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For the purposes of the present document, the abbreviations given in TR 21.905 [1], TS 36.300 [9] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1] or TS 36.300 [9].
1xRTT	CDMA2000 1x Radio Transmission Technology
AB	Access Barring
ACDC	Application specific Congestion control for Data Communication
ACK	Acknowledgement
AILC	Assistance Information bit for Local Cache
AM	Acknowledged Mode
ANDSF	Access Network Discovery and Selection Function
ARQ	Automatic Repeat Request
AS	Access Stratum
ASN.1	Abstract Syntax Notation One
AUL	Autonomous Uplink
BCCH	Broadcast Control Channel
BCD	Binary Coded Decimal
BCH	Broadcast Channel
BL	Bandwidth reduced Low complexity
BLER	Block Error Rate
BR	Bandwidth Reduced
BR-BCCH	Bandwidth Reduced Broadcast Control Channel
CA	Carrier Aggregation
CBR	Channel Busy Ratio
CCCH	Common Control Channel
CCO	Cell Change Order
CE	Coverage Enhancement
CG	Cell Group
CIoT	Cellular IoT
CMAS	Commercial Mobile Alert Service
CP	Control Plane
CP-EDT	Control Plane EDT
C-RNTI	Cell RNTI
CRS	Cell-specific Reference Signal
CSFB	CS fallback
CSG	Closed Subscriber Group
CSI	Channel State Information
DC	Dual Connectivity
DCCH	Dedicated Control Channel
DCI	Downlink Control Information
DCN	Dedicated Core Networks
DFN	Direct Frame Number
DL	Downlink
DL-SCH	Downlink Shared Channel
DRB	(user) Data Radio Bearer
DRX	Discontinuous Reception
DTCH	Dedicated Traffic Channel
EAB	Extended Access Barring
eDRX	Extended DRX
EDT	Early Data Transmission
EHPLMN	Equivalent Home Public Land Mobile Network
eIMTA	Enhanced Interference Management and Traffic Adaptation
ENB	Evolved Node B
EN-DC	E-UTRA NR Dual Connectivity with E-UTRAN connected to EPC
EPC	Evolved Packet Core
EPDCCH	Enhanced Physical Downlink Control Channel
EPS	Evolved Packet System
ETWS	Earthquake and Tsunami Warning System
E-UTRA	Evolved Universal Terrestrial Radio Access
E-UTRA/5GC	E-UTRA connected to 5GC
E-UTRA/EPC	E-UTRA connected to EPC
E-UTRAN	Evolved Universal Terrestrial Radio Access Network
FDD	Frequency Division Duplex
FFS	For Further Study
GERAN	GSM/EDGE Radio Access Network
GNSS	Global Navigation Satellite System
G-RNTI	Group RNTI
GSM	Global System for Mobile Communications
HARQ	Hybrid Automatic Repeat Request
HFN	Hyper Frame Number
HPLMN	Home Public Land Mobile Network
HRPD	CDMA2000 High Rate Packet Data
HSDN	High Speed Dedicated Network
H-SFN	Hyper SFN
IDC	In-Device Coexistence
IE	Information element
IMEI	International Mobile Equipment Identity
IMSI	International Mobile Subscriber Identity
IoT	Internet of Things
ISM	Industrial, Scientific and Medical
kB	Kilobyte (1000 bytes)
L1	Layer 1
L2	Layer 2
L3	Layer 3
LAA	Licensed-Assisted Access
LWA	LTE-WLAN Aggregation
LWAAP	LTE-WLAN Aggregation Adaptation Protocol
LWIP	LTE-WLAN Radio Level Integration with IPsec Tunnel
MAC	Medium Access Control
MBMS	Multimedia Broadcast Multicast Service
MBSFN	Multimedia Broadcast multicast service Single Frequency Network
MCG	Master Cell Group
MCOT	Maximum Channel Occupancy Time
MCPTT	Mission Critical Push To Talk
MDT	Minimization of Drive Tests
MIB	Master Information Block
MO	Mobile Originating
MPDCCH	MTC Physical Downlink Control Channel
MRB	MBMS Point to Multipoint Radio Bearer
MR-DC	Multi-Radio Dual Connectivity
MRO	Mobility Robustness Optimisation
MSI	MCH Scheduling Information
MT	Mobile Terminating
MTSI	Multimedia Telephony Service for IMS
MUST	MultiUser Superposition Transmission
N/A	Not Applicable
NACC	Network Assisted Cell Change
NAICS	Network Assisted Interference Cancellation/Suppression
NAS	Non Access Stratum
NB-IoT	NarrowBand Internet of Things
NE-DC	NR E-UTRA Dual Connectivity
(NG)EN-DC	E-UTRA NR Dual Connectivity (i.e. covering both EN-DC and NGEN-DC)
NGEN-DC	E-UTRA NR Dual Connectivity with E-UTRAN connected to 5GC
NPBCH	Narrowband Physical Broadcast channel
NPDCCH	Narrowband Physical Downlink Control channel
NPDSCH	Narrowband Physical Downlink Shared channel
NPRACH	Narrowband Physical Random Access channel
NPSS	Narrowband Primary Synchronization Signal
NPUSCH	Narrowband Physical Uplink Shared channel
NR	NR Radio Access
NRS	Narrowband Reference Signal
NSSAI	Network Slice Selection Assistance Information
NSSS	Narrowband Secondary Synchronization Signal
OS	OFDM Symbol
P2X	Pedestrian-to-Everything
PCCH	Paging Control Channel
PCell	Primary Cell
PDCCH	Physical Downlink Control Channel
PDCP	Packet Data Convergence Protocol
PDU	Protocol Data Unit
PLMN	Public Land Mobile Network
PMK	Pairwise Master Key
PO	Paging Occasion
posSIB	Positioning SIB
ProSe	Proximity based Services
PS	Public Safety (in context of sidelink), Packet Switched (otherwise)
PSCell	Primary Secondary Cell
PSK	Pre-Shared Key
PTAG	Primary Timing Advance Group
PUCCH	Physical Uplink Control Channel
QCI	QoS Class Identifier
QoE	Quality of Experience
QoS	Quality of Service
RACH	Random Access CHannel
RAI	Release Assistance Indication
RAT	Radio Access Technology
RB	Radio Bearer
RCLWI	RAN Controlled LTE-WLAN Integration
RLC	Radio Link Control
RMTC	RSSI Measurement Timing Configuration
RN	Relay Node
RNA	RAN-based Notification Area
RNAU	RAN-based Notification Area Update
RNTI	Radio Network Temporary Identifier
ROHC	RObust Header Compression
RPLMN	Registered Public Land Mobile Network
RRC	Radio Resource Control
RSCP	Received Signal Code Power
RSRP	Reference Signal Received Power
RSRQ	Reference Signal Received Quality
RSS	Resynchronisation signal
RSSI	Received Signal Strength Indicator
SAE	System Architecture Evolution
SAP	Service Access Point
SBAS	Satellite Based Augmentation System
SC	Sidelink Control
SCell	Secondary Cell
SCG	Secondary Cell Group
SC-MRB	Single Cell MRB
SC-RNTI	Single Cell RNTI
SD-RSRP	Sidelink Discovery Reference Signal Received Power
SFN	System Frame Number
SI	System Information
SIB	System Information Block
SI-RNTI	System Information RNTI
SL	Sidelink
SLSS	Sidelink Synchronisation Signal
SMC	Security Mode Control
SMTC	SS/PBCH Block Measurement Timing Configuration
SPDCCH	Short PDCCH
SPS	Semi-Persistent Scheduling
SPT	Short Processing Time
SPUCCH	Short PUCCH
SR	Scheduling Request
SRB	Signalling Radio Bearer
S-RSRP	Sidelink Reference Signal Received Power
SSAC	Service Specific Access Control
SSTD	SFN and Subframe Timing Difference
STAG	Secondary Timing Advance Group
S-TMSI	SAE Temporary Mobile Station Identifier
STTI	Short TTI
TA	Tracking Area
TAG	Timing Advance Group
TDD	Time Division Duplex
TDM	Time Division Multiplexing
TM	Transparent Mode
TPC-RNTI	Transmit Power Control RNTI
T-RPT	Time Resource Pattern of Transmission
TTI	Transmission Time Interval
TTT	Time To Trigger
UDC	Uplink Data Compression
UE	User Equipment
UICC	Universal Integrated Circuit Card
UL	Uplink
UL-SCH	Uplink Shared Channel
UM	Unacknowledged Mode
UP	User Plane
UP-EDT	User Plane EDT
UTC	Coordinated Universal Time
UTRAN	Universal Terrestrial Radio Access Network
V2X	Vehicle-to-Everything
VoLTE	Voice over Long Term Evolution
WLAN	Wireless Local Area Network
WT	WLAN Termination
WUS	Wake-up Signal
In the ASN.1, lower case may be used for some (parts) of the above abbreviations e.g. c-RNTI.
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The UE shall:
1>	if measGapConfig is set to setup:
2>	if a measurement gap configuration measGapConfig or measGapConfigPerCC-List is already setup, release the measurement gap configuration;
2>	if the gapOffset in measGapConfig indicates a non-uniform gap pattern:
3>	setup the measurement gap configuration indicated by the measGapConfig in accordance with the received gapOffset, i.e., the first subframe of the first gap of each non-uniform gap pattern occurs at an SFN and subframe meeting the following condition (SFN and subframe of MCG cells):
SFN mod T = FLOOR(gapOffset/10);
subframe = gapOffset mod 10;
with T = LMGRP/10 as defined in TS 36.133 [16];
2>	else:
3>	setup the measurement gap configuration indicated by the measGapConfig in accordance with the received gapOffset, i.e., the first subframe of each gap occurs at an SFN and subframe meeting the following condition (SFN and subframe of MCG cells):
SFN mod T = FLOOR(gapOffset/10);
subframe = gapOffset mod 10;
with T = MGRP/10 as defined in TS 36.133 [16];
2>	if (NG)EN-DC is configured:
3>	if the UE is configured with fr1-Gap set to TRUE:
4>	apply the gap configuration for LTE serving cells and for NR serving cells on FR1;
3>	else:
4>	apply the gap configuration for all LTE and NR serving cells;
2>	if mgta is set to TRUE, apply a timing advance value of 0.5ms to the gap occurrences calculated above according to TS 38.133 [8416];
NOTE 1:	The UE applies a single gap, which timing is relative to the MCG cells, even when configured with DC. In case of (NG)EN-DC, the UE may either be configured with a single (common) gap or with two separate gaps i.e. a first one for FR1 (configured by E-UTRA RRC) and a second one for FR2 (configured by NR RRC).
1>	else if measGapConfig is set to release:
2>	release the measurement gap configuration measGapConfig;
1>	if measGapConfigPerCC-List is set to setup:
2>	if a measurement gap configuration measGapConfig is already setup, release measGapConfig;
2>	if measGapConfigToRemoveList is included:
3>	for each ServCellIndex included in the measGapConfigToRemoveList:
4>	release measGapConfigCC for the serving cell indicated by servCellId;
2>	if measGapConfigToAddModList is included:
3>	for each ServCellIndex included in the measGapConfigToAddModList:
4>	store measGapConfigCC for the serving cell indicated by servCellId;
2>	for each serving cell with stored measGapConfigCC indicating a non-uniform gap pattern, setup the measurement gap configuration indicated by the measGapConfigCC in accordance with the received gapOffset, i.e., the first subframe of the first gap of each non-uniform gap pattern occurs at an SFN and subframe meeting the following condition (SFN and subframe of MCG cells):
SFN mod T = FLOOR(gapOffset/10);
subframe = gapOffset mod 10;
with T = LMGRP/10 as defined in TS 36.133 [16];
2>	for each serving cell with stored measGapConfigCC not indicating a non-uniform gap pattern, setup the measurement gap configuration indicated by the measGapConfigCC in accordance with the received gapOffset, i.e., the first subframe of each gap occurs at an SFN and subframe meeting the following condition (SFN and subframe of MCG cells):
SFN mod T = FLOOR(gapOffset/10);
subframe = gapOffset mod 10;
with T = MGRP/10 as defined in TS 36.133 [16];
NOTE 2:	The UE applies gap timing relative to the MCG cells, even when configured with DC.
1>	else (measGapConfigPerCC-List is set to release):
2>	release the measurement gap configuration measGapConfigPerCC-List;
NOTE 3:	When a SCell is released, the UE is not required to apply a per CC measurement gap configuration associated to the SCell.
6.3.2	Radio resource control information elements
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The IE AUL-Config is used to specify the autonomous uplink configuration.
AUL-Config information element
-- ASN1START

