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1	Introduction
In the Work Item (WI) on “Rel-17 enhancements for NB-IoT and LTE-MTC” [1], one of the objectives is to specify the following enhancement for NB-IoT:
	· [bookmark: _Hlk30583880][bookmark: _Hlk30584214]Specify 16-QAM for unicast in UL and DL, including necessary changes to DL power allocation for NPDSCH and DL TBS. This is to be specified without a new NB-IoT UE category. For DL, increase in maximum TBS of e.g. 2x the Rel-16 maximum, and soft buffer size will be specified by modifying at least existing Category NB2. For UL, the maximum TBS is not increased. [NB-IoT] [RAN1, RAN4]
· Extend the NB-IoT channel quality reporting based on the framework of Rel-14—16, to support 16-QAM in DL. [NB-IoT] [RAN2, RAN1, RAN4] 



In this contribution we discuss the support of 16-QAM for unicast in UL and DL in NB-IoT from a RAN2 perspective and accounting for the agreements reached by RAN1 including the information on the “RRC parameter list” and “UE Feature list”. As part of the discussion, we also include suggested signalling design.
2	Support of 16-QAM for unicast in DL
2.1	Distinction of the deployment mode
Touching upon the “DCI Design for DL”, in RAN1# 106bis-e the FFS on “How UE distinguishes the deployment” was resolved as follows [2]:
	Agreement
For the UE configured with 16-QAM for NPDSCH, the deployment of the carrier is signaled by operationModeInfo in MIB or inbandCarrierInfo in SIB/UE specific signaling.



[bookmark: _Toc92700924]RAN2 should take into account that for: “the UE configured with 16-QAM for NPDSCH, the deployment of the carrier is signaled by operationModeInfo in MIB or inbandCarrierInfo in SIB/UE specific signaling”. For the UE on anchor, operationModeInfo in MIB can be used to indicate the deployment mode, for the UE on non-anchor, inbandCarrierInfo in UE specific signaling of DL-CarrierConfigDedicated-NB can be used to indicate the deployment mode, no signalling change is needed.
[bookmark: _Toc92700932]The legacy procedure (i.e., using operationModeInfo/inbandCarrierInfo) to get the deployment mode for the DL carrier in connected mode can be reused for NPDSCH 16QAM supporting.
[bookmark: _Hlk52976684]2.2		Power allocation for 16-QAM in DL: Data-to-Pilot Power Ratios
Below we provide the agreements touching upon the power allocation for 16-QAM in DL for “Stand-alone and Guard-band deployments” and “In-band deployments”:
Stand-alone and Guard-band deployments:
In RAN1# 106-e, the following WA was confirmed for Stand-Alone and Guard-band deployments:
	Confirm working assumption:
Working Assumption
For downlink power allocation to support 16QAM:
· For standalone and guard-band deployments:
· One power ratio is signaled optionally
· NPDSCH EPRE to NRS EPRE in symbols without NRS
· The same transmit power is assumed across different symbols.
· If the signalling is not indicated, the legacy power allocation is used.
· i.e., the ratio of NPDSCH EPRE to NRS EPRE is 0dB for one NRS antenna port, and -3dB for two NRS antenna ports
· UE specific signalling is used




In-band deployments:
In RAN1# 106-bis-e, the following was agreed for In-band deployments:
	 Agreement
Confirm the following working assumption:
Working Assumption
For downlink power allocation to support 16QAM:
· For inband deployments, a power ratio is signaled in addition to the signalling for standalone and guard-band deployments which in this case applies to “symbols with NRS” and “symbols without NRS nor CRS”. 
            o   the power ratio between NPDSCH EPRE and NRS EPRE in symbols with CRS is signalled
        o   the signalling is UE specific
     Note: “symbols with NRS” and “symbols without NRS nor CRS” have the same power.



In RAN1# 107-e, the following was agreed:
	Agreement
The value range for the following RRC parameters is {-6, -4.77, -3, -1.77, 0, 1, 2, 3} dB
-            Power ratio of NPDSCH EPRE to NRS EPRE in symbols without NRS for standalone and guard-band deployments, or in symbols without NRS nor CRS for in-band deployments.
-            Power ratio of NPDSCH EPRE to NRS EPRE in symbols with CRS for in-band deployments.



