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1
Introduction
When the UE is configured with skipping padding BSR, there is a risk that the eNB does not know the UE goes out of coverage as discussed in [1]. In this contribution we discuss this issue and analyse possible solutions to address it.
2
Discussion
When the UE is configured to skip padding BSR, the eNB cannot distinguish between the UE does not have UL data or the UE transmits PUSCH but it is lost when the eNB does not receive anything on PUSCH of dynamic grant or SPS grant. None of following existing mechanisms helps to detect UL out of coverage: SR failure or RLF due to RACH failure cannot be triggered when there is already SPS configured and activated for the UE; RLC layer RLF after maximum retransmission number is only applicable for RLC AM mode; and Physical layer RLF can only detect DL problem.
Two directions were proposed to handle the issue by releasing SPS resource or adjusting dynamic scheduling based on the failure detection from eNB or UE:

-
Option 1: UE autonomous release of SPS resource after certain number of failures of the transmissions.

-
Option 2: Periodic UL transmission which is expected by the eNB so that the eNB can release the SPS resource according to whether UL transmission is detected and the content of the PUSCH transmission.
With option 1, the eNB is not aware of UL lost and the UE has already released the SPS resource until SR is triggered, thus the SPS resource cannot be allocated to other UEs until the UE has UL data arrival. And it does not work for dynamic scheduling.

With option 2, several UL transmission can serve the purpose of periodic transmission:

· Option 2a: Periodic BSR/PHR: it was already agreed [2] that periodic BSR and PHR will be sent; 

· Option 2b: Periodic CQI: regardless of whether CQI will be send on PUSCH or PUCCH [3], it can serve the purpose;
· Option 2c: Allow TB with only padding BSR to be sent periodically when there is no UL data.
Option 2 is applicable for both SPS and dynamic scheduling. Option 2a and 2b are already possible today, but they may introduce extra overhead when the UE has data to be sent. The periodicity for periodic BSR is typically set to quite low values to ensure eNB have frequent BSR update. One might reconsider if periodic BSR should be skipped as well to really benefit from the UL skipping feature. While periodic PHR are usually much less frequent which might not be enough to serve the purpose of timely UL failure detection. Configure shorter period for PHR/CQI would also introduce more overhead when there is data for transmission. 
Option 2c only impacts the period when there is no UL data to be sent, while when the UE has data, it does not introduce extra overhead.
Proposal 1: rely on eNB detection of UL failure based on periodic UL transmission.

Proposal 2: reconsider the decision on periodic BSR transmission and propose to skip it as well when no data.

Proposal 3: discuss if option 2c of allowing TB with only padding BSR to be sent periodically when there is no UL data should be supported on top of 2a and 2b relying on periodic BSR/PHR/CQI.

If 2c is agreed to be supported, it can be implemented with either fixed pattern [4] or prohibit timer [5]. The difference is that with fixed pattern, it does not take into account data transmissions between the two transmissions, while with prohibit timer which can be reset at every UL transmission to avoid unnecessary transmission of empty PDU.
Proposal 4: Prohibit timer is introduced for periodic UL transmission and it is reset at each UL new transmission.
3
Conclusion
UL lost handling is discussed in this contribution with the following proposals proposed:
Proposal 1: rely on eNB detection of UL failure based on periodic UL transmission.

Proposal 2: reconsider the decision on periodic BSR transmission when no data and propose to skip it as well.

Proposal 3: discuss if option 2c of allowing TB with only padding BSR to be sent periodically when there is no UL data should be supported on top of 2a and 2b relying on periodic BSR/PHR/CQI.

Proposal 4: Prohibit timer is introduced for periodic UL transmission and it is reset at each UL transmission.

TP for the proposals based on the running CR 36.321 and 36.331 are provided in the Annex.
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5.4.2.1
HARQ entity

There is one HARQ entity at the MAC entity for each Serving Cell with configured uplink, which maintains a number of parallel HARQ processes allowing transmissions to take place continuously while waiting for the HARQ feedback on the successful or unsuccessful reception of previous transmissions.

