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1	Introduction
The Rel-16 Work Item Descriptions for LTE-M [1] and NB-IoT [2] contain a common objective on scheduling enhancement: 
Scheduling enhancement:
· [bookmark: _Hlk516765510]Specify scheduling multiple DL/UL transport blocks with single DCI for SC-PTM and unicast [RAN1, RAN2]

This objective has been discussed in the subsequent RAN2 meetings, and the agreements can be seen from [3].
Meanwhile, the discussions on this topic has been progressing in RAN1. The latest agreements from RAN1 are captured in [4] and [5].
This is a revision of previous contribution R2-1915395. Some open issues in RAN2 still remain, which are discussed in this paper. These issues are related to HARQ RTT timer for LTE-M bundled HARQ ACKs and drx-InactivityTimer for LTE-M, which has been discussed previously, but has not been concluded. Additionally, text proposals are provided to incorporate agreed RAN1 related parameters included in the LS from RAN1 [6] to TS 36.331. 
[bookmark: _Ref178064866]2	Discussion
2.1	Multi-TB scheduling impact on MAC timers
When multi-TB scheduling is configured and used, the timing relations between PDCCH, PDSCH, PUSCH and PUCCH can be different compared to the legacy scheduling scenario. To ensure that scheduling of multiple TBs works properly, the impact on the relevant MAC procedures, such as HARQ and DRX procedures need to be addressed. Few related issues are yet to be addressed by RAN2.
2.1.1	HARQ RTT timer for LTE-M bundled HARQ ACKs
Discussions during RAN2#108, resulted in the following agreements regarding HARQ RTT timer:
For NB-IoT; the length of HARQ RTT timer is set to k+2*N+1+delta.
For NB-IoT; the length of UL HARQ RTT timer is set to 1+delta
	Editor's Note: Understand the above two agreements are for non-interleaved case. 
Use deltaPDCCH concept (same as in legacy timer length) for both HARQ RTT timers.
For eMTC; the length of HARQ RTT timer is set to 7+l*N for unbundled HARQ ACK.
For NB-IoT, for interleaved transmission, timer length of UL HARQ RTT timer is set to 1+delta.
For NB-IoT, for interleaved transmission:
· Without bundled HARQ, timer length of HARQ RTT timer is set to k+2*N+1+delta.
· With bundled HARQ, timer length of HARQ RTT timer is set to k+N+3+delta. 

However, the case of bundled HARQ ACKs for LTE-M was not concluded. Since with bundled HARQ ACKs, the number of bundles is equal to or less than the amount of HARQ ACKs, the HARQ ACK timer should be configured according to the number of bundles, and not HARQ ACKs, as in one of the agreements above for the unbundled case. As the DCI scheduling the TBs includes information about the number of TBs scheduled (can be configured to be [1, 2, 3, 4]), and the number of ACKs included in one HARQ ACK bundle, it can be calculated how many bundles will be sent. 
Thus, the length of the HARQ RTT timer for bundled HARQ ACKs should be 7+k*N, where N is the used PUCCH repetition factor and k is equal to the amount of HARQ ACK bundles and is given by k= ceil(m/i), where m equals the amount of TBs scheduled, and i equals the number of ACKs included in one bundle.
[bookmark: _Toc32539439]For LTE-M the length of HARQ RTT timer is set to 7+k*N for bundled HARQ ACK, where k is equal to the number of HARQ ACK bundles.
2.1.2	drx-InactivityTimer for LTE-M
This issue was discussed in RAN2#108. The following was noted in the meeting notes:
Proposal 2	For multi-TB scheduling in LTE-M, the drx-InactivityTimer value is dynamically adjusted based on the number of TBs being scheduled by the DCI.
· Huawei wonders whether this is needed if the timer is started in the last TB. Ericsson thinks this would be an alternative.
· Intel thinks this is not needed assuming that existing mechanism works. Ericsson wonders thow the timer length would be configured in that case since the network would need to accommodate both cases. Intel thinks this is not the case, but a change may be needed only for the UL case.
· QC wonders why there is a need to link the timer length to the number of HARQ processes.

However, no common understanding was reached and thus, the issue is still pending. To summarize the problem:
· The purpose of drx-InactivityTimer is for the UE to stay active and listen to PDCCH during the PDCCH search space following the completion of the previously scheduled traffic.
· At expiry of drx-InactivityTimer, the UE may return to DRX in case no other timer constituting to Active time is running.
· In case of multi-TB scheduling, the scheduling delay between PDCCH and additional PDSCH TBs can be much larger compared to the single TB legacy scheduling scenario. 
· In case drx-InactivityTimer is configured according to legacy single TB scheduling, the timer may expire before completion of a multi-TB transmission. 
· This causes the UE to return to DRX before listening to MPDCCH search space in case of new grants. 
· If no changes are made, the UE might switch to DRX unexpectedly due to drx-InactivityTimer expiring too early because of legacy configuration, and the network needs to wait until the next DRX cycle to continue data scheduling. Thus, long delays may be experienced with multi-TB scheduling due to the UE switching to DRX ahead of its time. 
[bookmark: _Toc32505903]Long delays may be experienced with multi-TB scheduling as UE may switch to DRX unexpectedly with legacy drx-InactivityTimer.
Therefore, the starting condition or the value of the drx-InactivityTimer needs to be modified to compensate for this extra scheduling delay due to multi-TB scheduling. See Figure 1 for an example.


Figure 1. Example of LTE-M drx-InactivityTimer for single- and multi-TB scheduling. In the topmost alternative one TB is scheduled. Inactivity timer covers one PDCCH search space. The middle alternative shows configuration without ACK bundling with back-to-back ACKs. The bottom alternative shows bundled-ACK configuration. In the last two cases inactivity timer expires and there is no opportunity to schedule further data, UE may go to DRX.
To avoid drx-InactivityTimer expiring too early in multi-TB scheduling, a long drx-InactivityTimer value could be configured. This would ensure that the UE is in Active Time long enough. However, configuring a static, long value for drx-InactivityTimer would waste UE power when only one TB is scheduled in a DCI, so an alternative solution is preferred. 
[bookmark: _Toc32505904]Extended static value of drx-InactivityTimer to cover multi-TB case causes unnecessary inactivity and increased power consumption in case a single TB is scheduled.
Two possible solutions are:
1. Extend the drx-InactivityTimer value dynamically when multiple TBs are scheduled in one DCI. The extension of the timer can be proportional to the number of TBs scheduled.
· This provides means to align the drx-InactivityTimer value with the number of scheduled TBs, thus the UE would be inactive for the right amount of time in order to preserve UE battery. This retains the legacy behaviour for starting the timer.
2. Start the drx-InactivityTimer when all PDSCH transmissions have been received or all PUSCH transmissions have been sent.
· If the drx-InactivityTimer is not dynamically adjusted, setting a static value for the timer is challenging, as the number of scheduled TBs can vary from one DCI to another. In this case, either the UE may spend more time being in Active time but without receiving/transmitting anything unnecessarily when fewer TBs are scheduled, or the value of drx-InactivityTimer needs to be reconfigured more often, which wastes network resources and UE power. This solution would also have a larger impact on specifications, as the behaviour from legacy LTE needs to be altered regarding when the timer is started.
Based on above discussion, we prefer the first presented solution with dynamically adjusted value for drx-InactivityTimer.
[bookmark: _Toc32539440]For multi-TB scheduling in LTE-M, the drx-InactivityTimer value is dynamically adjusted based on the number of TBs being scheduled by the DCI.
2.2 	Scheduling gaps configuration for multi-TB multicast
In RAN1#99, the following was agreed for LTE-M [4]:
Agreement
For multicast, a scheduling gap can be inserted after each TB, where the gap length is configurable between {0, 2, 4, 8, 16, 32, 64, 128} subframes. The configuration is per cell.

While following was agreed for NB-IoT [5]:
Agreement
For multicast, a scheduling gap can be inserted after each TB, where the gap length is configurable between {0, 16, 32, 64, 128} subframes. The configuration is per cell.