AUL-Config-r15 ::=	CHOICE {
	release							NULL,
	setup							SEQUENCE {
		aul-CRNTI-r15							C-RNTI,
		aul-Subframes-r15						BIT STRING (SIZE (40)),
		aul-HARQ-Processes-r15					INTEGER (1..16),
		transmissionModeUL-AUL-r15				ENUMERATED {tm1,tm2},	
		aul-StartingFullBW-InsideMCOT-r15		BIT STRING (SIZE (5)),
		aul-StartingFullBW-OutsideMCOT-r15		BIT STRING (SIZE (7)),
		aul-StartingPartialBW-InsideMCOT-r15 	ENUMERATED {o34, o43, o52, o61, oOS1},
		aul-StartingPartialBW-OutsideMCOT-r15	ENUMERATED {o16, o25, o34, o43, o52, o61, oOS1},
		aul-RetransmissionTimer-r15				ENUMERATED {psf4, psf5, psf6, psf8, psf10, psf12, psf20, psf28, psf37, psf44, psf68, psf84, psf100,
												psf116, psf132, psf164, psf324},
		endingSymbolAUL-r15						INTEGER(12..13),
		subframeOffsetCOT-Sharing-r15			INTEGER(2..4),
		contentionWindowSizeTimer-r15			ENUMERATED {n0, n5, n10}
	}
}