The number of parallel HARQ processes per HARQ entity is specified in [2], clause 8.

When the physical layer is configured for uplink spatial multiplexing [2], there are two HARQ processes associated with a given TTI. Otherwise there is one HARQ process associated with a given TTI.

At a given TTI, if an uplink grant is indicated for the TTI, the HARQ entity identifies the HARQ process(es) for which a transmission should take place. It also routes the received HARQ feedback (ACK/NACK information), MCS and resource, relayed by the physical layer, to the appropriate HARQ process(es).

In asynchronous HARQ operation, HARQ process is associated with TTI based on the received UL grant. Each asynchronous HARQ process is associated with a HARQ process identifier. HARQ feedback is not applicable for asynchronous UL HARQ.

When TTI bundling is configured, the parameter TTI_BUNDLE_SIZE provides the number of TTIs of a TTI bundle. TTI bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle. Within a bundle HARQ retransmissions are non-adaptive and triggered without waiting for feedback from previous transmissions according to TTI_BUNDLE_SIZE. The HARQ feedback of a bundle is only received for the last TTI of the bundle (i.e the TTI corresponding to TTI_BUNDLE_SIZE), regardless of whether a transmission in that TTI takes place or not (e.g. when a measurement gap occurs). A retransmission of a TTI bundle is also a TTI bundle. TTI bundling is not supported when the MAC entity is configured with one or more SCells with configured uplink.

Uplink HARQ operation is asynchronous for BL UEs or UEs in enhanced coverage except for the repetitions within a bundle.

For BL UEs or UEs in enhanced coverage, the parameter UL_REPETITION_NUMBER provides the number of transmission repetitions within a bundle. For each bundle, UL_REPETITION_NUMBER is set to a value provided by lower layers. Bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle in consequtive subframes. Within a bundle HARQ retransmissions are non-adaptive and are triggered without waiting for feedback from previous transmissions according to UL_REPETITION_NUMBER. An uplink grant corresponding to a new transmission or a retransmission of the bundle is only received after the last repetition of the bundle. A retransmission of a bundle is also a bundle.

TTI bundling is not supported for RN communication with the E-UTRAN in combination with an RN subframe configuration.

For transmission of Msg3 during Random Access (see subclause 5.1.5) TTI bundling does not apply. For BL UEs or UEs in enhanced coverage, uplink repetition bundling is used for transmission of Msg3.

For each TTI, the HARQ entity shall:

-
identify the HARQ process(es) associated with this TTI, and for each identified HARQ process:

-
if an uplink grant has been indicated for this process and this TTI:

-
if the received grant was not addressed to a Temporary C-RNTI on PDCCH and if the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this HARQ process; or

-
if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or

-
if the uplink grant was received in a Random Access Response:

-
if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response:

-
obtain the MAC PDU to transmit from the Msg3 buffer.
-
else if the MAC entity is configured with [skipUplinkTxSPS, semiPersistSchedIntervalUL <sf10] and if the uplink grant is a configured grant, and if the HARQ buffer of the identified HARQ process is not empty and if HARQ_FEEDBACK of the identified HARQ process is NACK: 

-
instruct the identified HARQ process to generate a non-adaptive retransmission.
-
else:

-
obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity, if any;

-
if a MAC PDU to transmit has been obtained:

-
deliver the MAC PDU and the uplink grant and the HARQ information to the identified HARQ process;

-
instruct the identified HARQ process to trigger a new transmission;
-
(re)start emptyPDUProhibitTimer.
-
else:

-
deliver the uplink grant and the HARQ information (redundancy version) to the identified HARQ process;

-
instruct the identified HARQ process to generate an adaptive retransmission.