Thus, RAN1 has agreed to introduce scheduling gaps in multi-TB transmissions for LTE-M unicast and LTE-M multicast, while for NB-IoT unicast scheduling gaps are not supported and for NB-IoT multicast scheduling gaps are supported. 
As can be seen, the configuration of scheduling gaps is per cell, thus same for all SC-MTCHs supporting multi-TB scheduling in one cell and not SC-MTCH specific. This means that the configuration of the scheduling gap length can be broadcasted for all UEs, for example, via System Information. SC-PtM specific information is configured in SIB20(-NB), thus it is proposed to configure scheduling gaps for multi-TB multicast in SIB20(-NB).
[bookmark: _Toc32539441]Scheduling gaps for multi-TB scheduling with multicast are configured in SIB20 for LTE-M.
[bookmark: _Toc32539442]Scheduling gaps for multi-TB scheduling with multicast are configured in SIB20-NB for NB-IoT.
In section 3 below there are text proposals, including configuration of scheduling gaps in SIB20(-NB).
Additionally, RAN1 has provided an LS to RAN2 in [6], which includes several L1 configuration parameters to be included in TS 36.331 for multi-TB scheduling. Text proposals for these parameters are also provided in the section 3 below.
[bookmark: _Toc32539443]Capture the text proposal in Section 3.
3	Text Proposal
[bookmark: _Toc29343696][bookmark: _Toc29342557][bookmark: _Toc20487262]From TS 36.331, and running CRs for TS 36.331 [8], R2-1916364 [9] (LTE-M) and R2-1916566 [10] (NB-IoT):
First Change
–	SystemInformationBlockType20
The IE SystemInformationBlockType20 contains the information required to acquire the control information associated transmission of MBMS using SC-PTM.
SystemInformationBlockType20 information element
-- ASN1START

SystemInformationBlockType20-r13 ::=	SEQUENCE {
	sc-mcch-RepetitionPeriod-r13		ENUMERATED {rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256},
	sc-mcch-Offset-r13				INTEGER (0..10),
	sc-mcch-FirstSubframe-r13		INTEGER (0..9),
	sc-mcch-duration-r13			INTEGER (2..9)	OPTIONAL,
	sc-mcch-ModificationPeriod-r13	ENUMERATED {rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256,
										rf512, rf1024, r2048, rf4096, rf8192, rf16384, rf32768,												rf65536},
	lateNonCriticalExtension			OCTET STRING						OPTIONAL,
	...,
	[[	br-BCCH-Config-r14					SEQUENCE {
			dummy								ENUMERATED {rf1},
			dummy2								ENUMERATED {rf1},
			mpdcch-Narrowband-SC-MCCH-r14		INTEGER (1..maxAvailNarrowBands-r13),
			mpdcch-NumRepetition-SC-MCCH-r14	ENUMERATED {r1, r2, r4, r8, r16,
															r32, r64, r128, r256},
			mpdcch-StartSF-SC-MCCH-r14			CHOICE {
				fdd-r14								ENUMERATED {v1, v1dot5, v2, v2dot5, v4,
																v5, v8, v10},
				tdd-r14								ENUMERATED {v1, v2, v4, v5, v8, v10, v20}
			},
			mpdcch-PDSCH-HoppingConfig-SC-MCCH-r14	ENUMERATED {off, ce-ModeA, ce-ModeB},
			sc-mcch-CarrierFreq-r14				ARFCN-ValueEUTRA-r9,
			sc-mcch-Offset-BR-r14				INTEGER (0..10),
			sc-mcch-RepetitionPeriod-BR-r14		ENUMERATED {rf32, rf128, rf512, rf1024,
													rf2048, rf4096, rf8192, rf16384},
			sc-mcch-ModificationPeriod-BR-r14	ENUMERATED { rf32, rf128, rf256, rf512, rf1024,
													rf2048, rf4096, rf8192, rf16384, rf32768,
													rf65536, rf131072, rf262144, rf524288,
													rf1048576}
		}																	OPTIONAL,	-- Need OR
		sc-mcch-SchedulingInfo-r14			SC-MCCH-SchedulingInfo-r14		OPTIONAL,	-- Need OP
		pdsch-maxNumRepetitionCEmodeA-SC-MTCH-r14
											ENUMERATED { r16, r32 }		OPTIONAL,	-- Need OR
		pdsch-maxNumRepetitionCEmodeB-SC-MTCH-r14
											ENUMERATED {
												r192, r256, r384, r512, r768, r1024,
												r1536, r2048}				OPTIONAL	-- Need OR
	]],
	[[	sc-mcch-RepetitionPeriod-v1470		ENUMERATED {rf1} 				OPTIONAL,	-- Need OR
		sc-mcch-ModificationPeriod-v1470	ENUMERATED {rf1} 				OPTIONAL	-- Need OR
	]],
	[[	multi-TB-SC-MTCH-Gaps-r16			ENUMERATED {
												psf0, psf2, psf4, psf8, psf16, psf32,
												psf64, psf128}				OPTIONAL	-- Need OR
	]]
}

SC-MCCH-SchedulingInfo-r14::=	SEQUENCE	{
	onDurationTimerSCPTM-r14			ENUMERATED {psf10, psf20, psf100, psf300,
												psf500, psf1000, psf1200, psf1600},
	drx-InactivityTimerSCPTM-r14		ENUMERATED {psf0, psf1, psf2, psf4, psf8, psf16,
												psf32, psf64, psf128, psf256, ps512,
												psf1024, psf2048, psf4096, psf8192, psf16384},
	schedulingPeriodStartOffsetSCPTM-r14	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),
		sf2048									INTEGER(0..2047),
		sf4096									INTEGER(0..4095),
		sf8192									INTEGER(0..8191)
	},
	...
}

-- ASN1STOP

	SystemInformationBlockType20 field descriptions

	br-BCCH-Config-r14
The field is present if SystemInformationBlockType20 is sent on BR-BCCH. Otherwise the field is absent.

	dummy
This field is not used in the specification. If received it shall be ignored by the UE.

	drx-InactivityTimerSCPTM
Timer for listening to SC-MCCH scheduling in TS 36.321 [6]. Value in number of MPDCCH sub-frames. Value psf0 corresponds to 0 MPDCCH sub-frame, psf1 corresponds to 1 MPDCCH sub-frame and so on.

	mpdcch-Narrowband-SC-MCCH
Narrowband for MPDCCH for SC-MCCH, see TS 36.213 [23].

	mpdcch-NumRepetitions-SC-MCCH
The maximum number of MPDCCH repetitions the UE needs to monitor for SC-MCCH, see TS 36.213 [23].

	mpdcch-StartSF-SC-MCCH
Configuration of the starting subframes of the MPDCCH search space for SC-MCCH, see TS 36.213 [23].

	mpdcch-PDSCH-HoppingConfig-SC-MCCH
Frequency hopping configuration for MPDCCH/PDSCH for SC-MCCH, see TS 36.213 [23].

	multi-TB-SC-MTCH-Gaps
Indicates the duration of scheduling gaps after each transport block in subframes, when a single DCI schedules multiple SC-MTCH transport blocks for SC-PTM multicast in RRC_IDLE for BL UEs or UEs in CE. If the field is absent, no scheduling gaps are inserted. Value psf0 corresponds to 0 MPDCCH sub-frame, psf1 corresponds to 1 MPDCCH sub-frame and so on.

	onDurationTimerSCPTM
Indicates the duration in subframes during which SC-MCCH may be scheduled in MPDCCH sub-frames, see TS 36.321 [6].

	pdsch-maxNumRepetitionCEmodeA-SC-MTCH
Maximum value to indicate the set of PDSCH repetition numbers for SC-MTCH to UEs in CE mode A, see TS 36.213 [23].

	pdsch-maxNumRepetitionCEmodeB-SC-MTCH
Maximum value to indicate the set of PDSCH repetition numbers for SC-MTCH CE to UEs in mode B, see TS 36.213 [23].

	schedulingPeriodStartOffsetSCPTM
SCPTM-SchedulingCycle and SCPTM-SchedulingOffset in TS 36.321 [6]. The value of SCPTM-SchedulingCycle is in number of sub-frames. Value sf10 corresponds to 10 sub-frames, sf20 corresponds to 20 sub-frames and so on. The value of SCPTM-SchedulingOffset is in number of sub-frames.

	sc-mcch-CarrierFreq
Downlink carrier used for all multicast SC-MCCH transmissions.

	sc-mcch-duration
Indicates, starting from the subframe indicated by sc-mcch-FirstSubframe, the duration in subframes during which SC-MCCH may be scheduled in PDCCH sub-frames, see TS 36.321 [6]. Absence of this IE means that SC-MCCH is only scheduled in the subframe indicated by sc-mcch-FirstSubframe.

	sc-mcch-ModificationPeriod
Defines periodically appearing boundaries, i.e. radio frames for which SFN mod sc-mcch-ModificationPeriod = 0. The contents of different transmissions of SC-MCCH information can only be different if there is at least one such boundary in-between them. Value rf2 corresponds to 2 radio frames, value rf4 corresponds to 4 radio frames and so on. In case sc-mcch-ModificationPeriod-v1470 is configured, the UE shall ignore the configuration of sc-mcch-ModificationPeriod-r13.

	sc-mcch-ModificationPeriod-BR
Defines periodically appearing boundaries for BL UE or UE in CE, i.e. radio frames for which (H-SFN*1024 + SFN) mod sc-mcch-ModificationPeriod-BR = 0 if hyperSFN is present in SystemInformationBlockType1-BR or radio frames for which SFN mod sc-mcchModificationPeriod-BR = 0 otherwise.The contents of different transmissions of SC-MCCH information can only be different if there is at least one such boundary in-between them. Value rf32 corresponds to 32 radio frames, value rf128 corresponds to 128 radio frames and so on.

	sc-mcch-FirstSubframe
Indicates the first subframe in which SC-MCCH is scheduled

	sc-mcch-Offset
Indicates, together with the sc-mcch-RepetitionPeriod, the radio frames in which SC-MCCH is scheduled i.e. SC-MCCH is scheduled in radio frames for which: SFN mod sc-mcch-RepetitionPeriod = sc-mcch-Offset.

	sc-mcch-Offset-BR
Indicates, together with the sc-mcch-RepetitionPeriod-BR, the boundary of the SC-MCCH repetition period for BL UE or UE in CE: (H-SFN*1024 + SFN) mod sc-mcch-RepetitionPeriod-BR = sc-mcch-Offset-BR if hyperSFN is present in SystemInformationBlockType1-BR or radio frames for which (SFN mod mod sc-mcch-RepetitionPeriod-BR) = sc-mcch-Offset-BR otherwise.

	sc-mcch-RepetitionPeriod
Defines the interval between transmissions of SC-MCCH information, in radio frames. Value rf2 corresponds to 2 radio frames, rf4 corresponds to 4 radio frames and so on. In case sc-mcch-RepetitionPeriod-v1470 is configured, the UE shall ignore the configuration of sc-mcch-RepetitionPeriod-r13.

	sc-mcch-RepetitionPeriod-BR
Defines the interval between transmissions of SC-MCCH information for BL UE or UE in CE, in radio frames. Value rf32 corresponds to 32 radio frames, rf128 corresponds to 128 radio frames and so on.

	sc-mcch-SchedulingInfo
DRX information for the SC-MCCH. If this field is absent, DRX is not used for SC-MCCH reception.