-- ASN1STOP

	AUL-Config field descriptions

	aul-CRNTI
AUL C-RNTI, see TS 36.321 [6].

	aul-HARQ-Processes
This field indicates which HARQ process IDs are configured for AUL operation as described in TS 36.321 [6]. In case tm1 is configured for the transmissionModeUL-AUL the number of configured HARQ processes equals to field value. In case tm2 is configured for the transmissionModeUL-AUL the number of configured HARQ processes equals to double of the field value. The largest value of the HARQ process ID is equal to the number of configured HARQ processes - 1.

	aul-RetransmissionTimer
This timer is used to restrict both new transmission and retransmission for the same HARQ process for AUL operation as described in TS 36.321 [6]. Value psf4 corresponds to 4 PDCCH subframes etc.

	aul-StartingFullBW-InsideMCOT
This field indicates the AUL-specific set of PUSCH starting offset values for the AUL transmission inside of eNB obtained MCOT when a UE configured with AUL configuration is allocated to occupy the full channel bandwidth as described in TS 36.213 [23], clause 8.0. The first/leftmost bit corresponds to value 34, second bit corresponds to value 43, third bit corresponds to value 52, fourth bit corresponds to value 61 and last bit corresponds to value OS#1. 

	aul-StartingFullBW-OutsideMCOT
This field indicates the AUL-specific set of PUSCH starting offset values for the AUL transmission outside of eNB obtained MCOT when a UE configured with AUL configuration is allocated to occupy the full channel bandwidth as described in TS 36.213 [23], clause 8.0. The first/leftmost bit corresponds to value 16, second bit corresponds to value 25, third bit corresponds to value 34, fourth bit corresponds to value 43, fifth bit corresponds to value 52, sixth bit corresponds to value 61 and last bit corresponds to value OS#1.

	aul-StartingPartialBW-InsideMCOT
This field indicates the exact AUL-specific PUSCH starting offset value for the AUL transmission inside of eNB obtained MCOT when a UE configured with AUL configuration is allocated to occupy partial channel bandwidth as described in TS 36.213 [23], clause 8.0. The value o34 corresponds to 34, and the value o43 corresponds to 43 and so on.

	aul-StartingPartialBW-OutsideMCOT
This field indicates the exact AUL-specific PUSCH starting offset value for the AUL transmission outside of eNB obtained MCOT when a UE configured with AUL configuration is allocated to occupy partial channel bandwidth as described in TS 36.213 [23], clause 8.0. The value o16 corresponds to 16, the value o25 corresponds to 25 and so on.

	aul-Subframes
This field indicates which subframes are allowed for AUL operation as described in TS 36.321 [6]. The first/leftmost bit corresponds to the subframe #0 of the radio frame satisfying SFN mod 4 = 0. Value 0 in the bitmap indicates that the corresponding subframe is not allowed for AUL. Value 1 in the bitmap indicates that the corresponding subframe is allowed for AUL.

	contentionWindowSizeTimer
This field indicates contention window size adjustment timer as described in TS 37.213 [94], clause 4.2.2. The value n0 corresponds to 0ms, value n5 corresponds to 5ms, value n10 corresponds to 10ms. The value is set to n0 or n5 if the absence of other technologies on the same carrier cannot be guaranteed. The value is set to n0 or n10 if the absence of other technologies on the same carrier can be guaranteed.

	endingSymbolAUL
This field indicates PUSCH ending symbol of the last AUL subframe in an AUL burst as described in TS 36.211 [21], clause 4.1.3.

	subframeOffsetCOT-Sharing
This field is COT sharing indication parameter X indicating if subframe n+X is an applicable subframe for UL to DL sharing as described in TS 37.213 [94], clause 4.1.3.

	transmissionModeUL-AUL
This field indicates which UL transmission mode is used for AUL as described in TS 36.213 [23], clause 8.0, where tm1 refers to transmission mode 1, tm2 to transmission mode 2.



–	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-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.

	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. 



[bookmark: _Toc20487324][bookmark: _Toc29342620][bookmark: _Toc29343759][bookmark: _Toc36547383][bookmark: _Toc36548775][bookmark: _Toc46447612][bookmark: _Toc52790440][bookmark: _Toc76431241]–	SPS-Config
The IE SPS-Config is used to specify the semi-persistent scheduling configuration.
SPS-Config information element
-- ASN1START

SPS-Config ::=	SEQUENCE {
	semiPersistSchedC-RNTI			C-RNTI					OPTIONAL,			-- Need OR
	sps-ConfigDL					SPS-ConfigDL			OPTIONAL,			-- Need ON
	sps-ConfigUL					SPS-ConfigUL			OPTIONAL			-- Need ON
}

SPS-Config-v1430 ::=	SEQUENCE {
	ul-SPS-V-RNTI-r14					C-RNTI					OPTIONAL,			-- Need OR
	sl-SPS-V-RNTI-r14					C-RNTI					OPTIONAL,			-- Need OR
	sps-ConfigUL-ToAddModList-r14		SPS-ConfigUL-ToAddModList-r14	OPTIONAL,	-- Need ON
	sps-ConfigUL-ToReleaseList-r14		SPS-ConfigUL-ToReleaseList-r14	OPTIONAL,	-- Need ON
	sps-ConfigSL-ToAddModList-r14		SPS-ConfigSL-ToAddModList-r14	OPTIONAL,	-- Need ON
	sps-ConfigSL-ToReleaseList-r14		SPS-ConfigSL-ToReleaseList-r14	OPTIONAL	-- Need ON
}

SPS-ConfigUL-ToAddModList-r14 ::= SEQUENCE (SIZE (1..maxConfigSPS-r14)) OF SPS-ConfigUL

SPS-ConfigUL-ToReleaseList-r14 ::= SEQUENCE (SIZE (1..maxConfigSPS-r14)) OF SPS-ConfigIndex-r14

