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1 Introduction

The DRX and PHR configuration need to be optional provided in current RRC specification. They can be configured at RRC connection setup, handover or at any other point of time using the reconfiguration procedure. However, in the current specification, there is no description of the UE behavior in case the relevant parameters have not been configured yet and the relevant IEs are missing. 

The current specification also lacks means to stop DRX and PHR, once configured. This possibility should clearly be introduced.     
In the present contribution, we propose to introduce means to de-activate the aforementioned functions. We are using the solution (from RAN2 #63) agreed on “power control RNTIs” as the basis. Further, we propose to clarify the UE behavior in case the functions have not yet been configured, and the relevant IEs are missing.  Similar contributions have been submitted for configuration of CQI reporting, Sounding and Scheduling Request [1], Semi-Persistent Scheduling [2], Uplink power control [3] and PUSCH configuration [4].
2 Discussion

2.1 Absence of IEs when the functions have not been configured

The Information Elements periodicBSR-Timer, drx-Configuration and phr-Configuration are optional MAC-MainConfiguration, but it remains unspecified what actions the UE should undertake, in case the relevant parameters have not yet been configured, and the IE:s in a message are missing. This was also the case for the dedicated-RNTI power control parameters, for which RAN2 #63 agreed to introduce the a clarification that if the IE is not present and no tpc-PDCCH-ConfigPUCCH has been configured, then the function remains disabled. Similar approach could be taken to disable short DRX functionality.
Proposal 1: If periodicBSR-Timer is not present and it has not been configured earlier, then infinite value shall be used. 
Proposal 2: If drx-Configuration is not present and DRX functionality has not been configured, then DRX shall remain disabled. 

Proposal 3: If shortDRX is not present and short DRX functionality has not been configured, then short DRX shall remain disabled.
Proposal 4: If phr-Configuration is not present and power headroom reporting has not been configured, then the power headroom reporting shall remain disabled. 

2.2 Starting and stopping of DRX and Power Headroom Reporting

The current RRC specification does not have means to start and stop DRX or short DRX. For PHR, infinite value for period and triggering threshold have been introduced. These can be used to certain extend to disable PHR reporting. However, it would be benefical to separate the infinite triggering values from the enabling/disabling of the functionality. The infinite values can then be used to trigger one-shot measurements.
We propose that a mechanism similar to TPC-PDCCH configuration is introduced for DRX, short DRX and PHR
Proposal 5: Introduce a mechanism to disable and enable DRX, short DRX and PHR configuration  according to the attached text proposal.

2.3 Minor updates

In addition the field description for prohibitPHR-Timer is not aligned with the ASN.1. 

Proposal 6: It is proposed to change the field description of prohibitPHR-Timer to match the ASN.1 according to the enclosed text proposal
3 Conclusion

It is proposed that RAN2 agree on the following text proposal to TS 36.331 [3].  
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5 Text Proposal to 36.331

5.3.10.4
Transport channel reconfiguration

The UE shall:

1>
if the received radioResourceConfiguration includes the IE MAC-MainConfiguration:
2> if MAC-MainConfiguration does not include the IE drx-Configuration, and the IE drx-Configuration has not been received previously:


3> the DRX functionality shall remain disabled; 

2> else: 


3> if MAC-MainConfiguration includes the IE drx-Configuration, but the IE drx-Configuration does not include the IE shortDRX, and the IE shortDRX has not been received previously:



4> the short DRX functionality shall remain disabled;

2> if MAC-MainConfiguration does not include the IE phr-Configuration, and the IE phr-Configuration has not been received previously:


3> the Power Headroom Reporting functionality shall remain disabled; 

2>
if the current UE configuration does not include a DL-SCH transport channel configuration (DL-SCH establishment):

3>
if the transportChannelConfig is set to ‘explicit’:
4>
establish an DL-SCH transport channel in accordance with the received dl-SCH-Configuration;

3>
else if the transportChannelConfig is set to ‘default’:

4>
establish a DL-SCH transport channel in accordance with the default configuration for SRB1 as specified in 9.2.1.1;

2>
else:

3>
if the transportChannelConfig is set to ‘explicit’:
4>
reconfigure the DL-SCH transport channel in accordance with the received dl-SCH-Configuration;

3>
else if the transportChannelConfig is set to ‘default’:

4>
reconfigure the DL-SCH transport channel in accordance with the default configuration for SRB1 as specified in 9.2.1.1;

2>
if the current UE configuration does not include a UL-SCH transport channel configuration (UL-SCH establishment):

3>
if the transportChannelConfig is set to ‘explicit’
4>
establish an UL-SCH transport channel in accordance with the received ul-SCH-Configuration;

3>
else if the transportChannelConfig is set to ‘default’:

4>
establish a UL-SCH transport channel in accordance with the default configuration for SRB1 as specified in 9.2.1.1;

2>
else:

3>
if the transportChannelConfig is set to ‘explicit’
4>
reconfigure the UL-SCH transport channel in accordance with the received ul-SCH-Configuration;

3>
else if the transportChannelConfig is set to ‘default’:

4>
reconfigure the UL-SCH transport channel in accordance with the default configuration for SRB1 as specified in 9.2.1.1;
---------- next modified section ----------------
–
MAC-MainConfiguration
The IE MAC-MainConfiguration is used to specify the transport channel configuration for data radio bearers.