Next Change

[bookmark: _Toc29344043][bookmark: _Toc29342904][bookmark: _Toc20487603]–	SystemInformationBlockType20-NB
For FDD, the IE SystemInformationBlockType20-NB contains the information required to acquire the control information associated with transmission of MBMS using SC-PTM.
SystemInformationBlockType20-NB information element
-- ASN1START

SystemInformationBlockType20-NB-r14 ::=	SEQUENCE {
	npdcch-SC-MCCH-Config-r14				NPDCCH-SC-MCCH-Config-NB-r14,
	sc-mcch-CarrierConfig-r14				CHOICE {
		dl-CarrierConfig-r14					DL-CarrierConfigCommon-NB-r14,
		dl-CarrierIndex-r14						INTEGER (0.. maxNonAnchorCarriers-NB-r14)
	},
	sc-mcch-RepetitionPeriod-r14			ENUMERATED {rf32, rf128, rf512, rf1024,
														rf2048, rf4096, rf8192, rf16384},
	sc-mcch-Offset-r14						INTEGER (0..10),
	sc-mcch-ModificationPeriod-r14			ENUMERATED { rf32, rf128, rf256, rf512, rf1024,
													rf2048, rf4096, rf8192, rf16384, rf32768,
													rf65536, rf131072, rf262144, rf524288,
													rf1048576, spare1},
	sc-mcch-SchedulingInfo-r14				SC-MCCH-SchedulingInfo-NB-r14		OPTIONAL,	-- Need OP
	lateNonCriticalExtension				OCTET STRING						OPTIONAL,
	...,
	[[	multi-TB-SC-MTCH-SchedulingGapConfig-r16	ENUMERATED	{
														sf0, sf16, sf32, 
														sf64, sf128}			OPTIONAL	-- Need OR
	]]
}

NPDCCH-SC-MCCH-Config-NB-r14 ::=	SEQUENCE {
	npdcch-NumRepetitions-SC-MCCH-r14		ENUMERATED {r1, r2, r4, r8, r16,
														r32, r64, r128, r256,
														r512, r1024, r2048},
	npdcch-StartSF-SC-MCCH-r14				ENUMERATED {v1dot5, v2, v4, v8,
														v16, v32, v48, v64},
	npdcch-Offset-SC-MCCH-r14				ENUMERATED {zero, oneEighth, oneQuarter,
														threeEighth, oneHalf, fiveEighth,
														threeQuarter, sevenEighth}
}

SC-MCCH-SchedulingInfo-NB-r14::=	SEQUENCE	{
	onDurationTimerSCPTM-r14					ENUMERATED {
													pp1, pp2, pp3, pp4,
													pp8, pp16, pp32, spare},
	drx-InactivityTimerSCPTM-r14				ENUMERATED {
													pp0, pp1, pp2, pp3,
													pp4, pp8, pp16, pp32},
	schedulingPeriodStartOffsetSCPTM-r14		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),
		sf2048										INTEGER(0..2047),
		sf4096										INTEGER(0..4095),
		sf8192										INTEGER(0..8191)
	},
	...
}

-- ASN1STOP

	SystemInformationBlockType20-NB field descriptions

	dl-CarrierConfig
Downlink carrier used for SC-MCCH. E-UTRAN cannot configure a downlink carrier operating in mixed operation mode.

	dl-CarrierIndex
Index to a downlink carrier signalled in system information. Value '0' corresponds to the anchor carrier, value '1' corresponds to the first entry in dl-ConfigList in SystemInformationBlockType22-NB, value '2' corresponds to the second entry in dl-ConfigList and so on.

	drx-InactivityTimerSCPTM
Timer for SC-MCCH reception in TS 36.321 [6]. Value in number of NPDCCH periods. Value pp1 corresponds to 1 NPDCCH period, pp2 corresponds to 2 NPDCCH periods and so on.

	multi-TB-SC-MTCH-SchedulingGapConfig
Indicates the duration of scheduling gaps after each TB in subframes, when a single DCI schedules multiple SC-MTCH transport blocks for SC-PTM multicast in RRC_IDLE, see TS 36.212 [22] and TS 36.213 [23]. If the field is absent, no scheduling gaps are inserted. Value sf0 corresponds to 0 sub-frames, sf16 corresponds to 16 sub-frames and so on.

	npdcch-NumRepetitions-SC-MCCH
The maximum number of NPDCCH repetitions the UE needs to monitor for SC-MCCH multicast search space, see TS 36.213 [23].

	npdcch-Offset-SC-MCCH
Fractional period offset of starting subframe for NPDCCH multicast search space for SC-MCCH, see TS 36.213 [23].

	npdcch-StartSF-SC-MCCH
Starting subframes configuration of the NPDCCH multicast search space for SC-MCCH, see TS 36.213 [23].

	onDurationTimerSCPTM
Timer for SC-MCCH reception in TS 36.321 [6]. Value in number of NPDCCH periods. Value pp1 corresponds to 1 NPDCCH period, pp2 corresponds to 2 NPDCCH periods and so on.

	schedulingPeriodStartOffsetSCPTM
SCPTM-SchedulingCycle and SCPTM-SchedulingOffset in TS 36.321 [6]. The value of SCPTM-SchedulingCycle is in number of sub-frames. Value sf10 corresponds to 10 sub-frames, sf20 corresponds to 20 sub-frames and so on. The value of SCPTM-SchedulingOffset is in number of sub-frames.

	sc-mcch-CarrierConfig
Downlink carrier that is used for SC-MCCH.

	sc-mcch-ModificationPeriod
Defines periodically appearing boundaries, i.e. radio frames for which (H-SFN * 1024 +SFN) mod sc-mcch-ModificationPeriod = 0. The contents of different transmissions of SC-MCCH information can only be different if there is at least one such boundary in-between them. Value rf32 corresponds to 32 radio frames, value rf128 corresponds to 128 radio frames and so on.

	sc-mcch-Offset
Indicates, together with the sc-mcch-RepetitionPeriod, the boundary of the repetition period: (H-SFN * 1024 +SFN) mod sc-mcch-RepetitionPeriod = sc-mcch-Offset.

	sc-mcch-RepetitionPeriod
Defines the interval between transmissions of SC-MCCH information, in radio frames. Value rf32 corresponds to 32 radio frames, rf128 corresponds to 128 radio frames and so on.

	sc-mcch-SchedulingInfo
DRX information for the SC-MCCH. If the field is absent, DRX is not used for SC-MCCH reception.



Next Change
[bookmark: _Toc20487301]–	PDSCH-Config
The IE PDSCH-ConfigCommon and the IE PDSCH-ConfigDedicated are used to specify the common and the UE specific PDSCH configuration respectively.
PDSCH-Config information element
-- ASN1START

PDSCH-ConfigCommon ::=		SEQUENCE {
	referenceSignalPower				INTEGER (-60..50),
	p-b									INTEGER (0..3)
}

PDSCH-ConfigCommon-v1310 ::=	SEQUENCE {
	pdsch-maxNumRepetitionCEmodeA-r13	ENUMERATED {
											r16, r32 }					OPTIONAL,	-- Need OR
	pdsch-maxNumRepetitionCEmodeB-r13	ENUMERATED {
											r192, r256, r384, r512, r768, r1024,
											r1536, r2048}					OPTIONAL	-- Need OR
}

PDSCH-ConfigDedicated::=		SEQUENCE {
	p-a									ENUMERATED {
											dB-6, dB-4dot77, dB-3, dB-1dot77,
											dB0, dB1, dB2, dB3}
}

PDSCH-ConfigDedicated-v1130 ::=		SEQUENCE {
	dmrs-ConfigPDSCH-r11				DMRS-Config-r11					OPTIONAL,	-- Need ON
	qcl-Operation						ENUMERATED {typeA, typeB}			OPTIONAL,	-- Need OR
	re-MappingQCLConfigToReleaseList-r11	RE-MappingQCLConfigToReleaseList-r11	OPTIONAL,	-- Need ON
	re-MappingQCLConfigToAddModList-r11		RE-MappingQCLConfigToAddModList-r11		OPTIONAL	-- Need ON
}

PDSCH-ConfigDedicated-v1280 ::=		SEQUENCE {
	tbsIndexAlt-r12						ENUMERATED {a26, a33}				OPTIONAL	-- Need OR
}