SPS-ConfigSL-ToAddModList-r14 ::= SEQUENCE (SIZE (1..maxConfigSPS-r14)) OF SPS-ConfigSL-r14

SPS-ConfigSL-ToReleaseList-r14 ::= SEQUENCE (SIZE (1..maxConfigSPS-r14)) OF SPS-ConfigIndex-r14

SPS-Config-v1530 ::=	SEQUENCE {
	semiPersistSchedC-RNTI-r15		C-RNTI						OPTIONAL,			-- Need OR
	sps-ConfigDL-r15					SPS-ConfigDL				OPTIONAL,			-- Need ON
	sps-ConfigUL-STTI-ToAddModList-r15	SPS-ConfigUL-STTI-ToAddModList-r15	OPTIONAL,	-- Need ON
	sps-ConfigUL-STTI-ToReleaseList-r15	SPS-ConfigUL-STTI-ToReleaseList-r15	OPTIONAL,	-- Need ON
	sps-ConfigUL-ToAddModList-r15		SPS-ConfigUL-ToAddModList-r15		OPTIONAL,	-- Need ON
	sps-ConfigUL-ToReleaseList-r15		SPS-ConfigUL-ToReleaseList-r15		OPTIONAL	-- Need ON
}

SPS-Config-v1540 ::=	SEQUENCE {
	sps-ConfigDL-STTI-r15				SPS-ConfigDL-STTI-r15				OPTIONAL	-- Need OR
}

SPS-ConfigUL-STTI-ToAddModList-r15 ::= SEQUENCE (SIZE (1..maxConfigSPS-r15)) OF SPS-ConfigUL-STTI-r15

SPS-ConfigUL-STTI-ToReleaseList-r15 ::= SEQUENCE (SIZE (1..maxConfigSPS-r15)) OF SPS-ConfigIndex-r15

SPS-ConfigUL-ToAddModList-r15 ::= SEQUENCE (SIZE (1..maxConfigSPS-r15)) OF SPS-ConfigUL

SPS-ConfigUL-ToReleaseList-r15 ::= SEQUENCE (SIZE (1..maxConfigSPS-r15)) OF SPS-ConfigIndex-r15

SPS-ConfigDL ::=	CHOICE{
	release							NULL,
	setup							SEQUENCE {
		semiPersistSchedIntervalDL			ENUMERATED {
												sf10, sf20, sf32, sf40, sf64, sf80,
												sf128, sf160, sf320, sf640, spare6,
												spare5, spare4, spare3, spare2,
												spare1},
		numberOfConfSPS-Processes			INTEGER (1..8),
		n1PUCCH-AN-PersistentList			N1PUCCH-AN-PersistentList,
		...,
		[[	twoAntennaPortActivated-r10		CHOICE {
				release							NULL,
				setup							SEQUENCE {
					n1PUCCH-AN-PersistentListP1-r10	N1PUCCH-AN-PersistentList
				}
			}																OPTIONAL	-- Need ON
		]]
	}
}

SPS-ConfigUL ::=	CHOICE {
	release							NULL,
	setup							SEQUENCE {
		semiPersistSchedIntervalUL			ENUMERATED {
												sf10, sf20, sf32, sf40, sf64, sf80,
												sf128, sf160, sf320, sf640, sf1-v1430,
												sf2-v1430, sf3-v1430, sf4-v1430, sf5-v1430,
												spare1},
		implicitReleaseAfter				ENUMERATED {e2, e3, e4, e8},
		p0-Persistent						SEQUENCE {
			p0-NominalPUSCH-Persistent			INTEGER (-126..24),
			p0-UE-PUSCH-Persistent				INTEGER (-8..7)
		}		OPTIONAL,												-- Need OP
		twoIntervalsConfig					ENUMERATED {true}			OPTIONAL,	-- Cond TDD
		...,
		[[	p0-PersistentSubframeSet2-r12		CHOICE {
				release								NULL,
				setup								SEQUENCE {
					p0-NominalPUSCH-PersistentSubframeSet2-r12			INTEGER (-126..24),
					p0-UE-PUSCH-PersistentSubframeSet2-r12				INTEGER (-8..7)
				}
			}															OPTIONAL	-- Need ON
		]],
		[[	numberOfConfUlSPS-Processes-r13			INTEGER (1..8)		OPTIONAL	-- Need OR
		]],
		[[	fixedRV-NonAdaptive-r14					ENUMERATED {true}		OPTIONAL,	-- Need OR
			sps-ConfigIndex-r14						SPS-ConfigIndex-r14		OPTIONAL,	-- Need OR
			semiPersistSchedIntervalUL-v1430		ENUMERATED {
											sf50, sf100, sf200, sf300, sf400, sf500,
											sf600, sf700, sf800, sf900, sf1000, spare5,
											spare4, spare3, spare2, spare1}	OPTIONAL	-- Need OR

		]],
		[[ cyclicShiftSPS-r15				ENUMERATED {cs0, cs1, cs2, cs3, cs4, cs5, cs6, cs7}
												OPTIONAL,	-- Need ON
	-- eNote (TBC) that no separate STTI field is required (alike in merged CR)
			harq-ProcID-Offset-r15				INTEGER (0..7) 			OPTIONAL,	-- Need ON
			rv-SPS-UL-Repetitions-r15			ENUMERATED {ulrvseq1, ulrvseq2, ulrvseq3} OPTIONAL, -- Need ON
			tpc-PDCCH-ConfigPUSCH-SPS-r15		TPC-PDCCH-Config 		OPTIONAL,	-- Need ON
			totalNumberPUSCH-SPS-UL-Repetitions-r15	ENUMERATED {n2,n3,n4,n6}	OPTIONAL, -- Need ON
			sps-ConfigIndex-r15					SPS-ConfigIndex-r15		OPTIONAL	-- Cond SPS
		]]
	}
}

SPS-ConfigSL-r14 ::=	SEQUENCE {
	sps-ConfigIndex-r14				SPS-ConfigIndex-r14,
	semiPersistSchedIntervalSL-r14	ENUMERATED {
										sf20, sf50, sf100, sf200, sf300, sf400,
										sf500, sf600, sf700, sf800, sf900, sf1000,
										spare4, spare3, spare2, spare1}
}

SPS-ConfigIndex-r14 ::=			INTEGER (1..maxConfigSPS-r14)

SPS-ConfigIndex-r15 ::=			INTEGER (1..maxConfigSPS-r15)

N1PUCCH-AN-PersistentList ::=		SEQUENCE (SIZE (1..4)) OF INTEGER (0..2047)

N1SPUCCH-AN-PersistentList-r15 ::=		SEQUENCE (SIZE (1..4)) OF INTEGER (0..2047)

