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1 Introduction
On the subject TTI bundling for TDD the Reply-LS from RAN 1 ‎[1] has been received in response to the LS sent by RAN2 ‎

 REF _Ref205877183 \r \h 
‎[2].

RAN1 provided the following guidance regarding TTI bundling for TDD:

•
TTI bundling also for TDD

•
UL/DL configurations 0, 1 and 6 should be applicable for TTI bundling for TDD

•
Fixed bundle size of 4 TTI’s
2 Discussion

Based on the guidance RAN2 has received from RAN1 we propose to agree to exclude TDD configurations 2, 3, 4 and 5 for TTI bundling and to specify TTI bundling for the TDD configurations 0, 1 and 6. 

Proposal 1: TTI bundling is only supported for TDD configurations 0, 1 and 6.
Proposal 2: RRC configures the use of TTI Bundling for FDD and TDD configurations 0, 1 and 6. It is proposed to agree on the text proposal in the Annex.

RAN2 had agreed earlier on a TTI Bundle Size of 4 for FDD. For TDD RAN1 investigations have shown that a TTI Bundle Size of 4 is preferable over other configurations. 
In an earlier contribution ‎[4] we argued for using a TTI Bundle Size of 4 for the configurations 1 and 6. However for configuration 0 we were favoring a mixed approach with two bundle sizes of 3 and 4, since this option would allow using all uplink resources by the UE in bundled operation. However, this choice involves an increased complexity compared to the choice of using a single bundle Size of 4 for TDD configuration 0. In particular, it would be impossible to hide details in MAC specs that are now only visible in RAN1 specs.  For example the MAC entity would need to have information whether for a certain HARQ process the bundle size is 3 or 4.

Overall, we believe that choosing the same fixed TTI Bundle Size for all different configurations is beneficial, since this simplifies the specification and implementation. Therefore we suggest a fixed TTI Bundle Size of 4 for all scenarios and to capture this in ‎[3].
Proposal 3: A fixed TTI_BUNDLE_SIZE of 4 is used for FDD and TDD configurations 0, 1 and 6 if bundling is configured. It is proposed to agree on the attached CR.
3 Conclusion
Based on the RAN1 Reply LS we propose the following:

Proposal 1: TTI bundling is only supported for TDD configurations 0, 1, and 6.
A corresponding Text Proposal 
Proposal 2: RRC configures the use of TTI Bundling for FDD and TDD configurations 0, 1 and 6. It is proposed to agree on the RRC text proposal in the Annex.

Proposal 3: A fixed TTI_BUNDLE_SIZE of 4 is used for FDD and TDD configurations 0, 1 and 6 if bundling is configured. It is proposed to agree on the attached CR.
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5 Annex: TP for the RRC Specification
–
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, n15, n16, n18, n20, 












n24, n28}

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, spare},

-- need FFS


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


drx-RetransmissionTimer



INTEGER (0), 



-- type,range,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,


periodicPHR-Timer




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














sf1000, infinity, spare},


-- need FFS

prohibitPHR-Timer




ENUMERATED {sf0, sf100, sf200, sf1000},


-- need FFS

dl-PathlossChange




ENUMERATED {dB1, dB3, dB6, infinity}


-- need FFS
}

-- 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.

	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.

	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 only configured for FDD and TDD 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 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.
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