PDSCH-ConfigDedicated-v1310 ::=		SEQUENCE {
	dmrs-ConfigPDSCH-v1310				DMRS-Config-v1310					OPTIONAL	-- Need ON
}

PDSCH-ConfigDedicated-v1430 ::=		SEQUENCE {
	ce-PDSCH-MaxBandwidth-r14			ENUMERATED {bw5, bw20}				OPTIONAL,	-- Need OP
	ce-PDSCH-TenProcesses-r14			ENUMERATED {on}						OPTIONAL,	-- Need OR
	ce-HARQ-AckBundling-r14				ENUMERATED {on}						OPTIONAL,	-- Need OR
	ce-SchedulingEnhancement-r14		ENUMERATED {range1, range2}			OPTIONAL,	-- Need OR
	tbsIndexAlt2-r14						ENUMERATED {b33}				OPTIONAL	-- Need OR
}

PDSCH-ConfigDedicated-v1530 ::=		SEQUENCE {
	qcl-Operation-v1530						ENUMERATED {typeC}				OPTIONAL,	-- Need OR
	tbs-IndexAlt3-r15							ENUMERATED {a37}			OPTIONAL,	-- Need OR
	-- eNote (ToDo): Clarify that eMTC fields (i.e. fields starting with ce-) do not apply
	-- for SCell (merging issue)
	ce-CQI-AlternativeTableConfig-r15			ENUMERATED {on}				OPTIONAL,	-- Need OR
	ce-PDSCH-64QAM-Config-r15					ENUMERATED {on}				OPTIONAL,	-- Need OR
	ce-PDSCH-FlexibleStartPRB-AllocConfig-r15	ENUMERATED {on}				OPTIONAL,	-- Need OR
	altMCS-TableScalingConfig-r15		ENUMERATED {oDot5, oDot625, oDot75, oDot875}	OPTIONAL	-- Need OR
}

PDSCH-ConfigDedicated-v16xy ::=		SEQUENCE {
	ce-PDSCH-MultiTB-AllocConfig-r16		CHOICE {
		release				NULL,
		setup				SEQUENCE {
			multi-TB-DL-Interleaving-r16		ENUMERATED {on}				OPTIONAL,	-- Need OR
			multi-TB-DL-HARQ-Bundling-r16		ENUMERATED {on}				OPTIONAL	-- Need OR
		}
	}
}


PDSCH-ConfigDedicatedSCell-v1430 ::=		SEQUENCE {
	tbsIndexAlt2-r14						ENUMERATED {b33}				OPTIONAL	-- Need OR
}

RE-MappingQCLConfigToAddModList-r11 ::=		SEQUENCE (SIZE (1..maxRE-MapQCL-r11)) OF PDSCH-RE-MappingQCL-Config-r11

RE-MappingQCLConfigToReleaseList-r11 ::=	SEQUENCE (SIZE (1..maxRE-MapQCL-r11)) OF PDSCH-RE-MappingQCL-ConfigId-r11

PDSCH-RE-MappingQCL-Config-r11 ::=		SEQUENCE {
	pdsch-RE-MappingQCL-ConfigId-r11	PDSCH-RE-MappingQCL-ConfigId-r11,
	optionalSetOfFields-r11				SEQUENCE {
		crs-PortsCount-r11					ENUMERATED {n1, n2, n4, spare1},
		crs-FreqShift-r11					INTEGER (0..5),
		mbsfn-SubframeConfigList-r11		CHOICE {
			release								NULL,
			setup								SEQUENCE {
				subframeConfigList					MBSFN-SubframeConfigList
			}
		}																	OPTIONAL,	-- Need ON
		pdsch-Start-r11						ENUMERATED {reserved, n1, n2, n3, n4, assigned}
	}																		OPTIONAL,	-- Need OP
	csi-RS-ConfigZPId-r11				CSI-RS-ConfigZPId-r11,
	qcl-CSI-RS-ConfigNZPId-r11			CSI-RS-ConfigNZPId-r11				OPTIONAL,	-- Need OR
	...,
	[[	mbsfn-SubframeConfigList-v1430	CHOICE {
			release						NULL,
			setup						SEQUENCE {
				subframeConfigList-v1430	MBSFN-SubframeConfigList-v1430
			}
		}																	OPTIONAL	-- Need OP
	]],
	[[	codewordOneConfig-v1530				CHOICE {
			release						NULL,
			setup						SEQUENCE {
				crs-PortsCount-v1530					ENUMERATED {n1, n2, n4, spare1},
				crs-FreqShift-v1530						INTEGER (0..5),
				mbsfn-SubframeConfigList-v1530			MBSFN-SubframeConfigList	OPTIONAL,
				mbsfn-SubframeConfigListExt-v1530		MBSFN-SubframeConfigList-v1430 OPTIONAL,
				pdsch-Start-v1530						ENUMERATED {reserved, n1, n2, n3, n4, assigned},
				csi-RS-ConfigZPId-v1530					CSI-RS-ConfigZPId-r11,
				qcl-CSI-RS-ConfigNZPId-v1530			CSI-RS-ConfigNZPId-r11	OPTIONAL
			}
		}																OPTIONAL 	-- Cond TypeC
	]]
}

-- ASN1STOP

	PDSCH-Config field descriptions

	altMCS-TableScalingConfig
Presence of the field indicates activation of 6-bit MCS table (i.e., altMCS-Table) for UE indicating support for altMCS-Table, see TS 36.212 [22] and TS 36.213 [23]. The indicated value configures the parameter altMCS-Table-Scaling where value oDot5 corresponds to scaling factor 0.5, value oDot625 corresponds to scaling factor 0.625 and so on, see TS 36.213 [23].

	ce-CQI-AlternativeTableConfig
Configures the UE supporting alternative CQI table to use the alternative CQI table in CE mode A. See TS 36.213 [23].

	ce-HARQ-AckBundling
Activation of PDSCH HARQ-ACK bundling in half duplex FDD in CE mode A, see TS 36.212 [22] and TS 36.213 [23].

	ce-PDSCH-64QAM-Config
Activation of 64 QAM for non-repeated unicast PDSCH in CE mode A.

	ce-PDSCH-FlexibleStartPRB-AllocConfig
Activation of flexible starting PRB for PDSCH resource allocation in CE mode A or B. E-UTRAN does not configure this field when E-UTRA system bandwidth is 1.4 MHz.

	ce-PDSCH-MaxBandwidth
Maximum PDSCH channel bandwidth in CE mode A and B, see TS 36.212 [22] and TS 36.213 [23]. Value bw5 corresponds to 5 MHz, and value bw20 corresponds to 20 MHz. If this field is absent, the UE shall release any existing value and set the maximum PDSCH channel bandwidth in CE mode A and B to 1.4 MHz. Parameter: transmission bandwidth configuration, see TS 36.101 [42], table 5.6-1. The max bandwidth can by configured to 5MHz for BL UEs and 5MHz or 20MHz for UEs in CE.

	ce-PDSCH-TenProcesses
Configuration of 10 (instead of 8) DL HARQ processes in FDD in CE mode A, see TS 36.212 [22] and TS 36.213 [23].

	ce-SchedulingEnhancement
Activation of dynamic HARQ-ACK delay for HD-FDD for PDSCH in CE mode A controlled by the DCI, see TS 36.212 [22] and TS 36.213 [23]. Value range1 corresponds to the first range of HARQ-ACK delays, and value range2 corresponds to second range of HARQ-ACK delays.

	codewordOneConfig
The field corresponds to codeword 1, see TS 36.213 [23], clause 7.1.10. If absent, the UE applies the values from the serving cell configured on the same frequency.

	mbsfn-SubframeConfigList
Indicates the MBSFN configuration for the CSI-RS resources. If optionalSetOfFields is absent, the fields mbsfn-SubframeConfigList-r11 and mbsfn-SubframeConfigList-v1430 are released.

	multi-TB-DL-Interleaving
Activation of interleaving of repetitions of separate transport blocks, when a single DCI schedules multiple transport blocks for DL unicast in CE mode A/B in RRC_CONNECTED, see TS 36.213 [23].

	multi-TB-DL-HARQ-Bundling
Activation of HARQ-ACK feedback bundling, when a single DCI schedules multiple transport blocks for DL unicast in CE mode A in RRC_CONNECTED, see TS 36.212 [22] and TS 36.213 [23].

	optionalSetOfFields
If absent, the UE releases the configuration provided previously, if any, and applies the values from the serving cell configured on the same frequency. If the UE is configured with qcl-Operation-v1530, this field corresponds to codeword 0, see TS 36.213 [23], clause 7.1.10.

	p-a

Parameter: , see TS 36.213 [23], clause 5.2. Value dB-6 corresponds to -6 dB, dB-4dot77 corresponds to -4.77 dB etc.

	p-b

Parameter: , see TS 36.213 [23], clause Table 5.2-1.

	pdsch-maxNumRepetitionCEmodeA
Maximum value to indicate the set of PDSCH repetition numbers for CE mode A, see TS 36.211 [21] and TS 36.213 [23].

	pdsch-maxNumRepetitionCEmodeB
Maximum value to indicate the set of PDSCH repetition numbers for CE mode B, see TS 36.211 [21] and TS 36.213 [23].