SPS-ConfigDL-STTI-r15 ::=	CHOICE{
	release							NULL,
	setup							SEQUENCE {
		semiPersistSchedIntervalDL-STTI-r15		ENUMERATED {
												sTTI1, sTTI2, sTTI3, sTTI4, sTTI6, sTTI8, sTTI12, sTTI16,
												sTTI20, sTTI40, sTTI60, sTTI80, sTTI120, sTTI240,
												spare2, spare1},
		numberOfConfSPS-Processes-STTI-r15		INTEGER (1..12),
		twoAntennaPortActivated-r15			CHOICE {
				release							NULL,
				setup							SEQUENCE {
					n1SPUCCH-AN-PersistentListP1-r15		N1SPUCCH-AN-PersistentList-r15
				}
			}															OPTIONAL,	-- Need ON
		sTTI-StartTimeDL-r15					INTEGER (0..5),
		tpc-PDCCH-ConfigPUCCH-SPS-r15		TPC-PDCCH-Config 			OPTIONAL,	-- Need ON
		...
	}
}

SPS-ConfigUL-STTI-r15 ::=	CHOICE {
	release							NULL,
	setup							SEQUENCE {
		semiPersistSchedIntervalUL-STTI-r15		ENUMERATED {
												sTTI1, sTTI2, sTTI3, sTTI4, sTTI6, sTTI8, sTTI12, sTTI16,
 												sTTI20, sTTI40, sTTI60, sTTI80, sTTI120, sTTI240,
												spare2, spare1},
		implicitReleaseAfter					ENUMERATED {e2, e3, e4, e8},
		p0-Persistent-r15					SEQUENCE {
			p0-NominalSPUSCH-Persistent-r15		INTEGER (-126..24),
			p0-UE-SPUSCH-Persistent-r15			INTEGER (-8..7)
		}																OPTIONAL,	-- Need OP
		twoIntervalsConfig-r15					ENUMERATED {true}		OPTIONAL,	-- Cond TDD
		p0-PersistentSubframeSet2-r15		CHOICE {
				release							NULL,
				setup							SEQUENCE {
					p0-NominalSPUSCH-PersistentSubframeSet2-r15			INTEGER (-126..24),
					p0-UE-SPUSCH-PersistentSubframeSet2-r15				INTEGER (-8..7)
				}
			} 															OPTIONAL,	-- Need ON
		numberOfConfUL-SPS-Processes-STTI-r15	INTEGER (1..12)			OPTIONAL,	-- Need OR
		sTTI-StartTimeUL-r15				INTEGER (0..5),
		tpc-PDCCH-ConfigPUSCH-SPS-r15		TPC-PDCCH-Config 			OPTIONAL,	-- Need ON
		cyclicShiftSPS-sTTI-r15				ENUMERATED {cs0, cs1, cs2, cs3, cs4, cs5, cs6, cs7}																				OPTIONAL,	-- Need ON
		ifdma-Config-SPS-r15				BOOLEAN						OPTIONAL,	-- Need ON
		harq-ProcID-offset-r15				INTEGER (0..15) 			OPTIONAL,	-- Need ON
		rv-SPS-STTI-UL-Repetitions-r15		ENUMERATED {ulrvseq1, ulrvseq2, ulrvseq3}	OPTIONAL, -- Need ON
		sps-ConfigIndex-r15		SPS-ConfigIndex-r15		OPTIONAL,	-- Need OR
		tbs-scalingFactorSubslotSPS-UL-Repetitions-r15	ENUMERATED {n6, n12}		OPTIONAL, -- Need ON
		totalNumberPUSCH-SPS-STTI-UL-Repetitions-r15	ENUMERATED {n2,n3,n4,n6}	OPTIONAL, -- Need ON
		...
	}
}

-- ASN1STOP

	SPS-Config field descriptions

	cyclicShiftSPS, cyclicShiftSPS-sTTI,

Indicates the cyclic shift to be used for the UE-specific reference signal in case of UL SPS, see TS 36.211 [5] clause 5.2.1.1.

	fixedRV-NonAdaptive
If this field is present and skipUplinkTxSPS is configured, non-adaptive retransmissions on configured uplink grant uses redundancy version 0, otherwise the redundancy version for each retransmission is updated based on the sequence of redundancy versions as described in TS 36.321 [6].

	harq-ProcID-offset
If configured, this field indicates the offset used in deriving the HARQ process IDs, see TS 36.321 [6], clause 5.4.1.

	Ifdma-Config-SPS

Indicated  to be used for the UE-specific reference signal in case of UL SPS see TS 36.211 [5], clause 5.2,1.1.

	implicitReleaseAfter
Number of empty transmissions before implicit release, see TS 36.321 [6], clause 5.10.2. Value e2 corresponds to 2 transmissions, e3 corresponds to 3 transmissions and so on. If skipUplinkTxSPS is configured, the UE shall ignore this field.

	n1PUCCH-AN-PersistentList, n1PUCCH-AN-PersistentListP1

List of parameter:  for antenna port P0 and for antenna port P1 respectively, see TS 36.213 [23], clause 10.1. Field n1-PUCCH-AN-PersistentListP1 is applicable only if the twoAntennaPortActivatedPUCCH-Format1a1b in PUCCH-ConfigDedicated-v1020 is set to true. Otherwise the field is not configured.

	numberOfConfSPS-Processes
The number of configured HARQ processes for downlink Semi-Persistent Scheduling, see TS 36.321 [6].

	numberOfConfSPS-Processes-STTI
The number of configured HARQ processes for downlink Semi-Persistent Scheduling for sTTI in DL, see TS 36.321 [6].

	numberOfConfUlSPS-Processes
The number of configured HARQ processes for uplink Semi-Persistent Scheduling, see TS 36.321 [6]. E-UTRAN always configures this field for asynchronous UL HARQ. Otherwise it does not configure this field.

	numberOfConfUL-SPS-Processes-STTI
The number of configured HARQ processes for uplink Semi-Persistent Scheduling for sTTI in UL, see TS 36.321 [6]. E-UTRAN always configures this field for asynchronous UL HARQ. Otherwise it does not configure this field.

	p0-NominalPUSCH-Persistent, p0-NominalSPUSCH-Persistent

Parameter: . See TS 36.213 [23], clause 5.1.1.1, unit dBm step 1. This field is applicable for persistent scheduling, only. If choice setup is used and p0-Persistent is absent, apply the value of p0-NominalPUSCH for p0-NominalPUSCH-Persistent. If uplink power control subframe sets are configured by tpc-SubframeSet, this field applies for uplink power control subframe set 1.

