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Introduction

This document addresses RIL issues H228 and H229.
Discussion
H228: 
MultiTBConfig-NB contains configuration for both UL and DL, which are independent of each other. It would have been better to separate

H229: 
multiTBConfig configuration implies configuration of two HARQ Processes. This is not specified.

Note that, in general, PHY configuration is split into PDCCH, PDSCH and PUSCH configuration and it would be better to follow the general principle.
Proposal 1: Include the configuration of multiple TB scheduling for the DL in NPDSCH-ConfigDedicated-NB and for the UL NPUSCH-ConfigDedicated-NB, similar to eMTC

Configuration of two HARQ processes applies to both UL and DL while multiTB scheduling can be configured independently in UL and DL.  
Proposal 2: Multiple TB configuration in UL and DL is conditional to twoHARQ-ProcessesConfig.
.

3	Conclusion
In this document, we have discussed issues for multiple TB scheduling configuration in NB-IoT and made the following proposals:
Proposal 1: Include the configuration of multiple TB scheduling for the DL in NPDSCH-ConfigDedicated-NB and for the UL in NPUSCH-ConfigDedicated-NB, similar to eMTC
Proposal 2: Multiple TB configuration in UL and DL is conditional to twoHARQ-ProcessesConfig.
We have provided a TP in section 5.
4	References
TS 36.331 v16.0.0
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5	TP

6.3.2	Radio resource control information elements
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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 {
	ul-MultiTB-Config-r16				ENUMERATED {interleaving, non-interleaving}
																OPTIONAL,	-- Need OR
	dl-MultiTB-Config-r16				ENUMERATED {interleaving, non-interleaving} 
																OPTIONAL,	-- Need OR
	dl-HARQ-ACK-Bundling-r16			ENUMERATED {true}		OPTIONAL,	-- Cond dl-interleaving
	...	
}

-- ASN1STOP

	MultiTB-Config-NB field descriptions

	dl-MultiTB-Config, ul-MultiTB-Config
Indicates whether multiple TBs scheduling is enabled in DL and UL respectively, see TS 36.213 [23]. Value interleaving indicates that multiple TBs scheduling with interleaved transmission is enabled, value non-interleaving indicates that multiple TBs scheduling without interleaved transmission is enabled.

	dl-HARQ-ACK-Bundling
Indicates whether HARQ ACK bundling for DL multiple TBs scheduling with interleaved transmission is enabled, see TS 36.213 [23].



	Conditional presence
	Explanation

	dl-interleaving
	The field is optionally present, Need OR, if dl-MultiTB-Config is set to interleaving; otherwise the field is not present and the UE shall delete any existing value for this field.
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–	PhysicalConfigDedicated-NB
The IE PhysicalConfigDedicated-NB is used to specify the UE specific physical channel configuration.
PhysicalConfigDedicated-NB information element
-- ASN1START

PhysicalConfigDedicated-NB-r13 ::=	SEQUENCE {
	carrierConfigDedicated-r13			CarrierConfigDedicated-NB-r13		OPTIONAL,	-- Need ON
	npdcch-ConfigDedicated-r13			NPDCCH-ConfigDedicated-NB-r13		OPTIONAL,	-- Need ON
	npusch-ConfigDedicated-r13			NPUSCH-ConfigDedicated-NB-r13		OPTIONAL,	-- Need ON
	uplinkPowerControlDedicated-r13		UplinkPowerControlDedicated-NB-r13	OPTIONAL,	-- Need ON
	...,
	[[	twoHARQ-ProcessesConfig-r14		ENUMERATED {true}	OPTIONAL	-- Need OR
	]],
	[[	interferenceRandomisationConfig-r14	ENUMERATED {true}	OPTIONAL	-- Need OR
	]],
	[[	npdcch-ConfigDedicated-v1530	NPDCCH-ConfigDedicated-NB-v1530		OPTIONAL	-- Cond TDD
	]],
	[[	additionalTxSIB1-Config-v1540	ENUMERATED {true}	OPTIONAL	-- Cond additionalSIB1
	]],
	[[	multiTB-Config-r16		  			MultiTB-Config-NB-r16	OPTIONAL,	-- Need OR
		npusch-ConfigDedicated-v16xy	NPUSCH-ConfigDedicated-NB-v16xy		OPTIONAL,	-- Need ON
		npdsch-ConfigDedicated-r16		NPDSCH-ConfigDedicated-NB-r16		OPTIONAL,	-- Need ON
		dl-NR-ResourceReservationConfig-r16			CHOICE {
			release										NULL,
			setup										NR-ResourceReservationConfig-NB-r16
		}														OPTIONAL,	-- Cond DL-NR-COEX-NonAnchor
		ul-NR-ResourceReservationConfig-r16			CHOICE {
			release										NULL,
			setup									NR-ResourceReservationConfig-NB-r16
		}													OPTIONAL	-- Cond UL-NR-COEX-NonAnchor
	]]