	pdsch-Start
The starting OFDM symbol of PDSCH for the concerned serving cell, see TS 36.213 [23], clause 7.1.6.4. Values 1, 2, 3 are applicable when dl-Bandwidth for the concerned serving cell is greater than 10 resource blocks, values 2, 3, 4 are applicable when dl-Bandwidth for the concerned serving cell is less than or equal to 10 resource blocks, see TS 36.211 [21], Table 6.7-1. Value n1 corresponds to 1, value n2 corresponds to 2 and so on. If the field pdsch-Start-v1530 is also configured, E-UTRAN ensures that this value is the same as pdsch-Start (i.e., without suffix).

	qcl-CSI-RS-ConfigNZPId
Indicates the CSI-RS resource that is quasi co-located with the PDSCH antenna ports, see TS 36.213 [23], clause 7.1.9. E-UTRAN configures this field if and only if the UE is configured with qcl-Operation set to typeB or qcl-Operation-v1530 set to typeC. If the UE is configured with qcl-Operation-v1530 set to typeC, the field qcl-CSI-RS-ConfigNZPId-r11 corresponds to codeword 0, and the field qcl-CSI-RS-ConfigNZPId-v1530 corresponds to codeword 1, see TS 36.213 [23], clause 7.1.10..

	qcl-Operation
Indicates the quasi co-location behaviour to be used by the UE, type A, type B, or type C, as described in TS 36.213 [23], clause 7.1.10. In case qcl-Operation-v1530 is present, the UE shall ignore the field qcl-Operation (without suffix). E-UTRAN configures qcl-Operation-v1530 only when transmission mode 10 is configured for the serving cell on this carrier frequency and QCL type C is configured.

	referenceSignalPower
Parameter: Reference-signal power, which provides the downlink reference-signal EPRE, see TS 36.213 [23], clause 5.2. The actual value in dBm.

	re-MappingQCLConfigToAddModList, re-MappingQCLConfigToReleaseList
For a serving frequency E-UTRAN configures at least one PDSCH-RE-MappingQCL-Config when transmission mode 10 is configured for the serving cell on this carrier frequency. Otherwise it does not configure this field.

	tbsIndexAlt
Indicates the applicability of the alternative TBS index for the ITBS 26 and 33 (see TS 36.213 [23], Table 7.1.7.2.1-1), to all subframes scheduled by DCI format 2C or 2D. Value a26 refers to the alternative TBS index ITBS 26A, and value a33 refers to the alternative TBS index ITBS 33A. If this field is not configured, the UE shall use ITBS 26 specified in Table 7.1.7.2.1-1 in TS 36.213 [23] for all subframes instead. If neither this field nor tbsIndexAlt2 configures an alternative TBS index for ITBS 33, the UE shall use ITBS 33 specified in Table 7.1.7.2.1-1 in TS 36.213 [23] for all subframes instead.

	tbsIndexAlt2
Indicates the applicability of the alternative TBS index for the ITBS 33 (see TS 36.213 [23], Table 7.1.7.2.1-1) to all subframes. Value b33 refers to the alternative TBS index ITBS 33B. If neither this field nor tbsIndexAlt configures an alternative TBS index for ITBS 33, the UE shall use ITBS 33 specified in Table 7.1.7.2.1-1 in TS 36.213 [23] for all subframes instead.

	tbs-IndexAlt3
Indicates the applicability of the alternative TBS index for the ITBS 37 (see TS 36.213 [23], Table 7.1.7.2.1-1) to all subframes. Value a37 refers to the alternative TBS index ITBS 37A.



	Conditional presence
	Explanation

	[bookmark: _Hlk505848715]TypeC
	[bookmark: _Hlk505849212]The field is optional, need ON when qcl-Operation is configured with typeC. Otherwise the field is not present and the UE shall delete any existing value for this field. 




Next Change
–	PUSCH-Config
The IE PUSCH-ConfigCommon is used to specify the common PUSCH configuration and the reference signal configuration for PUSCH and PUCCH. The IE PUSCH-ConfigDedicated is used to specify the UE specific PUSCH configuration.
PUSCH-Config information element
-- ASN1START

PUSCH-ConfigCommon ::=				SEQUENCE {
	pusch-ConfigBasic					SEQUENCE {
		n-SB								INTEGER (1..4),
		hoppingMode							ENUMERATED {interSubFrame, intraAndInterSubFrame},
		pusch-HoppingOffset					INTEGER (0..98),
		enable64QAM							BOOLEAN
	},
	ul-ReferenceSignalsPUSCH			UL-ReferenceSignalsPUSCH
}

PUSCH-ConfigCommon-v1270 ::=		SEQUENCE {
	enable64QAM-v1270						ENUMERATED {true}
}

PUSCH-ConfigCommon-v1310 ::=	SEQUENCE {
	pusch-maxNumRepetitionCEmodeA-r13	ENUMERATED {
											r8, r16, r32 }					OPTIONAL,	-- Need OR
	pusch-maxNumRepetitionCEmodeB-r13	ENUMERATED {
											r192, r256, r384, r512, r768, r1024,
											r1536, r2048}					OPTIONAL,	-- Need OR
	pusch-HoppingOffset-v1310
									INTEGER (1..maxAvailNarrowBands-r13)	OPTIONAL	-- Need OR
}

PUSCH-ConfigDedicated ::=			SEQUENCE {
	betaOffset-ACK-Index				INTEGER (0..15),
	betaOffset-RI-Index					INTEGER (0..15),
	betaOffset-CQI-Index				INTEGER (0..15)
}

PUSCH-ConfigDedicated-v1020 ::=		SEQUENCE {
	betaOffsetMC-r10					SEQUENCE {	
		betaOffset-ACK-Index-MC-r10			INTEGER (0..15),
		betaOffset-RI-Index-MC-r10			INTEGER (0..15),
		betaOffset-CQI-Index-MC-r10			INTEGER (0..15)
	}																		OPTIONAL,	-- Need OR
	groupHoppingDisabled-r10			ENUMERATED {true}					OPTIONAL,	-- Need OR
	dmrs-WithOCC-Activated-r10			ENUMERATED {true}					OPTIONAL	-- Need OR
}

PUSCH-ConfigDedicated-v1130 ::=		SEQUENCE {
	pusch-DMRS-r11						CHOICE {
		release								NULL,
		setup								SEQUENCE {
			nPUSCH-Identity-r11					INTEGER (0..509),
			nDMRS-CSH-Identity-r11				INTEGER (0..509)
		}
	}
}

PUSCH-ConfigDedicated-v1250::=		SEQUENCE {
	uciOnPUSCH							CHOICE {
		release								NULL,
		setup									SEQUENCE {
			betaOffset-ACK-Index-SubframeSet2-r12			INTEGER (0..15),
			betaOffset-RI-Index-SubframeSet2-r12			INTEGER (0..15),
			betaOffset-CQI-Index-SubframeSet2-r12			INTEGER (0..15),
			betaOffsetMC-r12						SEQUENCE {	
				betaOffset-ACK-Index-MC-SubframeSet2-r12	INTEGER (0..15),
				betaOffset-RI-Index-MC-SubframeSet2-r12		INTEGER (0..15),
				betaOffset-CQI-Index-MC-SubframeSet2-r12	INTEGER (0..15)
			}																OPTIONAL	-- Need OR
		}
	}
}
PUSCH-ConfigDedicated-r13 ::=			SEQUENCE {
	betaOffset-ACK-Index-r13				INTEGER (0..15),
	betaOffset2-ACK-Index-r13				INTEGER (0..15)					OPTIONAL,	-- Need OR
	betaOffset-RI-Index-r13					INTEGER (0..15),
	betaOffset-CQI-Index-r13				INTEGER (0..15),
	betaOffsetMC-r13						SEQUENCE {	
		betaOffset-ACK-Index-MC-r13				INTEGER (0..15),
		betaOffset2-ACK-Index-MC-r13			INTEGER (0..15)				OPTIONAL,	-- Need OR
		betaOffset-RI-Index-MC-r13				INTEGER (0..15),
		betaOffset-CQI-Index-MC-r13				INTEGER (0..15)
	}																		OPTIONAL,	-- Need OR
	groupHoppingDisabled-r13				ENUMERATED {true}				OPTIONAL,	-- Need OR
	dmrs-WithOCC-Activated-r13				ENUMERATED {true}				OPTIONAL,	-- Need OR
	pusch-DMRS-r11							CHOICE {
		release									NULL,
		setup									SEQUENCE {
			nPUSCH-Identity-r13						INTEGER (0..509),
			nDMRS-CSH-Identity-r13					INTEGER (0..509)
		}
	}																		OPTIONAL,	-- Need ON
	uciOnPUSCH								CHOICE {
		release									NULL,
		setup									SEQUENCE {
			betaOffset-ACK-Index-SubframeSet2-r13			INTEGER (0..15),
			betaOffset2-ACK-Index-SubframeSet2-r13			INTEGER (0..15)	OPTIONAL,	-- Need OR
			betaOffset-RI-Index-SubframeSet2-r13			INTEGER (0..15),
			betaOffset-CQI-Index-SubframeSet2-r13			INTEGER (0..15),
			betaOffsetMC-r12						SEQUENCE {	
				betaOffset-ACK-Index-MC-SubframeSet2-r13	INTEGER (0..15),
				betaOffset2-ACK-Index-MC-SubframeSet2-r13	INTEGER (0..15)	OPTIONAL,	-- Need OR
				betaOffset-RI-Index-MC-SubframeSet2-r13		INTEGER (0..15),
				betaOffset-CQI-Index-MC-SubframeSet2-r13	INTEGER (0..15)
			}																OPTIONAL	-- Need OR
		}
	}																		OPTIONAL,	-- Need ON
	pusch-HoppingConfig-r13					ENUMERATED {on}					OPTIONAL	-- Need OR
}