	p0-NominalPUSCH-PersistentSubframeSet2, p0-NominalSPUSCH-PersistentSubframeSet2

Parameter: . See TS 36.213 [23], clause 5.1.1.1, unit dBm step 1. This field is applicable for persistent scheduling, only. If p0-PersistentSubframeSet2-r12 is not configured, apply the value of p0-NominalPUSCH-SubframeSet2-r12 for p0-NominalPUSCH-PersistentSubframeSet2. E-UTRAN configures this field only if uplink power control subframe sets are configured by tpc-SubframeSet, in which case this field applies for uplink power control subframe set 2.

	p0-UE-PUSCH-Persistent

Parameter: . See TS 36.213 [23], clause 5.1.1.1, unit dB. This field is applicable for persistent scheduling, only. If choice setup is used and p0-Persistent is absent, apply the value of p0-UE-PUSCH for p0-UE-PUSCH-Persistent. If uplink power control subframe sets are configured by tpc-SubframeSet, this field applies for uplink power control subframe set 1.

	p0-UE-PUSCH-PersistentSubframeSet2

Parameter: . See TS 36.213 [23], clause 5.1.1.1, unit dB. This field is applicable for persistent scheduling, only. If p0-PersistentSubframeSet2-r12 is not configured, apply the value of p0-UE-PUSCH-SubframeSet2 for p0-UE-PUSCH-PersistentSubframeSet2. E-UTRAN configures this field only if uplink power control subframe sets are configured by tpc-SubframeSet, in which case this field applies for uplink power control subframe set 2.

	rv-SPS-STTI-UL-Repetitions
Indicates the RV sequence of slot or subslot PUSCH for slot or subslot UL SPS repetitions. Value ulrvseq1= {0, 0, 0, 0, 0, 0} , value ulrvseq2={0, 2, 3, 1, 0, 2} and value ulrvseq3={0, 3, 0, 3, 0, 3}.

	rv-SPS-UL-Repetitions
Indicates the RV sequence of PUSCH for subframe UL SPS repetitions. Value ulrvseq1= {0, 0, 0, 0, 0, 0} , value ulrvseq2={0, 2, 3, 1, 0, 2} and value ulrvseq3={0, 3, 0, 3, 0, 3}.

	semiPersistSchedC-RNTI
Semi-persistent Scheduling C-RNTI, see TS 36.321 [6]. If sps-Config is present for more than one cells in the same cell group, semiPersistSchedC-RNTI is present in only one sps-Config.

	semiPersistSchedIntervalDL
Semi-persistent scheduling interval in downlink, see TS 36.321 [6]. Value in number of sub-frames. Value sf10 corresponds to 10 sub-frames, sf20 corresponds to 20 sub-frames and so on. For TDD, the UE shall round this parameter down to the nearest integer (of 10 sub-frames), e.g. sf10 corresponds to 10 sub-frames, sf32 corresponds to 30 sub-frames, sf128 corresponds to 120 sub-frames.

	semiPersistSchedIntervalDL-STTI
Semi-persistent scheduling interval for sTTI in downlink, see TS 36.321 [6]. Value in number of sTTI. Value sTTI1 corresponds to a spacing of 1 sTTI interval, sTTI2 corresponds to 2 spacings of sTTI intervals and so on, e.g. sTTI1 equal to sub-slot of 2 symbols or 3 symbols when the type of 2OS sTTI is configured, or e.g. sTTI1 equal to slot of 7 symbols when type of 7OS sTTI is configured. SPS for sTTI is not supported for TDD.

	semiPersistSchedIntervalSL
Semi-persistent scheduling interval in sidelink, see TS 36.321 [6]. Value in number of sub-frames. Value sf20 corresponds to 20 sub-frames, sf50 corresponds to 50 sub-frames and so on.

	semiPersistSchedIntervalUL
Semi-persistent scheduling interval in uplink, see TS 36.321 [6]. Value in number of sub-frames. Value sf10 corresponds to 10 sub-frames, sf20 corresponds to 20 sub-frames and so on. For TDD, when the configured Semi-persistent scheduling interval is greater than or equal to 10 sub-frames, the UE shall round this parameter down to the nearest integer (of 10 sub-frames), e.g. sf10 corresponds to 10 sub-frames, sf32 corresponds to 30 sub-frames, sf128 corresponds to 120 sub-frames. If semiPersistSchedIntervalUL-v1430 is configured, the UE only considers this extension (and ignores semiPersistSchedIntervalUL i.e. without suffix).

	semiPersistSchedIntervalUL-STTI
Semi-persistent scheduling interval for sTTI in uplink, see TS 36.321 [6]. Value in number of sTTI. Value sTTI1 corresponds to a spacing of 1 sTTI interval, sTTI2 corresponds to 2 spacings of sTTI intervals and so on, e.g. sTTI1 equal to sub-slot of 2 symbols or 3 symbols when the type of 2OS sTTI is configured, or e.g. sTTI1 equal to slot of 7 symbols when type of 7OS sTTI is configured. SPS for sTTI is not supported for TDD.

	sl-SPS-V-RNTI
SL Semi-Persistent Scheduling V-RNTI for V2X sidelink communication, see TS 36.321 [6].

	sps-ConfigIndex
Indicates the index of one of multiple SL/UL SPS configurations.

	sps-ConfigDL-STTI
If sps-ConfigDL-sTTI-r15 is signalled, the UE ignores sps-ConfigDL.

	sps-ConfigSL-ToAddModList
Indicates the SL SPS configurations to be added or modified, identified by SPS-ConfigIndex.

	sps-ConfigSL-ToReleaseList
Indicates the SL SPS configurations to be released, identified by SPS-ConfigIndex.

	sps-ConfigUL-STTI-ToAddModList
Indicates the UL sTTI SPS configurations to be added or modified, identified by SPS-ConfigIndex. If this list includes more than one entry, E-UTRAN includes totalNumberPUSCH-SPS-STTI-UL-Repetitions in each entry.

	sps-ConfigUL-STTI-ToReleaseList
Indicates the UL sTTI SPS configurations to be released, identified by SPS-ConfigIndex.

	sps-ConfigUL-ToAddModList
Indicates the UL SPS configurations to be added or modified, identified by SPS-ConfigIndex. If this list includes more than one entry, E-UTRAN includes totalNumberPUSCH-SPS-UL-Repetitions in each entry.

	sps-ConfigUL-ToReleaseList
Indicates the UL SPS configurations to be released, identified by SPS-ConfigIndex.

	sTTI-StartTimeDL
Indicates the DL sTTI index start offset for SPS (re-)initialization, see TS 36.321 [6].

	sTTI-StartTimeUL
Indicates the UL sTTI index start offset for SPS (re-)initialization, see TS 36.321 [6].