-
else, if the HARQ buffer of this HARQ process is not empty:

-
instruct the identified HARQ process to generate a non-adaptive retransmission.

When determining if NDI has been toggled compared to the value in the previous transmission the MAC entity shall ignore NDI received in all uplink grants on PDCCH for its Temporary C-RNTI.

	Next change


5.4.3.1
Logical channel prioritization

The Logical Channel Prioritization procedure is applied when a new transmission is performed.

RRC controls the scheduling of uplink data by signalling for each logical channel: priority where an increasing priority value indicates a lower priority level, prioritisedBitRate which sets the Prioritized Bit Rate (PBR), bucketSizeDuration which sets the Bucket Size Duration (BSD).

The MAC entity shall maintain a variable Bj for each logical channel j. Bj shall be initialized to zero when the related logical channel is established, and incremented by the product PBR × TTI duration for each TTI, where PBR is Prioritized Bit Rate of logical channel j. However, the value of Bj can never exceed the bucket size and if the value of Bj is larger than the bucket size of logical channel j, it shall be set to the bucket size. The bucket size of a logical channel is equal to PBR × BSD, where PBR and BSD are configured by upper layers.

The MAC entity shall perform the following Logical Channel Prioritization procedure when a new transmission is performed:

-
The MAC entity shall allocate resources to the logical channels in the following steps:

-
Step 1: All the logical channels with Bj > 0 are allocated resources in a decreasing priority order. If the PBR of a logical channel is set to “infinity”, the MAC entity shall allocate resources for all the data that is available for transmission on the logical channel before meeting the PBR of the lower priority logical channel(s);

-
Step 2: the MAC entity shall decrement Bj by the total size of MAC SDUs served to logical channel j in Step 1

NOTE:
The value of Bj can be negative.

-
Step 3: if any resources remain, all the logical channels are served in a strict decreasing priority order (regardless of the value of Bj) until either the data for that logical channel or the UL grant is exhausted, whichever comes first. Logical channels configured with equal priority should be served equally.

-
The UE shall also follow the rules below during the scheduling procedures above:

- 
the UE should not segment an RLC SDU (or partially transmitted SDU or retransmitted RLC PDU) if the whole SDU (or partially transmitted SDU or retransmitted RLC PDU) fits into the remaining resources of the associated MAC entity;

-
if the UE segments an RLC SDU from the logical channel, it shall maximize the size of the segment to fill the grant of the associated MAC entity as much as possible;

-
the UE should maximise the transmission of data.

-
if the MAC entity is given an UL grant size that is equal to or larger than 4 bytes while having data available for transmission, the MAC entity shall not transmit only padding BSR and/or padding (unless the UL grant size is less than 7 bytes and an AMD PDU segment needs to be transmitted).

The MAC entity shall not transmit data for a logical channel corresponding to a radio bearer that is suspended (the conditions for when a radio bearer is considered suspended are defined in [8]).

If the MAC PDU includes only the MAC CE for BSR with BS set to 0 and if emptyPDUProhibitTimer is running, the MAC entity shall not generate or transmit the MAC PDU to the HARQ entity in the following cases:

-
in case the MAC entity is configured with skipUplinkTxDynamic and the new transmission is performed on the received grant which was addressed to a C-RNTI; or

-
in case the MAC entity is configured with skipUplinkTxSPS and the new transmission is performed on the configured uplink grant;
For the Logical Channel Prioritization procedure, the MAC entity shall take into account the following relative priority in decreasing order:
-
MAC control element for C-RNTI or data from UL-CCCH;

-
MAC control element for SPS confirmation;

-
MAC control element for BSR, with exception of BSR included for padding;

-
MAC control element for PHR, Extended PHR, or Dual Connectivity PHR;

-
MAC control element for Sidelink BSR, with exception of Sidelink BSR included for padding;

-
data from any Logical Channel, except data from UL-CCCH;

-
MAC control element for BSR included for padding;

-
MAC control element for Sidelink BSR included for padding.