[bookmark: _Toc92700925]On the Power allocation for 16-QAM in DL, in addition to agreements from RAN1# 106-e, RAN1# 106-bis-e and RAN1# 107-e, the “RRC parameter list” in rows 4, and 5 has information that RAN2 should consider.
[bookmark: _Toc92700933]Optional UE specific power ratio for symbols without NRS nor CRS and UE specific power radio for IB in symbols with CRS should be added in NPDSCH-Config-NB, the value range is {-6, -4.77, -3, -1.77, 0, 1, 2, 3} dB.
2.3	Channel Quality Reporting to support 16-QAM in DL
The following agreement were reached in terms of the channel quality report for 16-QAM in DL:
	Agreement
If 16-QAM is configured for NPDSCH, the channel quality report for 16-QAM is based on NPDSCH transport block that achieves an error probability not exceeding 10% BLER.

Agreement
· When configured with downlink 16-QAM, the channel quality can be reported in MAC CE.
· FFS on support in Msg3 in connected mode

Conclusion 
The channel quality report is not supported in Msg3 in connected mode in Rel-17.

Conclusion
There’s no consensus on the introduction of CSI reference resource in NB-IoT in Rel-17, whether/how to introduce CSI reference resource is up to RAN4.



[bookmark: _Toc92700926]The CQI Table per se can be found in the agreements for RAN1# 107-e and in the “LS on channel quality reporting for NB-IoT” [R1-2112971], which assumes/request the CQI table will be captured in the RAN4 technical specifications. On the channel quality report for 16-QAM in DL, the only foreseen impact on RAN2 is related with the following agreement “When configured with downlink 16-QAM, the channel quality can be reported in MAC CE”, see also row 20 on MAC CE list.
[bookmark: _Toc92700934]DCQR Command MAC control element can be reused as the trigger to report 16QAM CQI in connected mode.
3	Support of 16-QAM for unicast in UL
3.1	Additional power control parameter for 16-QAM in UL
In RAN1# 105-e, the following was reached [3]:
	Agreement
Introduce a new term in uplink power control of NPUSCH using 16-QAM. FFS on the details.




In RAN1# 107-e, the following Working Assumption was confirmed:
	Agreement
The following working assumption is confirmed.
For the new term  introduced for power control of NPUSCH,
· Reuse the LTE definition simplified for NB-IoT:  for  and  for , where  is given by higher layer parameter deltaMCS-Enabled, and  where K is the code block size.
· FFS: whether the new term applies to QPSK when configured with 16QAM, if it does not, whether an additional term is introduced to avoid jump between QPSK and 16QAM 




[bookmark: _Toc92700927]For the new term (i.e., ΔTF) to be introduced into UE’s transmit power control equation, the “RRC parameter list” in row 6 contains information that RAN2 should consider.
[bookmark: _Toc85739098][bookmark: _Toc92700935]Dedicated switching on uplink power control should be added into the UE specific signal UplinkPowerControlDedicated-NB for 16QAM NPUSCH in connected mode.
4	Other topics
4.1	Support of PUR 
As a reference, early in RAN1# 103-e there were agreements where it was decided to decouple UL from DL:
	Agreement 
For 16-QAM in NB-IoT, separate optional UE capabilities for UL and DL are supported:
· The support of 16QAM in DL is indicated by an optional UE capability signaling. 
· The support of 16QAM in UL is indicated by an optional UE capability signaling.

Agreement
For 16-QAM in NB-IoT, separate UE-specific RRC signaling for UL and DL are supported:
· 16QAM for UL is configured by UE-specific RRC signaling.
· 16QAM for DL is configured by UE-specific RRC signaling.




