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1
Introduction
3GPP Rel-13 includes a work item entitled “Further LTE Physical Layer Enhancements for MTC” [1] with the objective is to specify a new Rel-13 low complexity UE category/type for MTC operation in any LTE duplex mode (full duplex FDD, half duplex FDD, TDD) based on the Rel-12 low complexity UE category/type supporting the some additional capabilities. Another key objective targets a relative LTE coverage improvement – corresponding to 15 dB for FDD – for the new defined UE category/type and other UEs operating delay tolerant MTC applications with respect to their respective nominal coverage. 
RAN2 #91[2] agreed email discussion on how MAC and RRC timers be handled for Rel-13 LC/CE UEs operating coverage enhancement [3], however the email discussion only covers those timers relevant for random access and RRC connection establishment. Therefore in this paper, we would discuss further the timer handling in general to reflect the implication from the physical layer enhancement.
2
Discussion
With existing specification, the RRC/MAC timers e.g. for DRX timers, RAR window, contention resolution timer, PHR/BSR/SR related timers, SCell deactivation etc. are in order of subframes or frames. For example, when configured with DRX, UE monitors a number of consecutive PDCCH sub-frames defined by timers such as onDurationTimer, drx-InactivityTimer, etc. Most of the parameters are configured as number of subframes, with tens/hundreds of MPDCCH repetitions; they do not provide the eNB with even one scheduling opportunity. Similarly, for UL transmission related timers, e.g. PHR/BSR/SR related timers, they should ensure enough UL transmission repetition as well. Therefore legacy way of handling these timers is not necessarily applicable to CE UEs.
Observation 1: Current value ranges for the timers are not enough for Rel-13 CE UEs.
A straightforward solution would be to extend the value range of those parameters with much longer values as mentioned in [4] and also in the email discussion [3]. However extending all the timers will complicate the ASN.1 as most of the IEs for the timers are not extendable.
Observation 2: The extension of the value range of the timers (at least needed for PDCCH monitoring timer and UL transmission related timers) complicates the ASN.1. New set of IEs for the timers is needed.
To minimize the impact to the specification esp. on ASN.1 as much as possible, a common scaling factor could be configured for all the (M-)PDCCH monitoring related timers, i.e. the DRX related timers, so that the effective value of the timers are defined as the scaling factor multiplied by the current legacy value.  It allows extension of the value range of those parameters by a new common parameter without extending the IEs separately. Therefore only corresponding field description needs update but without changing existing ASN.1 for those timers from specification perspective. When reconfiguration is needed, the reconfigured common scaling factor is signalled rather than reconfiguring all the timers separately. The size of the RRC reconfiguration message may be reduced as a consequence.
Observation 3: Scaling of the exiting value of the timer with a common scaling factor (e.g. for PDCCH monitoring related timers) avoids extending values for the timers separately.

Proposal: RAN2 consider introducing a new timer configuration approach, i.e. to scale the value of the timer with a common scaling factor.
The change for DRX relate timers is given in the Annex as an example.
3
Conclusion
This contribution analyzed how to handle the timers in an effective way to cope with the physical channel repetitions, and following observations and proposals were made. 

Observation 1: Current value ranges for the timers are not enough for Rel-13 CE UEs.
Observation 2: The extension of the value range of the timers (at least needed for PDCCH monitoring timer and UL transmission related timers) complicates the ASN.1. New set of IEs for the timers is needed.

Observation 3: Scaling of the exiting value of the timer with a common scaling factor (e.g. for PDCCH monitoring related timers) avoids extending values for the timers separately.

Proposal: RAN2 consider introducing a new timer configuration approach, i.e. to scale the value of the timer with a common scaling factor.
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Annex: Field description of the timer
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-InactivityTimer

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

	drx-RetransmissionTimer

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

	onDurationTimer

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


Note: Scaling factor could be defined by ASN.1 individually.



