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1. Introduction and discussion
At RAN2#62bis it was proposed to capture that the HARQ RTT Timer has a fixed value which for FDD is 8ms and for TDD depends on the UL/DL configuration. Concern was raised, however, that the RTT was not clearly defined. In fact, further consideration reveals that for the asynchronous DL HARQ, no RTT shall be specified. The RTT of the DL HARQ is eNB implementation dependent.

E-UTRAN supports a number of DL HARQ processes. For RTTs up to and including the duration of a number of subframes equal to the supported  number of DL HARQ processes (or pairs of processes if configured for spatial multiplexing), continuous transmission can be sustained. For RTTs longer than that, continuous transmission is not supported.
As an example, a HARQ RTT of 8ms is often referred to in the context of FDD. Since the PUCCH/PUSCH feedback to DL-SCH transmissions shall be transmitted in subframe n+4, where n is the subframe hosting the DL-SCH transmission, the 8ms RTT assumes that a retransmission can occur 4 subframes after the reception of the feedback on PUCCH/PUSCH; i.e., in subframe n+8. The timing of the feedback transmission is largely determined by UE processing time for DL-SCH reception and the timing of the retransmission (relative to the preceding feedback) is largely determined by eNB processing and scheduling time. For TDD the actual timing differs, but the same principles apply.
Depending on the implementation an eNB may need less or more than 3ms for processing and scheduling resulting in shorter and longer RTTs than 8ms, respectively. Due to the timing of the feedback on PUCCH/PUSCH, the lower bound of the DL HARQ RTT is 4ms for FDD and 5ms for TDD. DL HARQ RTTs greater than what is needed for 3ms eNB processing prohibits continuous transmission, but can enable e.g. improved UE battery life by extending the period between transmission attempts during which the UE can power save; i.e., the time which the UE can spend in DRX.

2. Conclusion and proposal

It is clear that no HARQ RTT is specified for transmissions on DL-SCH. The actual HARQ RTT is implementation dependent and for, e.g., performance and battery life reasons it is valuable to allow different configurations. Further, the HARQ RTT Timer shall reflect the time, between two transmission attempts of a DL-SCH HARQ process, which the UE can spend in a power saving DRX ‘state’. To account for the benefits of different HARQ RTTs, it is proposed that the HARQ RTT Timer is a configurable MAC parameter, configured by RRC.

Proposal 1: The HARQ RTT Timer is an RRC configurable MAC parameter.

To allow for a sufficient range of different configurations without adding too much overhead, while at the same time account for both typical FDD and typical TDD values, it is proposed to allow values in the set {6, 7, 8, 10, 12, 14, 16, 18} [subframes].

Proposal 2: The HARQ RTT Timer value range is {6, 7, 8, 10, 12, 14, 16, 18} [subframes].

A Text Proposal for TS 36.331 capturing the HARQ RTT Timer is provided in Annex A.

Proposal 3: The HARQ RTT Timer is captured in TS 36.331 by the Text Proposal provided in Annex A.

Annex A – Text Proposal for TS 36.331

–
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




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


harq-RTT-Timer




ENUMERATED {













n6, n7, n8, n10, n12, n14, n16, n18},



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






SEQUENCE {




shortDRX-Cycle





INTEGER (0), 


-- type,range,default FFS



drxShortCycleTimer




INTEGER (1..16) 

-- type,range,default FFS


}

OPTIONAL


}

OPTIONAL,


timeAlignmentTimer





ENUMERATED {













sf500, sf1280, sf2560, sf5120, sf10240, 













infinity, spare2, spare1}

DEFAULT sf500,


phr-Configuration




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.

	harq-RTT-Timer

Parameter: HARQ RTT Timer [36.321]. Value in number of sub-frames. Value n6 corresponds to 6 sub-frames, n7 corresponds to 7 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 sf10 corresponds to 10 subframes, sf20 corresponds to 20 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.