For supporting pre-configured uplink resources along with 16-QAM the same decoupling approach between in UL and DL was followed, in RAN1# 106-bis-e the following agreement was reached:
	 Agreement
To support 16-QAM for NPDSCH and NPUSCH in PUR procedure,
· 16-QAM can be enabled/disabled by UE specific RRC signaling for NPDSCH and NPUSCH separately
·    The corresponding configurations and signaling details are up to RAN2




The deltaMCS-Enabled also needs apply to power control for NPUSCH 16-QAM in PUR, and as it’s per UE in “RRC parameter list” so separate parameter is needed in PUR-Config-NB.
A text proposal to configure NPUSCH 16-QAM in PUR is provided in Annex A.1.
[bookmark: _Toc92700928]On the support of PUR along with 16-QAM in UL and DL, the “RRC parameter list” in rows 7 and 8 contains information that RAN2 should consider.
[bookmark: _Toc92700929]The legacy IE multitone is mandatory which can indicate MCS for QPSK with range from 0 to 13, when npusch 16-QAM is enabled for PUR if use new IE to indicate 16-QAM MCS then it will be waste of IE.
[bookmark: _Toc92700930]UplinkPowerControlDedicated-NB is not a component of PUR-Config-NB, the dedicated uplink power control parameter is not used in PUR for legacy.
[bookmark: _Toc92700931]The downlink Power allocation for 16QAM is also apply to PUR procedure. 
[bookmark: _Toc92700936]The 16-QAM can be enabled by optional UE specific RRC signaling in PUR-Config-NB for NPDSCH and NPUSCH separately, in case of absent then QPSK is used.
[bookmark: _Toc92700937]The legacy IE multitone in npusch-MCS-r16 can be reused for indication of 16QAM MCS in case 16QAM NPUSCH is enabled.
[bookmark: _Toc92700938]Dedicated switching on uplink power control should be added in PUR-Config-NB for 16QAM NPUSCH in PUR.
[bookmark: _Toc92700939]Dedicated signaling on downlink power allocation should be added in PUR-Config-NB for 16QAM NPDSCH in PUR.
5	Conclusion
In the previous sections we made the following observations for the support of 16-QAM for unicast in UL and DL for NB-IoT:
Observation 1	RAN2 should take into account that for: “the UE configured with 16-QAM for NPDSCH, the deployment of the carrier is signaled by operationModeInfo in MIB or inbandCarrierInfo in SIB/UE specific signaling”. For the UE on anchor, operationModeInfo in MIB can be used to indicate the deployment mode, for the UE on non-anchor, inbandCarrierInfo in UE specific signaling of DL-CarrierConfigDedicated-NB can be used to indicate the deployment mode, no signalling change is needed.
Observation 2	On the Power allocation for 16-QAM in DL, in addition to agreements from RAN1# 106-e, RAN1# 106-bis-e and RAN1# 107-e, the “RRC parameter list” in rows 4, and 5 has information that RAN2 should consider.
Observation 3	The CQI Table per se can be found in the agreements for RAN1# 107-e and in the “LS on channel quality reporting for NB-IoT” [R1-2112971], which assumes/request the CQI table will be captured in the RAN4 technical specifications. On the channel quality report for 16-QAM in DL, the only foreseen impact on RAN2 is related with the following agreement “When configured with downlink 16-QAM, the channel quality can be reported in MAC CE”, see also row 20 on MAC CE list.
Observation 4	For the new term (i.e., ΔTF) to be introduced into UE’s transmit power control equation, the “RRC parameter list” in row 6 contains information that RAN2 should consider.
Observation 5	On the support of PUR along with 16-QAM in UL and DL, the “RRC parameter list” in rows 7 and 8 contains information that RAN2 should consider.
Observation 6	The legacy IE multitone is mandatory which can indicate MCS for QPSK with range from 0 to 13, when npusch 16-QAM is enabled for PUR if use new IE to indicate 16-QAM MCS then it will be waste of IE.
Observation 7	UplinkPowerControlDedicated-NB is not a component of PUR-Config-NB, the dedicated uplink power control parameter is not used in PUR for legacy.
Observation 8	The downlink Power allocation for 16QAM is also apply to PUR procedure.
 
