms128}          OPTIONAL, -- Need S
    sr-TransMax                         ENUMERATED { n4, n8, n16, n32, n64, spare3, spare2, spare1}

sr-ProhibitTimerExt-r17             ENUMERATED { ms180, ms270, ms540, ms1080, ms2160, spare3, spare2, spare1}         OPTIONAL, -- Need S


}



-- TAG-SCHEDULINGREQUESTCONFIG-STOP
-- ASN1STOP

	SchedulingRequestConfig field descriptions

	schedulingRequestToAddModList
List of Scheduling Request configurations to add or modify.

	schedulingRequestToReleaseList
List of Scheduling Request configurations to release.



	SchedulingRequestToAddMod field descriptions

	schedulingRequestId
Used to modify a SR configuration and to indicate, in LogicalChannelConfig, the SR configuration to which a logical channel is mapped and to indicate, in SchedulingRequestresourceConfig, the SR configuration for which a scheduling request resource is used.

	sr-ProhibitTimer
Timer for SR transmission on PUCCH in TS 38.321 [3]. Value is in ms. Value ms1 corresponds to 1ms, value ms2 corresponds to 2ms, and so on.  When the field is absent, the UE applies the value 0.

	sr-ProhibitTimerExt-r17
Timer for SR transmission on PUCCH in TS 38.321 [3]. Value is in ms. Value ms180 corresponds to 180ms, value ms270 corresponds to 270ms, and so on. If this field is present, the field sr-ProhibitTimer is ignored and sr-ProhibitTimerExt is used instead.

	sr-TransMax
Maximum number of SR transmissions as described in TS 38.321 [3]. Value n4 corresponds to 4, value n8 corresponds to 8, and so on. 
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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, and AI-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:	If Sidelink resource allocation mode 1 is configured by RRC, a DRX functionality is not configured.
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 or DL 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;
-	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.
-	uplinkHARQ-DRX-LCP-Mode (optional): the configuration to set the DRX-LCP mode per UL HARQ process.
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, drx-HARQ-RTT-TimerUL, and uplinkHARQ-DRX-LCP-Mode (optional).
If the MAC entity is configured with downlinkHARQ-FeedbackDisabled and and DL HARQ feedback is enabled for the a HARQ process, the drx-HARQ-RTT-TimerDL is set to a value increased by UE-gNB RTT. If the MAC entity is configured with uplinkHARQ-RetxState and the modeA is configured for a HARQ process, the drx-HARQ-RTT-TimerUL is set to a value increased by UE-gNB RTT
A DRX-LCP mode may be optionally configured by RRC per UL HARQ process. Configuration of a DRX-LCP mode may consider delay and reliability characteristics of ongoing services and can be used to support differentiated drx-HARQ-RTT-TimerUL timer behaviour per UL HARQ process and allowedDRX-LCPmode logical channel prioritization mapping restriction (see clause 5.4.3.1.2).
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 or drx-RetransmissionTimerUL 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
-	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).
When DRX is configured, the MAC entity shall:
1>	if a MAC PDU is received in a configured downlink assignment:
2>	if MAC PDU is received from a non-terrestrial network  
3> if the MAC entity is not configured with downlinkHARQ-FeedbackDisabled; or
3> if the MAC entity is configured with downlinkHARQ-FeedbackDisabled and DL HARQ feedback is enabled for the corresponding HARQ process:
4> increase drx-HARQ-RTT-TimerDL length by UE-gNB RTT.
2>	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;
2> if the MAC entity is configured with downlinkHARQ-FeedbackDisabled and DL HARQ feedback is disabled for the corresponding HARQ process:
3>	start the drx-RetransmissionTimerDL for the corresponding HARQ process.
2> else
23>	stop the drx-RetransmissionTimerDL 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>	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;
Editor’s note: drx-HARQ-RTT-TimerUL behaviour is controlled via configuration of a HARQ state, however current agreements specify that network may optionally configure UL HARQ retransmission state “For at least dynamic grants”. RAN2 to confirm whether such states may also apply for configured uplink grants (at least for control of DRX timers).
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 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 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 DRX Command MAC CE or a Long DRX Command MAC CE is received:
[bookmark: _Hlk49354090]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 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:
3>	if DL transmission is from a non-terrestrial network:  
4> if the MAC entity is not configured with downlinkHARQ-FeedbackDisabled; or
4> if the MAC entity is configured with downlinkHARQ-FeedbackDisabled and DL HARQ feedback is enabled for the corresponding HARQ process:
5> increase drx-HARQ-RTT-TimerDL length by UE-gNB RTT.
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 3:	When HARQ feedback is postponed by PDSCH-to-HARQ_feedback timing indicating a non-numerical 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.
3>	if the PDSCH-to-HARQ_feedback timing indicate a non-numerical 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 uplinkHARQ-DRX-LCP-Mode is configured and the corresponding HARQ process is configured as DRX-LCP Mode A:
4>	increase drx-HARQ-RTT-TimerUL length by UE-gNB RTT.
3>	if uplinkHARQ-DRX-LCP-Mode is not configured for the corresponding HARQ process; or
3> if uplinkHARQ-DRX-LCP-ModeRetxMode is configured and the corresponding HARQ process is configured as DRX-LCP Mmode A:
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;
4>	stop the drx-RetransmissionTimerUL for the corresponding HARQ process.
3> if uplinkHARQ-RetxMode is configured and the corresponding HARQ process is configured as modeB:
4> start the drx-RetransmissionTimerUL for the ocrresponding HARQ process.
3> else
3>	stop the drx-RetransmissionTimerUL for the corresponding HARQ process.
2>	if the PDCCH indicates a new transmission (DL or UL) 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 or configured grant type 2 is considered to indicate a new transmission.
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:
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:
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
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).