}

-- ASN1STOP

	PhysicalConfigDedicated-NB field descriptions

	carrierConfigDedicated
Anchor/ non-anchor carrier used for all unicast transmissions.

	dl-NR-ResourceReservationConfig
Configuration of downlink reserved resources for NB-IoT co-existence with NR, see TS 36.211 [21], TS 36.212 [22], and TS 36.213 [22].

	interferenceRandomisationConfig
For FDD: Interference randomisation enabled in connected mode, except for random access procedure in connected mode, see TS 36.211 [21]. For random access in connected mode interference randomisation on non-anchor is used and is not used on anchor carrier, see TS 36.211 [21].
For TDD: the parameter is not present.

	npdcch-ConfigDedicated
NPDCCH configuration.

	npusch-ConfigDedicated
UL unicast configuration.

	twoHARQ-ProcessesConfig
Activation of two HARQ processes, see TS 36.212 [22] and TS 36.213 [23].

	ul-NR-ResourceReservationConfig
Configuration of uplink reserved resources for NB-IoT co-existence with NR, see TS 36.211 [21], TS 36.212 [22], and TS 36.213 [22].

	uplink-PowerControlDedicated
UL power control parameter.

	additionalTxSIB1-Config
Indicates if subframe #3 not containing additional SIB1 transmission is a NB-IoT DL subframe, as specified in TS 36.213 [23], clause 16.4.



	Conditional presence
	Explanation

	additionalSIB1
	This field is optionally present, Need OR, if additionalTransmissionSIB1 is set to TRUE in MasterInformationBlock-NB; otherwise it is not present.

	DL-NR-COEX-NonAnchor
	The field is optionally present, Need ON, for a DL non-anchor carrier deployed within a NR carrier; otherwise the field is not present and the UE shall delete any existing value for this field.

	TDD
	The field is optionally present, Need OR, for TDD; otherwise the field is not present and the UE shall delete any existing value for this field.

	UL-NR-COEX-NonAnchor
	The field is optionally present, Need ON, for an UL non-anchor carrier deployed within a NR carrier; otherwise the field is not present and the UE shall delete any existing value for this field.
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The IE NPDSCH-ConfigCommon-NB is used to specify the common NPDSCH configuration. The IE NPDSCH-ConfigDedicated-NB is used to specify the UE specific NPDSCH configuration.
NPDSCH-ConfigCommon-NB information element
-- ASN1START


NPDSCH-ConfigCommon-NB-r13 ::=	SEQUENCE {
	nrs-Power-r13					INTEGER (-60..50)
}

NPDSCH-ConfigDedicated-NB-r16 ::=	SEQUENCE {
	npdsch-MultiTB-Config-r16				ENUMERATED {interleaving, non-interleaving} 
																OPTIONAL,	-- Cond twoHARQ
	npdsch-MultiTB-HARQ-ACK-Bundling-r16	ENUMERATED {true}	OPTIONAL	-- Cond interleaving
}

-- ASN1STOP

	NPDSCH-ConfigCommon-NB field descriptions

	npdsch-MultiTB-Config 
Indicates whether multiple TBs scheduling is enabled, see TS 36.213 [23]. Value interleaving indicates that multiple TBs scheduling with interleaved transmission is enabled, value non-interleaving indicates that multiple TBs scheduling without interleaved transmission is enabled.

	npdsch-MultiTB-HARQ-ACK-Bundling
Indicates whether HARQ ACK bundling for DL multiple TBs scheduling with interleaved transmission is enabled, see TS 36.213 [23].

	nrs-Power
Provides the downlink narrowband reference-signal EPRE, see TS 36.213 [23], clause 16.2. The actual value in dBm.



	Conditional presence
	Explanation

	interleaving
	The field is optionally present, Need OR, if npdsch-MultiTB-Config is set to interleaving; otherwise the field is not present and the UE shall delete any existing value for this field.

	twoHARQ
	The field is optionally present, Need OR, if twoHARQ-ProcessesConfig is configured; otherwise the field is not present and the UE shall delete any existing value for this field.
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The IE NPUSCH-ConfigCommon-NB is used to specify the common NPUSCH configuration. The IE NPUSCH-ConfigDedicated-NB is used to specify the UE specific NPUSCH configuration.
NPUSCH-Config-NB information element
-- ASN1START