MAC-MainConfiguration information element
-- ASN1START

MAC-MainConfiguration ::=
SEQUENCE {


dl-SCH-Configuration



SEQUENCE {



semiPersistSchedIntervalDL


ENUMERATED {













sf10, sf20, sf32, sf40, sf64, sf80, 













sf128, sf160, sf320, sf640, spare6, 













spare5, spare4, spare3, spare2, 













spare1}

OPTIONAL


}

OPTIONAL,


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



semiPersistSchedIntervalUL


ENUMERATED {













sf10, sf20, sf32, sf40, sf64, sf80, 













sf128, sf160, sf320, sf640, spare6, 













spare5, spare4, spare3, spare2, 













spare1}

OPTIONAL,



periodicBSR-Timer




ENUMERATED {













sf5, sf10, sf16, sf20, sf32, sf40, 













sf64, sf80, sf128, sf160, sf320, sf640, 













sf1280, sf2560, infinity, spare1} OPTIONAL,-- need OC



ttiBundling






BOOLEAN


}

OPTIONAL,


drx-Configuration




CHOICE {



disable


NULL,


enable


SEQUENCE {




drx-StartOffset





INTEGER (0),




   -- type,range FFS



onDurationTimer





ENUMERATED {














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














psf8, psf10, psf20, psf30, psf40, 














psf50, psf60, psf80, psf100, 














psf200},





-- default FFS



drx-InactivityTimer




ENUMERATED {














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














psf8, psf10, psf20, psf30, psf40, 














psf50, psf60, psf80, psf100, 














psf200},





-- default FFS



drx-RetransmissionTimer



ENUMERATED {














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














sf24, sf33},




-- default FFS



longDRX-Cycle





ENUMERATED {














sf10, sf20, sf32, sf40, sf64, sf80, 














sf128, sf160, sf256, sf320, sf512, 














sf640, sf1024, sf1280, sf2048, 














sf2560},





-- default FFS



shortDRX






CHOICE {





disable

NULL,





enable

SEQUENCE {





shortDRX-Cycle





INTEGER (0), 
-- type,range,default FFS





drxShortCycleTimer




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




}

OPTIONAL
-- need OC



}


}

}

OPTIONAL,
-- need OC

timeAlignmentTimer





ENUMERATED {













sf500, sf1280, sf2560, sf5120, sf10240, 













infinity, spare2, spare1}

DEFAULT sf500,


phr-Configuration




CHOICE {



disable


NULL,



enable


SEQUENCE {




periodicPHR-Timer




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
















sf1000, infinity, spare1},




prohibitPHR-Timer




ENUMERATED {sf0, sf100, sf200, 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 9.2.1.1 applies.

	semiPersistSchedIntervalDL

Semi-persistent scheduling interval in downlink. Value in number of sub-frames. Value sf10 corresponds to 10 sub-frames, sf20 corresponds to 20 sub-frames and so on. For TDD, this parameter should be round to the nearest integer (of 10 sub-frames) towards zero, e.g. sf10 corresponds to 10 sub-frames, sf32 corresponds to 30 sub-frames, sf128 corresponds to 120 sub-frames.

	semiPersistSchedIntervalUL

Semi-persistent scheduling interval in uplink. Value in number of sub-frames. Value sf10 corresponds to 10 sub-frames, sf20 corresponds to 20 sub-frames and so on. For TDD, this parameter should be round to the nearest integer  (of 10 sub-frames) towards zero, e.g. sf10 corresponds to 10 sub-frames, sf32 corresponds to 30 sub-frames, sf128 corresponds to 120 sub-frames.

	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.

	ttiBundling

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

	drx-StartOffset

Parameter: DRX Start Offset [36.321]. Value in number of sub-frames. 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. Default value is [FFS]. 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. Default value is [FFS]. 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. Default value is [FFS].

	longDRX-Cycle

Long DRX cycle in [36.321]. Value in number of sub-frames. Default value is [FFS]. If shortDRX-Cycle is configured, the value shall be a multiple of the shortDRX-Cycle value. Value sf10 corresponds to 10 sub-frames, sf20 corresponds to 20 subframes and so on.

	shortDRX-Cycle

Short DRX cycle in [36.321]. Value in [FFS]. Default value is [FFS].

	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.

	timeAlignmentTimer

Parameter: Time Alignment Timer [36.321]. Value in number of sub-frames. Default value is 500. Value sf500 corresponds to 500 sub-frames, sf1280 corresponds to 1280 sub-frames 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.
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