NOTE:
When the MAC entity is requested to transmit multiple MAC PDUs in one TTI, steps 1 to 3 and the associated rules may be applied either to each grant independently or to the sum of the capacities of the grants. Also the order in which the grants are processed is left up to UE implementation. It is up to the UE implementation to decide in which MAC PDU a MAC control element is included when MAC entity is requested to transmit multiple MAC PDUs in one TTI. When the UE is requested to generate MAC PDU(s) in two MAC entities in one TTI, it is up to UE implementation in which order the grants are processed.

Annex
TP for 36.331

6.3.2
Radio resource control information elements
–
MAC-MainConfig
The IE MAC-MainConfig is used to specify the MAC main configuration for signalling and data radio bearers. All MAC main configuration parameters can be configured independently per Cell Group (i.e. MCG or SCG), unless explicitly specified otherwise.
MAC-MainConfig information element

-- ASN1START

MAC-MainConfig ::=




SEQUENCE {


ul-SCH-Config





SEQUENCE {



maxHARQ-Tx






ENUMERATED {













n1, n2, n3, n4, n5, n6, n7, n8,













n10, n12, n16, n20, n24, n28,













spare2, spare1}

OPTIONAL,
-- Need ON



periodicBSR-Timer




PeriodicBSR-Timer-r12
OPTIONAL,
-- Need ON



retxBSR-Timer





RetxBSR-Timer-r12,



ttiBundling






BOOLEAN


}















OPTIONAL, 
-- Need ON


drx-Config






DRX-Config




OPTIONAL,
-- Need ON


timeAlignmentTimerDedicated


TimeAlignmentTimer,


phr-Config






CHOICE {



release







NULL,



setup







SEQUENCE {




periodicPHR-Timer




ENUMERATED {sf10, sf20, sf50, sf100, sf200,
















sf500, sf1000, infinity},




prohibitPHR-Timer




ENUMERATED {sf0, sf10, sf20, sf50, sf100,

















sf200, sf500, sf1000},




dl-PathlossChange




ENUMERATED {dB1, dB3, dB6, infinity}



}


}















OPTIONAL,
-- Need ON


...,


[[
sr-ProhibitTimer-r9




INTEGER (0..7)


OPTIONAL
-- Need ON


]],


[[
mac-MainConfig-v1020



SEQUENCE {




sCellDeactivationTimer-r10


ENUMERATED {














rf2, rf4, rf8, rf16, rf32, rf64, rf128,














spare}


OPTIONAL,
-- Need OP




extendedBSR-Sizes-r10



ENUMERATED {setup}

OPTIONAL,
-- Need OR



extendedPHR-r10





ENUMERATED {setup}

OPTIONAL
-- Need OR



}














OPTIONAL
-- Need ON


]],


[[
stag-ToReleaseList-r11



STAG-ToReleaseList-r11
OPTIONAL,
-- Need ON



stag-ToAddModList-r11



STAG-ToAddModList-r11
OPTIONAL,
-- Need ON



drx-Config-v1130




DRX-Config-v1130

OPTIONAL
-- Need ON

]],

[[
e-HARQ-Pattern-r12




BOOLEAN




OPTIONAL,
-- Need ON


dualConnectivityPHR




CHOICE {




release







NULL,




setup







SEQUENCE {




phr-ModeOtherCG-r12




ENUMERATED {real, virtual}



}


}













OPTIONAL,
-- Need ON


logicalChannelSR-Config-r12

CHOICE {




release







NULL,




setup







SEQUENCE {





logicalChannelSR-ProhibitTimer-r12

ENUMERATED {sf20, sf40, sf64, sf128, sf512, sf1024, sf2560, spare1}




}



}














OPTIONAL

-- Need ON


]],


[[
drx-Config-v1310




DRX-Config-v1310

OPTIONAL,

-- Need ON


extendedPHR2-r13




BOOLEAN

OPTIONAL,

-- Need ON 


eDRX-Config-CycleStartOffset-r13 
CHOICE {




release






NULL,




setup












CHOICE {




sf5120








INTEGER(0..1),




sf10240








INTEGER(0..3)