Based on the discussion in the previous sections we propose the following:

Proposal 1	The legacy procedure (i.e., using operationModeInfo/inbandCarrierInfo) to get the deployment mode for the DL carrier in connected mode can be reused for NPDSCH 16QAM supporting.
Proposal 2	Optional UE specific power ratio for symbols without NRS nor CRS and UE specific power radio for IB in symbols with CRS should be added in NPDSCH-Config-NB, the value range is {-6, -4.77, -3, -1.77, 0, 1, 2, 3} dB.
Proposal 3	DCQR Command MAC control element can be reused as the trigger to report 16QAM CQI in connected mode.
Proposal 4	Dedicated switching on uplink power control should be added into the UE specific signal UplinkPowerControlDedicated-NB for 16QAM NPUSCH in connected mode.
Proposal 5	The 16-QAM can be enabled by optional UE specific RRC signaling in PUR-Config-NB for NPDSCH and NPUSCH separately, in case of absent then QPSK is used.
Proposal 6	The legacy IE multitone in npusch-MCS-r16 can be reused for indication of 16QAM MCS in case 16QAM NPUSCH is enabled.
Proposal 7	Dedicated switching on uplink power control should be added in PUR-Config-NB for 16QAM NPUSCH in PUR.
Proposal 8	Dedicated signaling on downlink power allocation should be added in PUR-Config-NB for 16QAM NPDSCH in PUR.
[bookmark: _In-sequence_SDU_delivery]
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Annex A
Annex A.1	TP of eNB Configuration for TS 36.331
[bookmark: _Toc20487606][bookmark: _Toc29342907][bookmark: _Toc29344046][bookmark: _Toc36567312][bookmark: _Toc36810764][bookmark: _Toc36847128][bookmark: _Toc36939781][bookmark: _Toc37082761][bookmark: _Toc46481402][bookmark: _Toc46482636][bookmark: _Toc46483870]6.7.3.2	NB-IoT Radio resource control information elements
<Omitted>
[bookmark: _Toc20487615][bookmark: _Toc29342917][bookmark: _Toc29344056][bookmark: _Toc36567322][bookmark: _Toc36810776][bookmark: _Toc36847140][bookmark: _Toc36939793][bookmark: _Toc37082773][bookmark: _Toc46481413][bookmark: _Toc46482647][bookmark: _Toc46483881]–	NPDSCH-Config-NB
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-Config-NB information element
-- ASN1START


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

NPDSCH-ConfigDedicated-NB-r16 ::=	SEQUENCE {
	npdsch-MultiTB-Config-r16			NPDSCH-MultiTB-Config-NB-r16	 OPTIONAL	-- Cond twoHARQ
}

NPDSCH-MultiTB-Config-NB-r16 ::=	SEQUENCE {
	multiTB-Config-r16					ENUMERATED {interleaved, nonInterleaved},
	harq-AckBundling-r16				ENUMERATED {true}		OPTIONAL	-- Cond interleaved
}

NPDSCH-ConfigDedicated-NB-v17xy ::=	SEQUENCE {
	npdsch-16QAM-Config-r17		SetupRelease {NPDSCH-16QAM-Config-NB-r17}
}

NPDSCH-16QAM-Config-NB-r17 ::=SEQUENCE{
	nrs-PowerRatio-r17		         ENUMERATED {dB-6, dB-4dot77, dB-3, dB-1dot77,
										dB0, dB1, dB2, dB3,}		OPTIONAL,
	nrs-PowerRatioWithCRS-r17		ENUMERATED {dB-6, dB-4dot77, dB-3, dB-1dot77,
										dB0, dB1, dB2, dB3,}         OPTIONAL  -- Cond InBand
}

-- ASN1STOP

	NPDSCH-Config-NB field descriptions

	multiTB-Config
For FDD: Activation of multiple TBs scheduling in DL, see TS 36.213 [23]. Value interleaved indicates that multiple TBs scheduling with interleaved transmission is enabled, value nonInterleaved indicates that multiple TBs scheduling without interleaved transmission is enabled.

	harq-AckBundling
For FDD: Activation of HARQ ACK bundling for DL multiple TBs scheduling with interleaved transmission, see TS 36.213 [23].

	npdsch-16QAM-Config
This field activates/deactivates 16QAM for DL, see TS 36.213 [23].

	nrs-PowerRatio
For standalone and guardband the power ratio of NPDSCH EPRE to NRS EPRE in symbols without NRS. For inband the power ratio of NPDSCH EPRE to NRS EPRE in symbols without NRS and CRS. If this field is absent then legacy power ratio of NPDSCH EPRE to NRS EPRE applies. See TS 36.213 [23].

	nrs-PowerRatioWithCRS
The power ratio of NPDSCH EPRE to NRS EPRE in symbols with CRS for inband deployments, 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

	InBand
	The field is mandatory present if carrier is inband; otherwise, the field is not present, and the UE shall delete any existing value for this field.

	interleaved
	The field is optionally present, Need OR, if multiTB-Config is set to interleaved; 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.