PUSCH-ConfigDedicated-v1430 ::=			SEQUENCE {
	ce-PUSCH-NB-MaxTBS-r14					ENUMERATED {on}					OPTIONAL,	-- Need OR
	ce-PUSCH-MaxBandwidth-r14				ENUMERATED {bw5}				OPTIONAL,	-- Need OR
	tdd-PUSCH-UpPTS-r14						TDD-PUSCH-UpPTS-r14				OPTIONAL,	-- Need ON
	ul-DMRS-IFDMA-r14						BOOLEAN,
	enable256QAM-r14						Enable256QAM-r14				OPTIONAL	-- Need ON
}

PUSCH-ConfigDedicated-v1530 ::=			SEQUENCE {
	ce-PUSCH-FlexibleStartPRB-AllocConfig-r15	CHOICE {
		release				NULL,
		setup				SEQUENCE {
			offsetCE-ModeB-r15			INTEGER (-1..3) 	OPTIONAL		-- Cond CE-ModeB
		}
	},
	ce-PUSCH-SubPRB-Config-r15	CHOICE {
		release				NULL,
		setup				SEQUENCE {
			locationCE-ModeB-r15			INTEGER (0..5)		OPTIONAL,	-- Cond CE-ModeB
			sixToneCyclicShift-r15		INTEGER (0..3),
			threeToneCyclicShift-r15		INTEGER (0..2)
		}
	}		OPTIONAL -- Need ON
}

[bookmark: _Hlk12458499]PUSCH-ConfigDedicated-v16xy ::=		SEQUENCE {
	ce-PUSCH-MultiTB-AllocConfig-r16		CHOICE {
		release				NULL,
		setup				SEQUENCE {
			multi-TB-UL-Interleaving-r16	ENUMERATED {on}					OPTIONAL	-- Need OR
		}
	}
}

PUSCH-ConfigDedicatedSCell-r10 ::=		SEQUENCE {
	groupHoppingDisabled-r10				ENUMERATED {true}				OPTIONAL,	-- Need OR
	dmrs-WithOCC-Activated-r10				ENUMERATED {true}				OPTIONAL	-- Need OR
}

PUSCH-ConfigDedicatedSCell-v1430 ::=			SEQUENCE {
	enable256QAM-r14						Enable256QAM-r14				OPTIONAL	-- Need OR
}

PUSCH-ConfigDedicatedScell-v1530 ::=			SEQUENCE {
	uci-OnPUSCH-r15						CHOICE {
		release									NULL,
		setup									SEQUENCE {
			betaOffsetAUL-r15								INTEGER (0..15)
		}
	}
}

TDD-PUSCH-UpPTS-r14 ::=					CHOICE {
	release									NULL,
	setup									SEQUENCE {
		symPUSCH-UpPTS-r14						ENUMERATED {sym1, sym2, sym3, sym4, sym5, sym6}																					OPTIONAL,	-- Need ON
		dmrs-LessUpPTS-Config-r14				ENUMERATED {true}			OPTIONAL	-- Need OR
	}
}

Enable256QAM-r14 ::=					CHOICE {
		release								NULL,
		setup								CHOICE {
			tpc-SubframeSet-Configured-r14		SEQUENCE {
					subframeSet1-DCI-Format0-r14										BOOLEAN,
					subframeSet1-DCI-Format4-r14										BOOLEAN,
					subframeSet2-DCI-Format0-r14										BOOLEAN,
					subframeSet2-DCI-Format4-r14										BOOLEAN
			},
			tpc-SubframeSet-NotConfigured-r14	SEQUENCE {
					dci-Format0-r14		BOOLEAN,
					dci-Format4-r14		BOOLEAN
			}
		}
}

PUSCH-EnhancementsConfig-r14 ::=		CHOICE {
	release							NULL,
	setup							SEQUENCE {
		pusch-HoppingOffsetPUSCH-Enh-r14			INTEGER (1..100)		OPTIONAL,	-- Need ON
		interval-ULHoppingPUSCH-Enh-r14			CHOICE {
			interval-FDD-PUSCH-Enh-r14				ENUMERATED {int1, int2, int4, int8},
			interval-TDD-PUSCH-Enh-r14				ENUMERATED {int1, int5, int10, int20}
		}																	OPTIONAL	-- Need ON
	}
}

UL-ReferenceSignalsPUSCH ::=		SEQUENCE {
	groupHoppingEnabled					BOOLEAN,
	groupAssignmentPUSCH				INTEGER (0..29),
	sequenceHoppingEnabled				BOOLEAN,
	cyclicShift							INTEGER (0..7)
}

-- ASN1STOP

	PUSCH-Config field descriptions

	betaOffset-ACK-Index, betaOffset2-ACK-Index, betaOffset-ACK-Index-MC, betaOffset2-ACK-Index-MC



Parameter: ,, [image: ]and , for single- and multiple-codeword respectively, see TS 36.213 [23], Table 8.6.3-1. betaOffset-ACK-Index and betaOffset2-ACK-Index are used for single-codeword and betaOffset-ACK-Index-MC and betaOffset2-ACK-Index-MC are used for multiple-codeword. If betaOffset2-ACK-Index is configured; betaOffset-ACK-Index is used when up to 22 HARQ-ACK bits are transmitted otherwise betaOffset2-ACK-Index is used. If betaOffset-ACK2-Index-MC is configured; betaOffset-ACK-Index-MC is used when up to 22 HARQ-ACK bits are transmitted otherwise betaOffset2-ACK-Index-MC is used. One value applies for all serving cells with an uplink in a cell group (MCG or SCG or the group of cells configured to send PUCCH on the same cell in case PUCCH SCell is configured) and not configured with uplink power control subframe sets. The same value also applies for subframe set 1 of all serving cells with an uplink in that cell group and configured with uplink power control subframe sets (the associated functionality is common i.e. not performed independently for each cell).

	betaOffset-ACK-Index-SubframeSet2, betaOffset2-ACK-Index-SubframeSet2, betaOffset-ACK-Index-MC-SubframeSet2, betaOffset2-ACK-Index-MC-SubframeSet2


Parameter: [image: ],,[image: ]and respectively, see TS 36.213 [23], Table 8.6.3-1. betaOffset-ACK-Index-SubframeSet2 and betaOffset2-ACK-Index-SubframeSet2 are used for single-codeword, betaOffset-ACK-Index-MC-SubframeSet2, betaOffset2-ACK-Index-MC-SubframeSet2 are used for multiple-codeword. If betaOffset2-ACK-Index-SubframeSet2 is configured; betaOffset-ACK-Index-SubframeSet2 is used when up to 22 HARQ-ACK bits are transmitted otherwise betaOffset2-ACK-Index-SubframeSet2 is used. If betaOffset2-ACK-Index-MC-SubframeSet2 is configured; betaOffset-ACK-Index-MC-SubframeSet2 is used when up to 22 HARQ-ACK bits are transmitted otherwise betaOffset2-ACK-Index-MC-SubframeSet2 is used. One value applies for subframe set 2 of all serving cells with an uplink in a cell group (MCG or SCG or the group of cells configured to send PUCCH on the same cell in case PUCCH SCell is configured) and configured with uplink power control subframe sets (the associated functionality is common i.e. not performed independently for each cell configured with uplink power control subframe sets).

	betaOffsetAUL
Parameter: [image: ] see TS 36.213 [23], clause 8.6.3.

	betaOffset-CQI-Index, betaOffset-CQI-Index-MC

Parameter: , for single- and multiple-codeword respectively, see TS 36.213 [23], Table 8.6.3-3. One value applies for all serving cells with an uplink in a cell group (MCG or SCG or the group of cells configured to send PUCCH on the same cell in case PUCCH SCell is configured) and not configured with uplink power control subframe sets. The same value also applies for subframe set 1 of all serving cells with an uplink in that cell group and configured with uplink power control subframe sets (the associated functionality is common i.e. not performed independently for each cell).

	betaOffset-CQI-Index-SubframeSet2, betaOffset-CQI-Index-MC-SubframeSet2

Parameter: , for single- and multiple-codeword respectively, see TS 36.213 [23], Table 8.6.3-3. One value applies for subframe set 2 of all serving cells with an uplink in a cell group (MCG or SCG or the group of cells configured to send PUCCH on the same cell in case PUCCH SCell is configured) and configured with uplink power control subframe sets (the associated functionality is common i.e. not performed independently for each cell configured with uplink power control subframe sets).