	tbs-scalingFactorSubslotSPS-UL-Repetitions
Indicates the TBS scaling factor of subslot PUSCH for UL SPS repetitions. Value n6 corresponds to 1/6 and value n12 corresponds to 1/12. 

	totalNumberPUSCH-SPS-STTI-UL-Repetitions
Indicates the total number of UL transmissions for slot or subslot UL SPS repetitions. If the UE is configured with UL SPS and the configured number of SPS PUSCH transmissions k>1, simultaneous transmission of PUSCH and PUCCH is not configured.

	totalNumberPUSCH-SPS-UL-Repetitions
Indicates the total number of UL transmissions for subframe UL SPS repetitions. If the UE is configured with UL SPS and the configured number of SPS PUSCH transmissions k>1, simultaneous transmission of PUSCH and PUCCH is not configured.

	tpc-PDCCH-ConfigPUCCH-SPS
PDCCH configuration for power control of slot/subslot-PUCCH using format 3/3A, see TS 36.212 [22], when SPS-ConfigDL-STTI is configured.

	tpc-PDCCH-ConfigPUSCH-SPS
PDCCH configuration for power control of slot/subslot-PUSCH using format 3/3A, see TS 36.212 [22], when SPS-ConfigUL-STTI is configured. If a UE is configured with multiple UL SPS configurations in a serving cell, the same TPC index for DCI format 3/3A applies to all the UL SPS configurations in the serving cell.

	twoIntervalsConfig
Trigger of two-intervals-Semi-Persistent Scheduling in uplink. See TS 36.321 [6], clause 5.10. If this field is present and the configured Semi-persistent scheduling interval greater than or equal to 10 sub-frames, two-intervals-SPS is enabled for uplink. Otherwise, two-intervals-SPS is disabled.

	ul-SPS-V-RNTI
UL Semi-Persistent Scheduling V-RNTI for UEs capable of multiple uplink SPS configurations and which support V2X communication, see TS 36.321 [6].



	Conditional presence
	Explanation

	TDD
	This field is optional present for TDD, need OR; it is not present for FDD and the UE shall delete any existing value for this field.

	SPS
	This field is optional present if sps-ConfigIndex-r14 is not configured, need OR; otherwise it is not present.
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The IE MeasConfig specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency and inter-RAT mobility as well as configuration of measurement gaps.
MeasConfig information element
-- ASN1START

MeasConfig ::=						SEQUENCE {
	-- Measurement objects
	measObjectToRemoveList				MeasObjectToRemoveList				OPTIONAL,	-- Need ON
	measObjectToAddModList				MeasObjectToAddModList				OPTIONAL,	-- Need ON
	-- Reporting configurations
	reportConfigToRemoveList			ReportConfigToRemoveList			OPTIONAL,	-- Need ON
	reportConfigToAddModList			ReportConfigToAddModList			OPTIONAL,	-- Need ON
	-- Measurement identities
	measIdToRemoveList					MeasIdToRemoveList					OPTIONAL,	-- Need ON
	measIdToAddModList					MeasIdToAddModList					OPTIONAL,	-- Need ON
	-- Other parameters
	quantityConfig						QuantityConfig						OPTIONAL,	-- Need ON
	measGapConfig						MeasGapConfig						OPTIONAL,	-- Need ON
	s-Measure							RSRP-Range							OPTIONAL,	-- Need ON
	preRegistrationInfoHRPD				PreRegistrationInfoHRPD				OPTIONAL,	-- Need OP
	speedStatePars			CHOICE {
		release								NULL,
		setup								SEQUENCE {
			mobilityStateParameters				MobilityStateParameters,
			timeToTrigger-SF					SpeedStateScaleFactors
		}
	}																		OPTIONAL,	-- Need ON
	...,
	[[	measObjectToAddModList-v9e0			MeasObjectToAddModList-v9e0		OPTIONAL	-- Need ON
	]],
	[[	allowInterruptions-r11				BOOLEAN							OPTIONAL	-- Need ON
	]],
	[[	measScaleFactor-r12			CHOICE {
			release						NULL,
			setup						MeasScaleFactor-r12
		}																OPTIONAL,	-- Need ON
		measIdToRemoveListExt-r12			MeasIdToRemoveListExt-r12		OPTIONAL,	-- Need ON
		measIdToAddModListExt-r12			MeasIdToAddModListExt-r12		OPTIONAL,	-- Need ON
		measRSRQ-OnAllSymbols-r12		BOOLEAN							OPTIONAL	-- Need ON
	]],
	[[
		measObjectToRemoveListExt-r13		MeasObjectToRemoveListExt-r13	OPTIONAL,	-- Need ON
		measObjectToAddModListExt-r13		MeasObjectToAddModListExt-r13	OPTIONAL,	-- Need ON
		measIdToAddModList-v1310			MeasIdToAddModList-v1310		OPTIONAL,	-- Need ON
		measIdToAddModListExt-v1310			MeasIdToAddModListExt-v1310		OPTIONAL	-- Need ON
	]],
	[[	measGapConfigPerCC-List-r14			MeasGapConfigPerCC-List-r14		OPTIONAL,	-- Need ON
		measGapSharingConfig-r14			MeasGapSharingConfig-r14		OPTIONAL	-- Need ON
	]],
	[[	fr1-Gap-r15								BOOLEAN		OPTIONAL,	-- Need ON
		mgta-r15								BOOLEAN						OPTIONAL	-- Need ON
	]],
	[[	measGapConfigDensePRS-r15			MeasGapConfigDensePRS-r15	OPTIONAL,	 -- Need ON
		heightThreshRef-r15	CHOICE {
			release					NULL,
			setup					INTEGER (0..31)
		}										OPTIONAL	--Need ON
	]]
}

MeasIdToRemoveList ::=				SEQUENCE (SIZE (1..maxMeasId)) OF MeasId

MeasIdToRemoveListExt-r12 ::=		SEQUENCE (SIZE (1..maxMeasId)) OF MeasId-v1250

MeasObjectToRemoveList ::=			SEQUENCE (SIZE (1..maxObjectId)) OF MeasObjectId

MeasObjectToRemoveListExt-r13 ::=	SEQUENCE (SIZE (1..maxObjectId)) OF MeasObjectId-v1310

ReportConfigToRemoveList ::=		SEQUENCE (SIZE (1..maxReportConfigId)) OF ReportConfigId

-- ASN1STOP

	MeasConfig field descriptions

	allowInterruptions
Value TRUE indicates that the UE is allowed to cause interruptions to serving cells when performing measurements of deactivated SCell carriers for measCycleSCell of less than 640ms, as specified in TS 36.133 [16]. E-UTRAN enables this field only when an SCell is configured.

