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1 Introduction

Many companies have proposed DRX changes to ensure predictable patterns [1-7]. This contribution consolidates the proposed changes to the RRC specification 36.331 to address the DRX enhancements. 

2 DRX enhancements
New Parameter values

Additional values of some timers are needed as listed in Table 2‑1.
Table 2‑1: Additional DRX parameter values

	Parameter
	New values
	Reason
	References

	drx-RetransmissionTimer
	0
	Sharp LTE transitions for short and long term TDM
	[1,3,4,6]

	shortDRX-Cycle
	4, 60
	4 for LTE FDD and 60 for TDD Config 6 in short DRX for LTE+BT voice
	[1,7]

	drxShortCycleTimer
	Infinity
	For consistent short DRX in LTE+BT voice
	[1,4]

	longDRX-CycleStartOffset
	102
	For WLAN beacon scanning in long term TDM
	[1]


Note that it has already been agreed that additional parameter values are needed to make the DRX solution work. It should be noted that none of the parameters in Table 2-1 is extensible at the field level (e.g. no spare value defined). It is therefore proposed to introduce a release-11 version of drx-Config including the additional parameter values proposed. A possible CR for these changes is shown in Appendix A. 

The drx-InactivtyTimer value of 0 is also required [1,3,4,6], but this appears to be available in Release 10.
Proposal 1: Additional value of 0 for drx-RetransmissionTimer should be added
Proposal 2: Additional values of 4 and 60 for shortDRX-Cycle should be added

Proposal 3: Additional value of infinity for drxShortCycleTimer should be added

Proposal 4: Additional value of 102 for longDRX-CycleStartOffset should be added
Proposal 5: A Rel. 11 version of drx-Config as shown in Appendix A is used to include the additional parameters
UE assistance information
Any assistance information from UE for DRX solution will also have to be specified in RRC. However, there is already an email discussion [8] for the assistance information content and the information needed for DRX solution can be based on its outcome. 
3 Conclusion

The DRX related changes to RRC specification are addressed in this contribution. It has already been agreed that additional parameter values are needed and a list of the required changes has been provided. The CR to incorporate these changes is shown in Appendix A.
Proposal 1: Additional value of 0 for drx-RetransmissionTimer should be added

Proposal 2: Additional values of 4 and 60 for shortDRX-Cycle should be added

Proposal 3: Additional value of infinity for drxShortCycleTimer should be added

Proposal 4: Additional value of 102 for longDRX-CycleStartOffset should be added
Proposal 5: A Rel. 11 version of drx-Config as shown in Appendix A is used to include the additional parameters
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5 Appendix A – Changes in drx-Config  
NOTE: Yellow highlights indicate newly added values with respect to the existing drx-Config
–
MAC-MainConfig
The IE MAC-MainConfig is used to specify the MAC main configuration for signalling and data radio bearers.

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




ENUMERATED {













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













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













infinity, spare1}
OPTIONAL,
-- Need ON



retxBSR-Timer





ENUMERATED {













sf320, sf640, sf1280, sf2560, sf5120,













sf10240, spare2, spare1},



ttiBundling






BOOLEAN


}















OPTIONAL, 
-- Need ON

drx-Config






DRX-Config




OPTIONAL,
-- Cond DRX-r8

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


]],

[[
drx-Config-r11





DRX-Config-r11


OPTIONAL
-- Cond DRX-r11

]]
}

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-r11 ::=





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-r11



ENUMERATED {













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













psf24, psf33, psf0, spare7, spare6,













spare5, spare4, spare3, spare2,
spare1},



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),



sf102






INTEGER(0..101),



spare15 NULL, spare14 NULL, spare13 NULL, spare12 NULL, spare11 NULL, 



spare10 NULL, spare9 NULL, spare8 NULL, spare7 NULL, spare6 NULL,



spare5 NULL, spare4 NULL, spare3 NULL, spare2 NULL, spare1 NULL


},



shortDRX-r11






SEQUENCE {




shortDRX-Cycle-r11





ENUMERATED
{














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














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













sf256, sf320, sf512, sf640, sf4, sf60, 














spare14, spare13, spare12, spare11, 














spare10, spare9, spare8, spare7, spare6,














spare5, spare4, spare3, spare2, spare1},




drxShortCycleTimer-r11




ENUMERATED {1, 2, 3, 4, 5, 6, 7, 8, 














9, 10, 11, 12, 13, 14, 15, 16, 














infinity, spare15, spare14, spare13, 














spare12, spare11, spare10, spare9, 














spare8, spare7, spare6,
spare5, spare4, 














spare3, spare2, spare1}


}

OPTIONAL












-- Need OR


}

}

-- 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-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.

	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.

	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). Otherwise the power headroom shall be reported using the Power Headroom Report MAC control element defined in TS 36.321 [6]. E-UTRAN always configures the value setup if more than one Serving Cell with uplink is configured.

	longDRX-CycleStartOffset

longDRX-Cycle and drxStartOffset in TS 36.321 [6]. 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.

	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.

	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.

	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. 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 (although the associated functionality is performed independently for each 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.

	sr-ProhibitTimer

Timer for SR transmission on PUCCH in TS 36.321 [6]. Value in number of SR period(s). 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.

	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. For TDD, E-UTRAN does not simultaneously enable TTI bundling and semi-persistent scheduling in this release of specification. Furthermore, E-UTRAN does not simultaneously configure TTI bundling and SCells with configured uplink.


	Conditional presence
	Explanation

	DRX-r8
	The field is optionally present, need ON, if drx-Config-r11 is absent. Otherwise the field is not present

	DRX-r11
	The field is optionally present, need ON, if drx-Config is absent. Otherwise the field is not present