	betaOffset-RI-Index, betaOffset-RI-Index-MC

Parameter: , for single- and multiple-codeword respectively, see TS 36.213 [23], Table 8.6.3-2. One value applies for all serving cells with an uplink in a cell group (MCG or SCG or the group of cells configured to send PUCCH on the same cell in case PUCCH SCell is configured) and not configured with uplink power control subframe sets. The same value also applies for subframe set 1 of all serving cells with an uplink in that cell group and configured with uplink power control subframe sets (the associated functionality is common i.e. not performed independently for each cell).

	betaOffset-RI-Index-SubframeSet2, betaOffset-RI-Index-MC-SubframeSet2

Parameter: , for single- and multiple-codeword respectively, see TS 36.213 [23], Table 8.6.3-2. One value applies for subframe set 2 of all serving cells with an uplink in a cell group (MCG or SCG or the group of cells configured to send PUCCH on the same cell in case PUCCH SCell is configured) and configured with uplink power control subframe sets (the associated functionality is common i.e. not performed independently for each cell configured with uplink power control subframe sets).

	ce-PUSCH-FlexibleStartPRB-AllocConfig
Activation of flexible starting PRB for PUSCH resource allocation in CE mode A or B. offsetCE-ModeB indicates starting PRB offset when flexible starting PRB for PUSCH resource allocation in CE mode B is enabled. See TS 36.212 [22] and TS 36.213 [23]. E-UTRAN does not configure this field when E-UTRA system bandwidth is 1.4 MHz.

	ce-PUSCH-MaxBandwidth
Maximum PUSCH channel bandwidth in CE mode A, see TS 36.212 [22] and TS 36.213 [23]. Value bw5 corresponds to 5 MHz. If this field is not configured, the maximum PUSCH channel bandwidth in CE mode A set to 1.4 MHz. The maximum PUSCH channel bandwidth in CE mode B is 1.4 MHz regardless of the setting of this parameter. Parameter: transmission bandwidth configuration, see TS 36.101 [42], table 5.6-1.

	ce-PUSCH-NB-MaxTBS
Activation of 2984 bits maximum PUSCH TBS in 1.4 MHz in CE mode A, see TS 36.212 [22] and TS 36.213 [23].

	ce-PUSCH-SubPRB-Config
Activation of PUSCH sub-PRB allocation in CE mode A or B, see TS 36.211 [21], TS 36.212 [22] and TS 36.213 [23].

	cyclicShift
Parameters: cyclicShift, see TS 36.211 [21], Table 5.5.2.1.1-2.

	dmrs-LessUpPTS-Config
Indicates the UE not to transmit DMRS for PUSCH in UpPTS, see TS36.211 [21], clause 5.5.2.1.2.

	dmrs-WithOCC-Activated
Parameter: Activate-DMRS-with OCC, see TS 36.211 [21], clause 5.5.2.1.

	enable256QAM
See TS 36.213 [23], clause 8.6.1. If enable256QAM is included and if uplink power control subframe sets are configured by tpc-SubframeSet, the field indicates (if set to TRUE) per uplink power control subframe set and DCI format 0/0A/0B and 4/4A/4B that 256QAM is allowed for UE UL categories 16 to 20 indicated in ue-CategoryUL-v1430, while FALSE indicates that 256 QAM is not allowed. If enable256QAM is included and if uplink power control subframe sets are not configured by tpc-SubframeSet, the field indicates (if set to TRUE) per DCI format 0/0A/0B and 4/4A/4B that 256QAM is allowed for UE UL categories 16 to 20 indicated in ue-CategoryUL-v1430, while FALSE indicates that 256 QAM is not allowed.

	enable64QAM
See TS 36.213 [23], clause 8.6.1. If enable64QAM (without suffix) is set to TRUE, it indicates that 64QAM is allowed for UE categories 5 and 8 indicated in ue-Category and UL categories indicated in ue-CategoryUL which support UL 64QAM and can fallback to category 5 or 8, see TS 36.306 [5], Table 4.1A-2 and Table 4.1A-6, while FALSE indicates that 64QAM is not allowed. If enable64QAM-v1270 is set to TRUE, it indicates that 64QAM is allowed for UL categories indicated in ue-CategoryUL which support UL 64QAM but cannot fallback category 5 or 8, see TS 36.306 [5], Table 4.1A-2 and Table 4.1A-6. E-UTRAN configures enable64QAM-v1270 only when enable64QAM (without suffix) is set to TRUE.

	interval-ULHoppingPUSCH-Enh
Number of consecutive absolute subframes over which PUSCH stays at the same PRBs before hopping to other PRBs. For interval-FDD-PUSCH-Enh, int1 corresponds to 1 subframe, int2 corresponds to 2 subframes, and so on. For interval-TDD-PUSCH-Enh, int1 corresponds to 1 subframe, int5 corresponds to 5 subframes, and so on. See TS 36.211 [21], clause 5.3.4.

	groupAssignmentPUSCH
Parameter: SS See TS 36.211 [21], clause 5.5.1.3.

	groupHoppingDisabled
Parameter: Disable-sequence-group-hopping, see TS 36.211 [21], clause 5.5.1.3.

	groupHoppingEnabled
Parameter: Group-hopping-enabled, see TS 36.211 [21], clause 5.5.1.3.

	hoppingMode
Parameter: Hopping-mode, see TS 36.211 [21], clause 5.3.4.

	locationCE-ModeB
PRB location within the narrowband when PUSCH sub-PRB allocation is enabled in CE mode B.

	multi-TB-UL-Interleaving
Activation of interleaving of repetitions of separate transport blocks, when a single DCI schedules multiple transport blocks for UL unicast in CE mode A/B in RRC_CONNECTED, see TS 36.213 [23].

	nDMRS-CSH-Identity

Parameter: , see TS 36.211 [21], clause 5.5.2.1.1.

	nPUSCH-Identity

Parameter: , see TS 36.211 [21], clause 5.5.1.5.

	n-SB
Parameter: Nsb see TS 36.211 [21], clause 5.3.4.

	pusch-HoppingConfig
For BL UEs and UEs in CE, frequency hopping activation/deactivation for unicast PUSCH, see TS 36.211 [21]

	pusch-hoppingOffset


Except for BL UEs and UEs in CE, parameter: , see TS 36.211 [21], clause 5.3.4. For BL UEs and UEs in CE, the pusch-hoppingOffset-v1310 indicates the parameter, see TS 36.211 [21], clause 5.3.4. . In case pusch-hoppingOffset-v1310 is signalled, the BL UEs and UEs in CE shall ignore pusch-hoppingOffset (i.e. without suffix).

	pusch-HoppingOffsetPUSCH-Enh
Indicates the freqeuncy domain hopping offset between PRBs for PUSCH in frequency hopping, see TS 36.211 [21], clause 5.3.4. Value 1 corresponds to 1 PRB, value 2 corresponds to 2 PRBs, and so on.

	pusch-maxNumRepetitionCEmodeA
Maximum value to indicate the set of PUSCH repetition numbers for CE mode A, see TS 36.211 [21] and TS 36.213 [23]. E-UTRAN does not configure value r8. If the field is not configured, the UE shall apply the default value as defined in TS 36.213 [23], clause 8.0.

	pusch-maxNumRepetitionCEmodeB
Maximum value to indicate the set of PUSCH repetition numbers for CE mode B, see TS 36.211 [21] and TS 36.213 [23].

	sequenceHoppingEnabled
Parameter: Sequence-hopping-enabled, see TS 36.211 [21], clause 5.5.1.4.

	sixToneCyclicShift, threeToneCyclicShift
Cyclic shift for PUSCH reference signal sequence of six/three subcarriers in CE mode A or B.

	symPUSCH-UpPTS
Indicates the number of data symbols that configured for PUSCH transmission in UpPTS. Values sym2, sym3, sym4, sym5 and sym6 can be used for normal cyclic prefix, if dmrsLess-UpPTS is set to true, otherwise, values sym2, sym3, sym4, sym5 can be used for normal cyclic prefix and values sym1, sym2, sym3 and sym4 can be used for extended cyclic prefix, see TS 36.213 [23], clause 8.6.2 and TS 36.211 [21], clause 5.3.4.

	ul-DMRS-IFDMA
Value TRUE indicates that the UE is configured with enhanced UL DMRS.

	ul-ReferenceSignalsPUSCH
Used to specify parameters needed for the transmission on PUSCH (or PUCCH).



	Conditional presence
	Explanation

	CE-ModeB
	The field is optionally present, need ON, for CE Mode B. Otherwise, the field is not present.