}



}









OPTIONAL
-- Need ON


]],


[[
drx-Config-r13





CHOICE {




release







NULL,




setup







DRX-Config-r13



}














OPTIONAL
-- Need ON


]],


[[
skipUplinkTx-r14




CHOICE {




release







NULL,




setup







SEQUENCE {




skipUplinkTxSPS-r14




ENUMERATED {true}
OPTIONAL,
-- Need ON





skipUplinkTxDynamic-r14



ENUMERATED {true}
OPTIONAL
-- Need ON





emptyPDUprohibitTimer-r14


ENUMERATED {













sf0, sf100, sf200, sf300, sf400, sf500,













sf600, sf800},

OPTIONAL, --Need ON



}



}














OPTIONAL
-- Need ON


]]
}

MAC-MainConfigSCell-r11 ::=


SEQUENCE {


stag-Id-r11






STAG-Id-r11

OPTIONAL,
-- Need OP

...

}

DRX-Config ::=





CHOICE {


release







NULL,


setup







SEQUENCE {



onDurationTimer





ENUMERATED {













psf1, psf2, psf3, psf4, psf5, psf6,













psf8, psf10, psf20, psf30, psf40,













psf50, psf60, psf80, psf100,













psf200},



drx-InactivityTimer




ENUMERATED {













psf1, psf2, psf3, psf4, psf5, psf6,













psf8, psf10, psf20, psf30, psf40,













psf50, psf60, psf80, psf100,













psf200, psf300, psf500, psf750,













psf1280, psf1920, psf2560, psf0-v1020,













spare9, spare8, spare7, spare6,













spare5, spare4, spare3, spare2,













spare1},



drx-RetransmissionTimer



ENUMERATED {













psf1, psf2, psf4, psf6, psf8, psf16,













psf24, psf33},



longDRX-CycleStartOffset

CHOICE {




sf10






INTEGER(0..9),




sf20






INTEGER(0..19),




sf32






INTEGER(0..31),




sf40






INTEGER(0..39),




sf64






INTEGER(0..63),




sf80






INTEGER(0..79),




sf128






INTEGER(0..127),




sf160






INTEGER(0..159),




sf256






INTEGER(0..255),




sf320






INTEGER(0..319),




sf512






INTEGER(0..511),




sf640






INTEGER(0..639),




sf1024






INTEGER(0..1023),




sf1280






INTEGER(0..1279),




sf2048






INTEGER(0..2047),




sf2560






INTEGER(0..2559)



},



shortDRX






SEQUENCE {




shortDRX-Cycle





ENUMERATED
{














sf2, sf5, sf8, sf10, sf16, sf20,














sf32, sf40, sf64, sf80, sf128, sf160,














sf256, sf320, sf512, sf640},




drxShortCycleTimer




INTEGER (1..16)



}

OPTIONAL












-- Need OR


}

}

DRX-Config-v1130 ::=




SEQUENCE {


drx-RetransmissionTimer-v1130


ENUMERATED {psf0-v1130}
OPTIONAL,
--Need OR


longDRX-CycleStartOffset-v1130


CHOICE {



sf60-v1130







INTEGER(0..59),



sf70-v1130







INTEGER(0..69)


}















OPTIONAL,
--Need OR


shortDRX-Cycle-v1130




ENUMERATED
{sf4-v1130}
OPTIONAL
--Need OR

}

DRX-Config-v1310 ::=




SEQUENCE {


longDRX-CycleStartOffset-v1310

SEQUENCE {



sf60-v1310







INTEGER(0..59)