	fr1-Gap
Indicates whether the gap is only applicable for measurements on FR1. E-UTRAN only sets this field to TRUE when the UE is configured with (NG)EN-DC.

	heightThreshRef
Reference height threshold for eventH1 and eventH2 in reportConfig. Value 0 refers to -420m, value 1 refers to –120m, and so on until value 30 refers to 8880m. The actual value is height in meters relative to sea level. Value 31 is reserved.

	measGapConfig
Used to setup and release measurement gaps. E-UTRAN includes either measGapConfig or measGapConfigPerCC-List, if any.

	measGapConfigDensePRS
Used to setup and release additional measurement gap pattern with dense PRS configuration as specified in TS 36.133 [16], Table 8.1.2.1-3. E-UTRAN configures this field only when UE indicates the preference of measurement gap configuration for dense PRS, i.e., measPRS-Offset-r15.

	measGapConfigPerCC-List
Used to setup and release serving cell sepecific measurement gaps. E-UTRAN includes either measGapConfig or measGapConfigPerCC-List, if any.

	measGapSharingConfig
Used to setup and release measurement gap sharing for intra- and inter-frequency measurement as specified in TS 36.133 [16].

	measIdToAddModList
List of measurement identities. Field measIdToAddModListExt includes additional measurement identities i.e. extends the size of the measurement identity list using the general principles specified in 5.1.2. If E-UTRAN includes measIdToAddModList-v1310 it includes the same number of entries, and listed in the same order, as in measIdToAddModList (i.e. without suffix). If E-UTRAN includes measIdToAddModListExt-v1310, it includes the same number of entries, and listed in the same order, as in measIdToAddModListExt-r12.

	measIdToRemoveList
List of measurement identities to remove. Field measIdToRemoveListExt includes additional measurement identities i.e. extends the size of the measurement identity list using the general principles specified in 5.1.2.

	measObjectToAddModList
If E-UTRAN includes measObjectToAddModList-v9e0 it includes the same number of entries, and listed in the same order, as in measObjectToAddModList (i.e. without suffix). Field measObjectToAddModListExt includes additional measurement object identities i.e. extends the size of the measurement object identity list using the general principles specified in 5.1.2.

	measObjectToRemoveList
List of measurement objects to remove. Field measObjectToRemoveListExt includes additional measurement object identities i.e. extends the size of the measurement object identity list using the general principles specified in 5.1.2.

	measRSRQ-OnAllSymbols
Value TRUE indicates that the UE shall, when performing RSRQ measurements, perform RSRQ measurement on all OFDM symbols in accordance with TS 36.214 [48]. If widebandRSRQ-Meas is enabled for the frequency in MeasObjectEUTRA, the UE shall, when performing RSRQ measurements, perform RSRQ measurement on all OFDM symbols with wider bandwidth for concerned frequency in accordance with TS 36.214 [48].

	measScaleFactor
Even if reducedMeasPerformance is not included in any measObjectEUTRA or measObjectUTRA, E-UTRAN may configure this field. The UE behavior is specified in TS 36.133 [16].

	mgta
Indicates whether a timing advance value of 0.5 ms is applicable to the measurement gap configuration provided by E-UTRAN according to TS 38.133 [8416]. E-UTRAN sets mgta to TRUE only when the UE is configured to perform NR measurements.

	preRegistrationInfoHRPD
The CDMA2000 HRPD Pre-Registration Information tells the UE if it should pre-register with the CDMA2000 HRPD network and identifies the Pre-registration zone to the UE.

	reportConfigToRemoveList
List of measurement reporting configurations to remove.

	s-Measure
PCell (or PSCell, if the UE is in NE-DC) quality threshold controlling whether or not the UE is required to perform measurements of intra-frequency, inter-frequency and inter-RAT neighbouring cells. Value "0" indicates to disable s-Measure.

	timeToTrigger-SF
The timeToTrigger in ReportConfigEUTRA and in ReportConfigInterRAT are multiplied with the scaling factor applicable for the UE's speed state.


–	MTC-SSB-NR
The IE MTC-SSB-NR specifies the SS/PBCH block measurement timing configuration (SMTC) applicable for SSB based NR measurements i.e. the time occasions for performing these measurements, see 5.5.2.13.
MTC-SSB-NR information elements
-- ASN1START

MTC-SSB-NR-r15 ::=	SEQUENCE {
	periodicityAndOffset-r15		CHOICE {
		sf5-r15						INTEGER (0..4),
		sf10-r15						INTEGER (0..9),
		sf20-r15						INTEGER (0..19),
		sf40-r15						INTEGER (0..39),
		sf80-r15						INTEGER (0..79),
		sf160-r15					INTEGER (0..159)
	},
	ssb-Duration-r15					ENUMERATED {sf1, sf2, sf3, sf4, sf5 }
}

-- ASN1STOP
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Editor's note	No agreements have been reached concerning the extension of RRC PDUs so far. Any statements in this clause about the protocol extension mechanism should be considered as FFS.
A.4.3	Non-critical extension of messages
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The mechanisms to extend a message in a non-critical manner are defined in A.3.3. W.r.t. the use of extension markers, the following additional guidelines apply:
-	When further non-critical extensions are added to a message that has been critically extended, the inclusion of these non-critical extensions in earlier critical branches of the message should be avoided when possible.
-	The extension marker ("…") is the primary non-critical extension mechanism that is used unless a length determinant is not required. Examples of cases where a length determinant is not required:
-	at the end of a message,
-	at the end of a structure contained in a BIT STRING or OCTET STRING
-	When an extension marker is available, non-critical extensions are preferably placed at the location (e.g. the IE) where the concerned parameter belongs from a logical/ functional perspective (referred to as the 'default extension location')
-	It is desirable to aggregate extensions of the same release or version of the specification into a group, which should be placed at the lowest possible level.
-	In specific cases it may be preferrable to place extensions elsewhere (referred to as the 'actual extension location') e.g. when it is possible to aggregate several extensions in a group. In such a case, the group should be placed at the lowest suitable level in the message. <TBD: ref to seperate example>
-	In case placement at the default extension location affects earlier critical branches of the message, locating the extension at a following higher level in the message should be considered.
-	In case an extension is not placed at the default extension location, an IE should be defined. The IE's ASN.1 definition should be placed in the same ASN.1 section as the default extension location. In case there are intermediate levels in-between the actual and the default extension location, an IE may be defined for each level. Intermediate levels are primarily introduced for readability and overview. Hence intermediate levels need not allways be introduced e.g. they may not be needed when the default and the actual extension location are within the same ASN.1 section. <TBD: ref to seperate example>

End of the change
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