Next Change
[bookmark: _Toc29343942][bookmark: _Toc29342803][bookmark: _Toc20487503]–	SC-MTCH-InfoList-BR
The IE SC-MTCH-InfoList-BR provides the list of ongoing MBMS sessions transmitted via SC-MRB and for each MBMS session, the associated G-RNTI and scheduling information.
SC-MTCH-InfoList-BR information element
-- ASN1START

SC-MTCH-InfoList-BR-r14 ::=		SEQUENCE (SIZE (0..maxSC-MTCH-BR-r14)) OF SC-MTCH-Info-BR-r14

SC-MTCH-Info-BR-r14 ::=			SEQUENCE	{
	sc-mtch-CarrierFreq-r14					ARFCN-ValueEUTRA-r9,
	mbmsSessionInfo-r14						MBMSSessionInfo-r13,
	g-RNTI-r14								BIT STRING(SIZE(16)),
	sc-mtch-schedulingInfo-r14			SC-MTCH-SchedulingInfo-BR-r14				OPTIONAL,	-- Need OP
	sc-mtch-neighbourCell-r14				BIT STRING (SIZE(maxNeighCell-SCPTM-r13))	OPTIONAL,	-- Need OP
	mpdcch-Narrowband-SC-MTCH-r14				INTEGER (1.. maxAvailNarrowBands-r13),
	mpdcch-NumRepetition-SC-MTCH-r14			ENUMERATED {r1, r2, r4, r8, r16,
															r32, r64, r128, r256},
	mpdcch-StartSF-SC-MTCH-r14		CHOICE {
			fdd-r14								ENUMERATED {v1, v1dot5, v2, v2dot5, v4,
																v5, v8, v10},
			tdd-r14								ENUMERATED {v1, v2, v4, v5, v8, v10,
																v20}
	},
	mpdcch-PDSCH-HoppingConfig-SC-MTCH-r14		ENUMERATED {on, off},
	mpdcch-PDSCH-CEmodeConfig-SC-MTCH-r14		ENUMERATED {ce-ModeA, ce-ModeB},
	mpdcch-PDSCH-MaxBandwidth-SC-MTCH-r14		ENUMERATED {bw1dot4, bw5},
	mpdcch-Offset-SC-MTCH-r14					ENUMERATED {zero, oneEighth, oneQuarter,
															threeEighth, oneHalf, fiveEighth,
															threeQuarter, sevenEighth},

	p-a-r14										ENUMERATED { dB-6, dB-4dot77, dB-3,
															dB-1dot77, dB0, dB1, dB2,
															dB3}				OPTIONAL,--	Need OR
	...,
	[[	-- Multi-TB scheduling configuration
		sc-mtch-schedulingInfo-r16			SC-MTCH-SchedulingInfo-BR-r16	OPTIONAL	-- Need OR
	]]
}

SC-MTCH-SchedulingInfo-BR-r14::=	SEQUENCE	{
	onDurationTimerSCPTM-r14				ENUMERATED {
												psf300, psf400, psf500, psf600,
												psf800, psf1000, psf1200, psf1600},
	drx-InactivityTimerSCPTM-r14			ENUMERATED {
												psf0, psf1, psf2, psf4, psf8, psf16,
												psf32, psf64, psf128, psf256, ps512,
												psf1024, psf2048, psf4096, psf8192, psf16384},
	schedulingPeriodStartOffsetSCPTM-r14	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),
		sf2048									INTEGER(0..2047),
		sf4096									INTEGER(0..4095),
		sf8192									INTEGER(0..8191)
	},
	...

}

SC-MTCH-SchedulingInfo-BR-r16::=	SEQUENCE	{
	multi-TB-SC-MTCH-Config-r16				ENUMERATED {on}					OPTIONAL	-- Need OR
}

-- ASN1STOP

	SC-MTCH-InfoList-BR field descriptions

	drx-InactivityTimerSCPTM
Timer for SC-MTCH in TS 36.321 [6]. Value in number of MPDCCH sub-frames. Value psf0 corresponds to 0 MPDCCH sub-frame and behaviour as specified in 7.3.2 applies, psf1 corresponds to 1 MPDCCH sub-frame, psf2 corresponds to 2 MPDCCH sub-frames and so on.

	g-RNTI
G-RNTI used to scramble the scheduling and transmission of a SC-MTCH

	mbmsSessionInfo
Indicates the ongoing MBMS session in a SC-MTCH.

	mpdcch-Narrowband-SC-MTCH
Narrowband for MPDCCH for SC-MTCH, see TS 36.213 [23].

	mpdcch-NumRepetitions-SC-MTCH
The maximum number of MPDCCH repetitions the UE needs to monitor for SC-MTCH, see TS 36.213 [23].

	mpdcch-Offset-SC-MTCH
Fractional period offset of starting subframes for MPDCCH search space for SC-MTCH, see TS 36.213 [23].

	mpdcch-PDSCH-CEmodeConfig-SC-MTCH
Coverage enhancement mode configuration for MPDCCH/PDSCH for SC-MTCH, see TS 36.213 [23].

	mpdcch-PDSCH-HoppingConfig-SC-MTCH
Frequency hopping configuration for MPDCCH/PDSCH for SC-MTCH, see TS 36.213 [23].

	mpdcch-PDSCH-MaxBandwidth-SC-MTCH
Maximum PDSCH channel bandwidth for SC-MTCH, see TS 36.213 [23]. Value bw1dot4 corresponds to 1.4 MHz channel bandwidth and value bw5 corresponds to 5 MHz channel bandwidth. Corresponding maximum TBS are specified in TS 36.213 [23], clause 7.1.7.2.

	mpdcch-StartSF-SC-MTCH
Starting subframes configuration of the MPDCCH search space for SC-MTCH, see TS 36.213 [23].

	multi-TB-SC-MTCH-Config
Indicates the activation of multi-TB scheduling, where a single DCI can schedule multiple (up to 8) SC-MTCH transport blocks for SC-PTM multicast in CE mode A/B in RRC_IDLE, see TS 36.212 [22] and TS 36.213 [23].

	onDurationTimerSCPTM
Timer for SC-MTCH reception in TS 36.321 [6]. Value in number of MPDCCH sub-frames. Value psf300 corresponds to 300 MPDCCH sub-frames, psf400 corresponds to 400 MPDCCH sub-frames and so on.

	schedulingPeriodStartOffsetSCPTM
SCPTM-SchedulingCycle and SCPTM-SchedulingOffset in TS 36.321 [6]. The value of SCPTM-SchedulingCycle is in number of sub-frames. Value sf10 corresponds to 10 sub-frames, sf20 corresponds to 20 sub-frames and so on. The value of SCPTM-SchedulingOffset is in number of sub-frames.

	sc-mtch-CarrierFreq
Downlink carrier used for multicast SC-MTCH transmissions.

	sc-mtch-neighbourCell
Indicates neighbour cells which also provide this service on SC-MTCH. The first bit is set to 1 if the service is provided on SC-MTCH in the first cell in scptmNeighbourCellList, otherwise it is set to 0. The second bit is set to 1 if the service is provided on SC-MTCH in the second cell in scptmNeighbourCellList, and so on. If this field is absent, the UE shall assume that this service is not available on SC-MTCH in any neighbour cell.

	sc-mtch-schedulingInfo
DRX information for the SC-MTCH. If this field is absent, DRX is not used for SC-MTCH reception.

	p-a

Parameter:  for the SC-MTCH per G-RNTI, see TS 36.213 [23], clause 5.2. Value dB-6 corresponds to -6 dB, dB-4dot77 corresponds to -4.77 dB etc.




Next Change
–	MultiTB-Config-NB
The IE MultiTB-Config-NB is used to specify the multiple TBs scheduling configuration for unicast transmission.
MultiTB-Config-NB information element
-- ASN1START

MultiTB-Config-NB-r16 ::=			SEQUENCE {
	multi-TB-DL-Unicast-Interleaving-r16		ENUMERATED {on}		OPTIONAL,	-- Need OR
	multi-TB-UL-Unicast-Interleaving-r16		ENUMERATED {on}		OPTIONAL,	-- Need OR
	multi-TB-HARQ-ACK-Bundling-r16				ENUMERATED {on}		OPTIONAL	-- Need OR

}

-- ASN1STOP

	MultiTB-Config-NB field descriptions

	multi-TB-DL-Unicast-Interleaving
Activation of interleaving of repetitions of separate transport blocks, when multiple downlink TBs are scheduled by one DCI, see TS 36.211 [21], TS 36.212 [22] and TS 36.213 [23].

	multi-TB-UL-Unicast-Interleaving
Activation of interleaving of repetitions of separate transport blocks, when multiple uplink TBs are scheduled by one DCI, see TS 36.211 [21], TS 36.212 [22] and TS 36.213 [23].

	multi-TB-HARQ-ACK-Bundling
Activation of HARQ-ACK feedback bundling, when a single DCI schedules multiple transport blocks for DL unicast, see TS 36.212 [22] and TS 36.213 [23]. HARQ-ACK bundling is only supported when interleaving is configured.



End of Changes

4	Conclusion
We have made the following observations in Section 2:
Observation 1	Long delays may be experienced with multi-TB scheduling as UE may switch to DRX unexpectedly with legacy drx-InactivityTimer.
Observation 2	Extended static value of drx-InactivityTimer to cover multi-TB case causes unnecessary inactivity and increased power consumption in case a single TB is scheduled.

We make following proposals based on the discussion:
Proposal 1	For LTE-M the length of HARQ RTT timer is set to 7+k*N for bundled HARQ ACK, where k is equal to the number of HARQ ACK bundles.
Proposal 2		For multi-TB scheduling in LTE-M, the drx-InactivityTimer value is dynamically adjusted based on the number of TBs being scheduled by the DCI.
Proposal 3	Scheduling gaps for multi-TB scheduling with multicast are configured in SIB20 for LTE-M.
Proposal 4	Scheduling gaps for multi-TB scheduling with multicast are configured in SIB20-NB for NB-IoT.
Proposal 5	Capture the text proposal in Section 3.
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