}















OPTIONAL
--Need OR

}
DRX-Config-r13 ::=




SEQUENCE {


onDurationTimer-v1310




ENUMERATED {psf300, psf400, psf500, psf600, 














psf800, psf1000, psf1200, psf1600}

















OPTIONAL,
--Need OR

drx-RetransmissionTimer-v1310


ENUMERATED {psf40, psf64, psf80, psf96, psf112,














psf128, psf160, psf320}















OPTIONAL,
--Need OR 

drx-ULRetransmissionTimer-r13


ENUMERATED {psf0, psf1, psf2, psf4, psf6, psf8, psf16,














psf24, psf33, psf40, psf64, psf80, psf96,















psf112, psf128, psf160, psf320}















OPTIONAL
--Need OR 

}

PeriodicBSR-Timer-r12 ::=




ENUMERATED {













sf5, sf10, sf16, sf20, sf32, sf40, sf64, sf80,













sf128, sf160, sf320, sf640, sf1280, sf2560,













infinity, spare1}

RetxBSR-Timer-r12 ::=






ENUMERATED {













sf320, sf640, sf1280, sf2560, sf5120,













sf10240, spare2, spare1}
STAG-ToReleaseList-r11 ::=
SEQUENCE (SIZE (1..maxSTAG-r11)) OF STAG-Id-r11

STAG-ToAddModList-r11 ::=
SEQUENCE (SIZE (1..maxSTAG-r11)) OF STAG-ToAddMod-r11

STAG-ToAddMod-r11 ::=

SEQUENCE {


stag-Id-r11




STAG-Id-r11,


timeAlignmentTimerSTAG-r11
TimeAlignmentTimer,


...

}

STAG-Id-r11::=



INTEGER (1..maxSTAG-r11)

-- ASN1STOP

	MAC-MainConfig field descriptions

	dl-PathlossChange

DL Pathloss Change and the change of the required power backoff due to power management (as allowed by P-MPRc [42]) for PHR reporting in TS 36.321 [6]. Value in dB. Value dB1 corresponds to 1 dB, dB3 corresponds to 3 dB and so on. The same value applies for each serving cell (although the associated functionality is performed independently for each cell).

	drx-Config

Used to configure DRX as specified in TS 36.321 [6]. E-UTRAN configures the values in DRX-Config-v1130 only if the UE indicates support for IDC indication. E-UTRAN configures drx-Config-v1130, drx-Config-v1310 and drx-Config-r13 only if drx-Config (without suffix) is configured. E-UTRAN configures drx-Config-r13 only if UE supports CE.

	drx-InactivityTimer

Timer for DRX in TS 36.321 [6]. Value in number of PDCCH sub-frames. Value psf1 corresponds to 1 PDCCH sub-frame, psf2 corresponds to 2 PDCCH sub-frames and so on.

	drx-RetransmissionTimer

Timer for DRX in TS 36.321 [6]. Value in number of PDCCH sub-frames. Value psf1 corresponds to 1 PDCCH sub-frame, psf2 corresponds to 2 PDCCH sub-frames and so on. In case drx-RetransmissionTimer-v1130 or drx-RetransmissionTimer-v1310 is signalled, the UE shall ignore drx-RetransmissionTimer (i.e. without suffix).

	drx-ULRetransmissionTimer

Timer for DRX in TS 36.321 [6]. Value in number of PDCCH sub-frames. Value psf0 correponds to no retransmission timer, value psf1 corresponds to 1 PDCCH sub-frame, psf2 corresponds to 2 PDCCH sub-frames and so on.

	drxShortCycleTimer

Timer for DRX in TS 36.321 [6]. Value in multiples of shortDRX-Cycle. A value of 1 corresponds to shortDRX-Cycle, a value of 2 corresponds to 2 * shortDRX-Cycle and so on.

	dualConnectivityPHR
Indicates if power headroom shall be reported using Dual Connectivity Power Headroom Report MAC Control Element defined in TS 36.321 [6] (value setup). If PHR functionality and dual connectivity are configured, E-UTRAN always configures the value setup for this field and configures phr-Config and dualConnectivityPHR for both CGs.