<Omitted>
[bookmark: _Toc20487617][bookmark: _Toc29342919][bookmark: _Toc29344058][bookmark: _Toc36567324][bookmark: _Toc36810778][bookmark: _Toc36847142][bookmark: _Toc36939795][bookmark: _Toc37082775][bookmark: _Toc46481415][bookmark: _Toc46482649][bookmark: _Toc46483883]–	NPUSCH-Config-NB
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-v1610 ::=	SEQUENCE {
	npusch-MultiTB-Config-r16			ENUMERATED {interleaved, nonInterleaved}
}

NPUSCH-ConfigDedicated-NB-v17xy ::=	SEQUENCE {
	npusch-16QAM-Config-r17		ENUMERATED {true}	OPTIONAL	-- Need OR
}

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-16QAM-Config
Activation of 16QAM for UL, see TS 36.213 [23].

	npusch-MultiTB-Config
For FDD: Activation of multiple TBs scheduling in UL, see TS 36.213 [23]. Value interleaved indicates that multiple TBs scheduling with interleaved transmission is enabled, value nonInterleaved 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.


<Omitted>
[bookmark: _Toc20487619][bookmark: _Toc29342921][bookmark: _Toc29344060][bookmark: _Toc36567326][bookmark: _Toc36810781][bookmark: _Toc36847145][bookmark: _Toc36939798][bookmark: _Toc37082778][bookmark: _Toc46481417][bookmark: _Toc46482651][bookmark: _Toc46483885]–	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
	]],
	[[	npusch-ConfigDedicated-v1610		NPUSCH-ConfigDedicated-NB-v1610
																	OPTIONAL,	-- Cond twoHARQ
		npdsch-ConfigDedicated-r16			NPDSCH-ConfigDedicated-NB-r16
																	OPTIONAL,
		resourceReservationConfigDL-r16		SetupRelease {ResourceReservationConfig-NB-r16}
																		OPTIONAL,	-- Cond dl-NonAnchor
		resourceReservationConfigUL-r16		SetupRelease {ResourceReservationConfig-NB-r16}
																	OPTIONAL	-- Cond ul-NonAnchor
	]],
	[[	npusch-ConfigDedicated-v17xy		NPUSCH-ConfigDedicated-NB-v17xy	OPTIONAL,	-- Need ON
		npdsch-ConfigDedicated-v17xy		NPDSCH-ConfigDedicated-NB-v17xy	OPTIONAL	-- Need ON
		uplinkPowerControlDedicated-r17		UplinkPowerControlDedicated-NB-r17	OPTIONAL, -- Cond npusch-16QAM
	]]
}

-- ASN1STOP

	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-NonAnchor
	The field is optionally present, Need ON, for a DL non-anchor 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.

	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.

	ul-NonAnchor
	The field is optionally present, Need ON, for an UL non-anchor carrier; otherwise the field is not present and the UE shall delete any existing value for this field.

	npusch-16QAM
	This field is optionally present, Need OP, if npusch-16QAM-Config-r17 is true. Otherwise the IE is not present.



<Omitted>
–	UplinkPowerControl-NB
The IE UplinkPowerControlCommon-NB and IE UplinkPowerControlDedicated-NB are used to specify parameters for uplink power control in the system information and in the dedicated signalling, respectively.
UplinkPowerControl-NB information elements
-- ASN1START


UplinkPowerControlCommon-NB-r13 ::=	SEQUENCE {
	p0-NominalNPUSCH-r13				INTEGER (-126..24),
	alpha-r13							ENUMERATED {al0, al04, al05, al06, al07, al08, al09, al1},
	deltaPreambleMsg3-r13				INTEGER (-1..6)
}

UplinkPowerControlDedicated-NB-r13 ::=	SEQUENCE {
	p0-UE-NPUSCH-r13						INTEGER (-8..7)
}

UplinkPowerControlDedicated-NB-r17 ::=	SEQUENCE {
	deltaMCS-Enabled-r17					ENUMERATED {en0, en1}
}

