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1 Introduction
This paper discusses issues in DRX configuration in the current RRC specification and provides proposals for correction.
2 Discussion
The first issue is an incorrect Long DRX offset is used as below.




sf256






INTEGER(0..254),
Therefore we propose:

Proposal 1: Change the Long DRX Start Offset from 254 to 255.

The second issue is that a same DRX Start Offset value is used for short DRX cycle and long DRX cycle [1] as below. 
When DRX is configured, the UE shall for each subframe:

-
If the Short DRX Cycle is used and [(SFN * 10) + subframe number] modulo (Short DRX Cycle) = DRX Start Offset; or

-
if the Long DRX Cycle is used and [(SFN * 10) + subframe number] modulo (Long DRX Cycle) = DRX Start Offset:

-
start the On Duration Timer.
If DRX Start Offset value (e.g. 1000) is larger than short DRX cycle value (e.g. 640), it is not possible to start short DRX cycle because no subframe meets the equation below. 
[(SFN * 10) + subframe number] modulo 640 = 1000
A MAC CR [2] is proposed to fix this issue. A Short DRX Start Offset is proposed to be added in the CR. The Short DRX Start Offset is configured by RRC. Therefore we propose:
Proposal 2: Add the Short DRX Start Offset in drx-Configuration and follow the format of Long DRX Cycle and Long DRX Start Offset, i.e. longDRX-CycleStartOffset to merge Short DRX Start Offset and Short DRX Cycle into shortDRX-CycleStartOffset.
The third issue is that IEs drx-StartOffset and longDRX-Cycle were deleted in ASN.1 but still shown in field descriptions. Therefore we propose:
Proposal 3: Delete the field descriptions for IEs drx-StartOffset and longDRX-Cycle.
Reference

[1] 3GPP TS 36.321 MAC Specification v8.3.0

[2] MAC CR R2-085xxx Clarification on DRX.
Text Proposal
Text proposal to 36.331:
Beginning of text proposal
2.1.1.1 –
MAC-MainConfiguration
The IE MAC-MainConfiguration is used to specify the transport channel configuration for signalling and data radio bearers.

MAC-MainConfiguration information element
-- ASN1START

MAC-MainConfiguration ::=
SEQUENCE {


dl-SCH-Configuration



SEQUENCE {


}

OPTIONAL, 













-- Need OC


ul-SCH-Configuration



SEQUENCE {



maxHARQ-Tx






ENUMERATED {













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













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













spare2, spare1}

OPTIONAL,
  -- Cond ConnSU



periodicBSR-Timer




ENUMERATED {













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













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













infinity, spare1} OPTIONAL,  -- need OC



retxBSR-Timer





ENUMERATED {













sf320, sf640, sf1280, sf2560, sf5120,













sf10240, spare2, spare1},



ttiBundling






BOOLEAN


}

OPTIONAL, 













-- Need OC

drx-Configuration




CHOICE {



disable







NULL,



enable







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, spare10,














spare9, spare8, spare7, spare6,














spare5, spare4, spare3, spare2,














spare1},




drx-RetransmissionTimer



ENUMERATED {














sf1, sf2, sf4, sf6, sf8, sf16,














sf24, sf33},




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






CHOICE {





disable







NULL,





enable







SEQUENCE {










shortDRX-CycleStartOffset




CHOICE {







sf2







INTEGER(0..1),







sf5







INTEGER(0..4),







sf8







INTEGER(0..7),







sf10






INTEGER(0..9),






sf16






INTEGER(0..15),







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),





},





drxShortCycleTimer




INTEGER (1..16) -- type,range,default FFS




}




}

OPTIONAL












-- need OC



}


}

OPTIONAL,














-- need OC


timeAlignmentTimerDedicated


TimeAlignmentTimer,


phr-Configuration




CHOICE {



disable







NULL,



enable







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 OC


...

}

-- ASN1STOP

	MAC-MainConfiguration field descriptions

	maxHARQ-Tx

Parameter: max-HARQ-Tx [36.321].

If absent in the RRCConnectionSetup message, the default value as defined in 9.2.2 applies.

	periodicBSR-Timer

Parameter: PERIODIC_BSR_TIMER [36.321]. Value in number of sub-frames. Value sf10 corresponds to 10 sub-frames, sf20 corresponds to 20 sub-frames and so on.

	retxBSR-Timer

Parameter: RETX_BSR_TIMER, see 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.

	ttiBundling

Configures TTI bundling on and off. Can be configured for FDD and for TDD only for configurations 0, 1 and 6.

	longDRX-CycleStartOffset
Parameter: Long DRX Cycle and Long DRX Start Offset [36.321]. Value in number of sub-frames. Value sf10 corresponds to 10 sub-frames, sf20 corresponds to 20 subframes and so on. If shortDRX-Cycle is configured, the Long DRX Cycle value shall be a multiple of the Short DRX Cycle value. In TDD, this can point to a DL or UL sub-frame.

	onDurationTimer

Parameter: On Duration Timer [36.321]. Value in number of PDCCH sub-frames. Value psf1 corresponds to 1 PDCCH subframe, psf2 corresponds to 2 PDCCH sub-frames and so on.

	drx-InactivityTimer

Parameter: DRX Inactivity Timer [36.321]. Value in number of PDCCH sub-frames. Value psf1 corresponds to 1 PDCCH subframe, psf2 corresponds to 2 PDCCH sub-frames and so on.

	drx-RetransmissionTimer

Parameter: DRX Retransmission Timer [36.321]. Value in number of PDCCH sub-frames.

	


	shortDRX-CycleStartOffset
Short DRX Cycle and Short DRX Start Offset [36.321]. Value in number of sub-frames. Value sf2 corresponds to 2 sub-frames, sf5 corresponds to 5 subframes and so on. In TDD, this can point to a DL or UL sub-frame.

	drxShortCycleTimer

Parameter: DRX Short Cycle Timer [36.321]. Value in multiples of shortDRX-Cycle. Default value is [FFS]. A value of 1 corresponds to shortDRX-Cycle, a value of 2 corresponds to 2 * shortDRX-Cycle and so on.

	periodicPHR-Timer

Parameter: PERIODIC_PHR_TIMER [36.321]. Value in number of sub-frames. Value sf10 corresponds to 10 subframes, sf20 corresponds to 20 subframes and so on.

	prohibitPHR-Timer

Parameter: PROHIBIT PHR TIMER [36.321]. Value in number of sub-frames. Value sf0 corresponds to 0 subframes, sf100 corresponds to 100 subframes and so on.

	dl-PathLossChange

Parameter: DL PathlossChange [36.321]. Value in dB. Value dB1 corresponds to 1 dB, dB3 corresponds to 3 dB and so on.


	Conditional presence
	Explanation

	ConnSU
	The IE is mandatory default if the IE is included in RRCConnectionSetup; otherwise it is optionally present, continue.


End of text proposal
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