	e-HARQ-Pattern
TRUE indicates that enhanced HARQ pattern for TTI bundling is enabled for FDD. E-UTRAN enables this field only when ttiBundling is set to TRUE.

	eDRX-Config-CycleStartOffset

Indicates longDRX-Cycle and drxStartOffset in TS 36.321 [6]. The value of longDRX-Cycle is in number of sub-frames. The value of drxStartOffset, in number of subframes, is indicated by the value of eDRX-Config-CycleStartOffset multiplied by 2560 plus the offset value configured in longDRX-CycleStartOffset. E-UTRAN only configures value setup when the value in longDRX-CycleStartOffset is sf2560.

	emptyPDUprohibitTimer

Timer for prohibit MAC PDU including only the MAC CE for padding BSR in TS 36.321 [6]. Value sf0 corresponds to 0 subframes, value sf100 corresponding to 100 subframes and so on.  

	extendedBSR-Sizes

If value setup is configured, the BSR index indicates extended BSR size levels as defined in TS 36.321 [6, Table 6.1.3.1-2].

	extendedPHR

Indicates if power headroom shall be reported using the Extended Power Headroom Report MAC control element defined in TS 36.321 [6] (value setup). E-UTRAN always configures the value setup if more than one and up to eight Serving Cell(s) with uplink is configured and none of the serving cells with uplink configured has a servingCellIndex higher than seven and if PUCCH on SCell is not configured and if dual connectivity is not configured. E-UTRAN configures extendedPHR only if phr-Config is configured. The UE shall release extendedPHR if phr-Config is released.

	extendedPHR2
Indicates if power headroom shall be reported using the Extended Power Headeroom Report 2 MAC Control Element defined in TS 36.321 [6] (value setup). E-UTRAN always configures the value setup if any of the serving cells with uplink configured has a servingCellIndex higher than seven or if PUCCH SCell (with any number of serving cells with uplink configured) is configured. E-UTRAN configures extendedPHR2 only if phr-Config is configured. The UE shall release extendedPHR2 if phr-Config is released.

	logicalChannelSR-ProhibitTimer

Timer used to delay the transmission of an SR for logical channels enabled by logicalChannelSR-Prohibit. Value sf20 corresponds to 20 subframes, sf40 corresponds to 40 subframes, and so on. See TS 36.321 [6].

	longDRX-CycleStartOffset

longDRX-Cycle and drxStartOffset in TS 36.321 [6] unless eDRX-Config-CycleStartOffset is configured. The value of longDRX-Cycle is in number of sub-frames. Value sf10 corresponds to 10 sub-frames, sf20 corresponds to 20 sub-frames and so on. If shortDRX-Cycle is configured, the value of longDRX-Cycle shall be a multiple of the shortDRX-Cycle value. The value of drxStartOffset value is in number of sub-frames. In case longDRX-CycleStartOffset-v1130 is signalled, the UE shall ignore longDRX-CycleStartOffset (i.e. without suffix).

	maxHARQ-Tx

Maximum number of transmissions for UL HARQ in TS 36.321 [6].

	onDurationTimer

Timer for DRX in TS 36.321 [6]. Value in number of PDCCH sub-frames. Value psf1 corresponds to 1 PDCCH sub-frame, psf2 corresponds to 2 PDCCH sub-frames and so on. In case onDurationTimer-v1310 is signalled, the UE shall ignore onDurationTimer (i.e. without suffix).

	periodicBSR-Timer

Timer for BSR reporting in TS 36.321 [6]. Value in number of sub-frames. Value sf10 corresponds to 10 sub-frames, sf20 corresponds to 20 sub-frames and so on.