-- ASN1STOP


	UplinkPowerControl-NB field descriptions

	alpha
Parameter: αc(1). See TS 36.213 [23], clause 16.2.1.1, where al0 corresponds to 0, al04 corresponds to value 0.4, al05 to 0.5, al06 to 0.6, al07 to 0.7, al08 to 0.8, al09 to 0.9 and al1 corresponds to 1. 

	deltaPreambleMsg3
Parameter: [image: ]. See TS 36.213 [23], clause 16.2.1.1. Actual value = IE value * 2 [dB].

	p0-NominalNPUSCH

[bookmark: _MON_1584272348]Parameter: . See TS 36.213 [23], clause 16.2.1.1, unit dBm. 

	p0-UE-NPUSCH

[bookmark: _MON_1584272337]Parameter: . See TS 36.213 [23], clause 16.2.1.1, unit dB. 

	deltaMCS-Enabled
Parameter:  See TS 36.213 [23], clause 16.2.1.1.



Annex A.2	TP of eNB Configuration for TS 36.331

PUR-Config-NB
The IE PUR-Config-NB is used to specify PUR configuration.
The IE PUR-Config-NB is used to specify PUR configuration.
PUR-Config-NB information element
-- ASN1START

PUR-Config-NB-r16	::=				SEQUENCE {
	pur-ConfigID-r16					PUR-ConfigID-NB-r16				OPTIONAL,	--Need OR
	pur-TimeAlignmentTimer-r16			INTEGER (1..8)				OPTIONAL,	--Need OR
	pur-NRSRP-ChangeThreshold-r16		SetupRelease {PUR-NRSRP-ChangeThreshold-r16}
																		OPTIONAL,	--Need ON
	pur-ImplicitReleaseAfter-r16		ENUMERATED {n2, n4, n8, spare}	OPTIONAL,	--Need OR
	pur-RNTI-r16						C-RNTI							OPTIONAL,	--Need ON
	pur-ResponseWindowTimer-r16			ENUMERATED {pp1, pp2, pp3, pp4, pp8, pp16, pp32, pp64}
																		OPTIONAL,	--Need ON
	pur-StartTimeParameters-r16			SEQUENCE {
		periodicityAndOffset-r16			PUR-PeriodicityAndOffset-NB-r16,
		startSFN-r16						INTEGER (0..1023),
		startSubframe-r16					INTEGER (0..9),
		hsfn-LSB-Info-r16					BIT STRING (SIZE(1))
	}																	OPTIONAL,	--Need ON
	pur-NumOccasions-r16				ENUMERATED {one, infinite},
	pur-PhysicalConfig-r16				SEQUENCE {
		carrierConfig-r16					CarrierConfigDedicated-NB-r13,
		npusch-NumRUsIndex-r16				INTEGER (0..7),
		npusch-NumRepetitionsIndex-r16		INTEGER (0..7),
		npusch-SubCarrierSetIndex-r16		CHOICE {
			khz15								INTEGER (0..18),
			khz3dot75							INTEGER (0..47)
		},
		npusch-MCS-r16						CHOICE {
			singleTone							INTEGER (0..10),
			multiTone							INTEGER (0..13)
		},
		p0-UE-NPUSCH-r16					INTEGER (-8..7),
		alpha-r16							ENUMERATED {al0, al04, al05, al06,
														al07, al08, al09, al1},
		npusch-CyclicShift-r16				ENUMERATED {n0, n6},
		npdcch-Config-r16					NPDCCH-ConfigDedicated-NB-r13
	}	OPTIONAL,	-- Need ON
	...,
	[[
		pur-PhysicalConfig-v1650			SEQUENCE {
			ack-NACK-NumRepetitions-r16		ACK-NACK-NumRepetitions-NB-r13
		}														OPTIONAL	--Need ON
	]],
	[[
		pur-PhysicalConfig-v17xy			SEQUENCE {
			pur-UL-16QAM-Config-r17		ENUMERATED {true},
			pur-DL-16QAM-Config-r17		ENUMERATED {true},
              uplinkPowerControlDedicated-r17		UplinkPowerControlDedicated-NB-r17	OPTIONAL, -- Cond pur-npusch-16QAM
			npdsch-ConfigDedicated-v17xy		NPDSCH-ConfigDedicated-NB-v17xy	OPTIONAL -- Cond pur-npdsch-16QAM
		}				OPTIONAL	-- Need ON
	]]