NPUSCH-ConfigCommon-NB-r13 ::=		SEQUENCE {
	ack-NACK-NumRepetitions-Msg4-r13	SEQUENCE (SIZE(1.. maxNPRACH-Resources-NB-r13)) OF
														ACK-NACK-NumRepetitions-NB-r13,
	srs-SubframeConfig-r13				ENUMERATED {
											sc0, sc1, sc2, sc3, sc4, sc5, sc6, sc7,
											sc8, sc9, sc10, sc11, sc12, sc13, sc14, sc15
											}							OPTIONAL,	-- Need OR
	dmrs-Config-r13						SEQUENCE {
		threeTone-BaseSequence-r13			INTEGER (0..12)			OPTIONAL,	-- Need OP
		threeTone-CyclicShift-r13			INTEGER (0..2),
		sixTone-BaseSequence-r13			INTEGER (0..14)			OPTIONAL,	-- Need OP
		sixTone-CyclicShift-r13				INTEGER (0..3),
		twelveTone-BaseSequence-r13			INTEGER (0..30)			OPTIONAL	-- Need OP
	}		OPTIONAL,	-- Need OR
	ul-ReferenceSignalsNPUSCH-r13		UL-ReferenceSignalsNPUSCH-NB-r13
}

UL-ReferenceSignalsNPUSCH-NB-r13 ::=	SEQUENCE {
	groupHoppingEnabled-r13					BOOLEAN,
	groupAssignmentNPUSCH-r13				INTEGER (0..29)
}

NPUSCH-ConfigDedicated-NB-r13 ::=	SEQUENCE {
	ack-NACK-NumRepetitions-r13			ACK-NACK-NumRepetitions-NB-r13	OPTIONAL,	-- Need ON
	npusch-AllSymbols-r13				BOOLEAN							OPTIONAL,	-- Cond SRS
	groupHoppingDisabled-r13			ENUMERATED {true}				OPTIONAL	-- Need OR
}

NPUSCH-ConfigDedicated-NB-v16xy ::=	SEQUENCE {
	npusch-MultiTB-Config-r16					ENUMERATED {interleaving, non-interleaving} 
																OPTIONAL	-- Cond twoHARQ
}

ACK-NACK-NumRepetitions-NB-r13	::=	ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128}


-- ASN1STOP

	NPUSCH-Config-NB field descriptions

	ack-NACK-NumRepetitions
Number of repetitions for the ACK NACK resource unit carrying HARQ response to NPDSCH, see TS 36.213 [23], clause 16.4.2. If this field is absent and no value was configured via dedicated signalling, the value used for reception of Msg4 is used.

	ack-NACK-NumRepetitions-Msg4
Number of repetitions for ACK/NACK HARQ response to NPDSCH containing Msg4 per NPRACH resource, see TS 36.213 [23], clause 16.4.2.

	groupAssignmentNPUSCH
See TS 36.211 [21], clause 10.1.4.1.3.

	groupHoppingDisabled
See TS 36.211 [21], clause 10.1.4.1.3.

	groupHoppingEnabled
See TS 36.211 [21], clause 10.1.4.1.3.

	npusch-AllSymbols
If set to TRUE, the UE shall use all NB-IoT symbols for NPUSCH transmission. If set to FALSE, the UE punctures the NPUSCH transmissions in the symbols that collides with SRS. If the field is not present, the UE uses all NB-IoT symbols for NPUSCH transmission. See TS 36.211 [21], clause 10.1.3.6.

	npusch-MultiTB-Config 
Indicates whether multiple TBs scheduling is enabled, see TS 36.213 [23]. Value interleaving indicates that multiple TBs scheduling with interleaved transmission is enabled, value non-interleaving indicates that multiple TBs scheduling without interleaved transmission is enabled.

	sixTone-BaseSequence
The base sequence of DMRS sequence in a cell for 6 tones transmission; see TS 36.211 [21], clause 10.1.4.1.2. If absent, it is given by NB-IoT CellID mod 14. Value 14 is not used.

	sixTone-CyclicShift
Define 4 cyclic shifts for the 6-tone case, see TS 36.211 [21], clause 10.1.4.1.2.

	srs-SubframeConfig
SRS SubframeConfiguration. See TS 36.211 [21], table 5.5.3.3-1. Value sc0 corresponds to value 0, sc1 to value 1 and so on.

	threeTone-BaseSequence
The base sequence of DMRS sequence in a cell for 3 tones transmission; see TS 36.211 [21], clause 10.1.4.1.2. If absent, it is given by NB-IoT CellID mod 12. Value 12 is not used.

	threeTone-CyclicShift
Define 3 cyclic shifts for the 3-tone case, see TS 36.211 [21], clause 10.1.4.1.2.

	twelveTone-BaseSequence
The base sequence of DMRS sequence in a cell for 12 tones transmission; see TS 36.211 [21], clause 10.1.4.1.2. If absent, it is given by NB-IoT CellID mod 30. Value 30 is not used.

	ul-ReferenceSignalsNPUSCH
Used to specify parameters needed for the transmission on NPUSCH.



	Conditional presence
	Explanation

	SRS
	This field is optionally present, need OP, if srs-SubframeConfig is broadcasted.
Otherwise, the IE is not present.

	twoHARQ
	The field is optionally present, Need OR, if twoHARQ-ProcessesConfig is configured; otherwise the field is not present and the UE shall delete any existing value for this field.