	periodicPHR-Timer

Timer for PHR reporting in TS 36.321 [6]. Value in number of sub-frames. Value sf10 corresponds to 10 subframes, sf20 corresponds to 20 subframes and so on.

	phr-ModeOtherCG

Indicates the mode (i.e. real or virtual) used for the PHR of the activated cells that are part of the other Cell Group (i.e. MCG or SCG), when DC is configured.

	prohibitPHR-Timer

Timer for PHR reporting in TS 36.321 [6]. Value in number of sub-frames. Value sf0 corresponds to 0 subframes, sf100 corresponds to 100 subframes and so on.

	retxBSR-Timer

Timer for BSR reporting in TS 36.321 [6]. Value in number of sub-frames. Value sf640 corresponds to 640 sub-frames, sf1280 corresponds to 1280 sub-frames and so on.

	sCellDeactivationTimer

SCell deactivation timer in TS 36.321 [6]. Value in number of radio frames. Value rf4 corresponds to 4 radio frames, value rf8 corresponds to 8 radio frames and so on. E-UTRAN only configures the field if the UE is configured with one or more SCells other than the PSCell and PUCCH SCell. If the field is absent, the UE shall delete any existing value for this field and assume the value to be set to infinity. The same value applies for each SCell of a Cell Group (i.e. MCG or SCG) (although the associated functionality is performed independently for each SCell). Field sCellDeactivationTimer does not apply for the PUCCH SCell.

	shortDRX-Cycle

Short DRX cycle in TS 36.321 [6]. Value in number of sub-frames. Value sf2 corresponds to 2 sub-frames, sf5 corresponds to 5 subframes and so on. In case shortDRX-Cycle-v1130 is signalled, the UE shall ignore shortDRX-Cycle (i.e. without suffix). Short DRX cycle is not configured for UEs in CE.

	skipUplinkTxDynamic
If configured, the UE skips UL transmissions for an uplink grant other than a configured uplink grant if no data is available for transmission in the UE buffer as described in TS 36.321 [6]

	skipUplinkTxSPS
If configured, the UE skips UL transmissions for a configured uplink grant if no data is available for transmission in the UE buffer as described in TS 36.321 [6]

	sr-ProhibitTimer

Timer for SR transmission on PUCCH in TS 36.321 [6]. Value in number of SR period(s) of shortest SR period of any serving cell with PUCCH. Value 0 means no timer for SR transmission on PUCCH is configured. Value 1 corresponds to one SR period, Value 2 corresponds to 2*SR periods and so on. SR period is defined in TS 36.213 [23, table 10.1.5-1].

	stag-Id

Indicates the TAG of an SCell, see TS 36.321 [6]. Uniquely identifies the TAG within the scope of a Cell Group (i.e. MCG or SCG). If the field is not configured for an SCell (e.g. absent in MAC-MainConfigSCell), the SCell is part of the PTAG.

	stag-ToAddModList, stag-ToReleaseList

Used to configure one or more STAGs. E-UTRAN ensures that a STAG contains at least one SCell with configured uplink. If, due to SCell release a reconfiguration would result in an ‘empty’ TAG, E-UTRAN includes release of the concerned TAG.

	timeAlignmentTimerSTAG

Indicates the value of the time alignment timer for an STAG, see TS 36.321 [6].

	ttiBundling

TRUE indicates that TTI bundling TS 36.321 [6] is enabled while FALSE indicates that TTI bundling is disabled. TTI bundling can be enabled for FDD and for TDD only for configurations 0, 1 and 6. The functionality is performed independently per Cell Group (i.e. MCG or SCG), but E-UTRAN does not configure TTI bundling for the SCG. For a TDD PCell, E-UTRAN does not simultaneously enable TTI bundling and semi-persistent scheduling in this release of specification. Furthermore, for a Cell Group, E-UTRAN does not simultaneously configure TTI bundling and SCells with configured uplink, and E-UTRAN does not simultaneously configure TTI bundling and eIMTA.