}

PUR-NRSRP-ChangeThreshold-r16 ::=	SEQUENCE {
	increaseThresh-r16						NRSRP-ChangeThresh-NB-r16,
	decreaseThresh-r16						NRSRP-ChangeThresh-NB-r16	OPTIONAL	--Need OP
}

NRSRP-ChangeThresh-NB-r16 ::= ENUMERATED {dB4, dB6, dB8, dB10, dB14, dB18, dB22, dB26, dB30, dB34, spare6, spare5, spare4, spare3, spare2, spare1}

-- ASN1STOP

	PUR-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 pur-Config, the value of ack-NACK-NumRepetitions used for HARQ response to NPDSCH containing this RRCConnectionRelease-NB message applies.

	alpha
Parameter: αc(3). See TS 36.213 [23], clause 16.2.1.1.1.

	carrierConfig
Carrier used for PUR.

	hsfn-LSB-Info
LSB of the H-SFN corresponding to the last subframe of the first transmission of RRCConnectionRelease message containing pur-Config.

	npdcch-Config
NPDCCH configuration for PUR.

	npusch-CyclicShift
Parameter: . See TS 36.211 [21], clause 10.1.4.1.2. Value n0 corresponds to value 0 and value n6 corresponds to value 6.

	npusch-MCS
Index to tables specified in TS 36.213 [23], Table 16.5.1.2-1 and Table 16.5.1.2-2 for single tone and multi tone respectively, that defines modulation and TBS index for NPUSCH for PUR. In case of pur-UL-16QAM-Config is true, multiTone index is used, for the guardband and standalone modes the 16-QAM MCS index is equal to multiTone + 14, for the inband mode the 16-QAM MCS index is equal to multiTone + 11.

	npusch-NumRepetitionsIndex
Index to a table specified in TS 36.213 [23], Table 16.5.1.1-3, that defines number of repetitions for NPUSCH for PUR.

	npusch-NumRUsIndex
Index to a table specified in TS 36.213 [23], Table 16.5.1.1-2, that defines number of resource units for NPUSCH for PUR.

	npusch-SubCarrierSetIndex
For NPUSCH transmission with subcarrier spacing 3.75 kHz, indicates the subcarrier used for PUR specified in TS 36.213 [23].
For NPUSCH transmission with subcarrier spacing 15 kHz, index to a table specified in TS 36.213 [23], Table 16.5.1.1-1, that defines the set of subcarriers for NPUSCH for PUR.

	p0-UE-NPUSCH

Parameter: . See TS 36.213 [23], clause 16.2.1.1.1, unit dB. 

	pur-ImplicitReleaseAfter
Number of consecutive PUR occasions that can be skipped before implicit release of PUR configuration. Value n2 corresponds to 2 PUR occasions, value n4 corresponds to 4 PUR occasions, and so on.

	pur-NRSRP-ChangeThreshold
Threshold(s) of change in serving cell NRSRP in dB for TA validation. Value dB4 corresponds to 4 dB, value dB6 corresponds to 6 dB, and so on. When pur-NRSRP-ChangeThreshold is set to setup, if decreaseThrsh is absent the value of increaseThresh is also used for decreaseThresh.

	pur-NumOccasions
Number of PUR occasions. Value one corresponds to 1 PUR occasion, and value infinite corresponds to an infinite number of PUR occasions.

	pur-PeriodicityAndOffset
Indicates the periodicity for the PUR occasions and time offset until the first PUR occasion.

	pur-ResponseWindowTimer
Duration of the PUR response window in TS 36.321 [6]. Value in PDCCH periods. Value pp2 corresponds to 2 PDDCH periods, pp3 corresponds to 3 PDCCH periods, and so on.
The value considered by the UE is: pur-ResponseWindowSize = Min (signaled value x PDCCH period, 10.24s).

	pur-TimeAlignmentTimer
Value of the time alignment timer for PUR. Value in number of periodicity of PUR.

	uplink-PowerControlDedicated
UL power control parameter.
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