

	
3GPP TSG-RAN2 Meeting #118-e	R2-2205162
Online, 9th May 2022 - 20th May 2022
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	36.331
	CR
	4789
	rev
	-
	Current version:
	17.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	X
	Core Network
	



	

	Title:	
	RILZ312, Z313, Z316, Z317, Z318 CEL-based paging

	
	

	Source to WG:
	ZTE Corporation, Sanechips

	Source to TSG:
	R2

	
	

	Work item code:
	NB_IOTenh4_LTE_eMTC6-Core
	
	Date:
	2022-04-25

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-17

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	For coverage-based paging feature in R17 NB-IoT, network needs to provide coverage-based paging configuration in broadcast signalling and also provide coverage related information to UE via dedicated signaling. 
However, several different abbreviations are ued in the configurations in SIB and dedicated signaling. That makes the meaning of parameters unclear or inconsistent with the field description. Specifically, there are the following issues:
· [RILZ316] For the coverage-based paging configarations in SIB22-NB, e.g. cbpc-HystTimer-r17 and cbpcg-ConfigList-r17, the meaning of abbreviations “cbpc-” or “cbpcg-” are ambiguous. Too many unclear abbreviations also make the protocol hard to read. Companies suggest to use “cbp-” in all the needed places.
· [RILZ317] For cbpcg-Index-r17 in SIB22-NB, the meaning of abbreviation “cbpcg-” is unclear. Companies suggest to use “cbp-” in all the places.
· [RILZ312]For cbpcg-Config-r17 in RRC release message, based on its field description, this parameter also indicates the index to the coverage-based paging configuration. The current parameter name “cbpcg-Config-r17” cannot reflect such meaning. Also, the parameter value “pcg1, pcg2” are not easy to understand. Such new abbreviation “pcg” is also unnecessary. The value can just use the INTEGER type.
· [bookmark: _GoBack][RILZ313] For cbpcg-Config-r17 in RRCEarlyDataComplete-NB, it has same issue as that in RRC release message. The value can just use the INTEGER type.
· [RILZ318] For cbpcg-Index-r17 in UEPagingCoverageInformation-NB message, it has same issue that the meaning of abbreviation “cbpcg-” is unclear. Moreover, there is no reason to mention paging carrier group in the field description of this parameters. It’s better to keep consistence with other related IEs in SIB and dedicated signalling.

	
	

	Summary of change:
	1. To add abbreviation “CBP Coverage Based Paging” in section 3.2
2. For CoverageBasedPagingConfig-NB-r17 in SIB22-NB, to change "cbpc-" or "cbpcg-" to "cbp-", to change "CBPCG-" to "CBP-". 
3. For coverage related information in RRCConnectionRelease-NB message, to change “cbpcg-Config-r17” to “cbp-Index-r17”. Moreover, to use "INTEGER (1..2)" instead of "ENUMERATED {pcg1, pcg2}" as the field value. To change the field description accordingly.
4. For coverage related information in RRCEarlyDataComplete-NB message, to change “cbpcg-Config-r17” to “cbp-Index-r17”. Moreover, to use "INTEGER (1..2)" instead of "ENUMERATED {pcg1, pcg2}" as the field value. To change the field description accordingly.
5. For coverage related information in the UEPagingCoverageInformation-NB message to core network, to change “cbpcg-Index-r17” to “cbp-Index-r17”. Moreover, to use "INTEGER (1..2)" instead of "ENUMERATED {pcg1, pcg2}" as the field value. To change the field description accordingly.

	
	

	Consequences if not approved:
	Too many different abbreviations introduce unnecessary ambiguity.

	
	

	Clauses affected:
	3.2, 6.7.3.1, 6.7.2, 10.6.2

	
	

	
	Y
	N
	
	

	Other specs
	X
	
	 Other core specifications	
	TS 36.304 CR0848

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	




Page 1






	First Change


[bookmark: _Toc20486691][bookmark: _Toc29341982][bookmark: _Toc29343121][bookmark: _Toc36566368][bookmark: _Toc36809775][bookmark: _Toc36846139][bookmark: _Toc36938792][bookmark: _Toc37081771][bookmark: _Toc46480394][bookmark: _Toc46481628][bookmark: _Toc46482862][bookmark: _Toc100790929][bookmark: _Toc20487604][bookmark: _Toc29342905][bookmark: _Toc29344044][bookmark: _Toc36567310][bookmark: _Toc36810761][bookmark: _Toc36847125][bookmark: _Toc36939778][bookmark: _Toc37082758][bookmark: _Toc46481399][bookmark: _Toc46482633][bookmark: _Toc46483867][bookmark: _Toc100791947]3.2	Abbreviations
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
CAS	Cell Acquisition Subframes
CBR	Channel Busy Ratio
CBG	Coverage Based Paging
CCCH	Common Control Channel
CCO	Cell Change Order
CE	Coverage Enhancement
CFI	Control Format Indicator
CG	Cell Group
CHO	Conditional Handover
CIoT	Cellular IoT
CMAS	Commercial Mobile Alert Service
CP	Control Plane
CPA	Conditional PSCell Addition
CPC	Conditional PSCell Change
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
DAPS	Dual Active Protocol Stack
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
GWUS	Group Wake Up Signal
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
IAB	Integrated Access and Backhaul
IAB-DU	IAB-node DU
IAB-MT	IAB Mobile Termination
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
NTN	Non-Terrestrial Network
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
PUR	Preconfigured Uplink Resource
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
RLOS	Restricted Local Operator Services
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.
	Second Change


[bookmark: _Toc20487595][bookmark: _Toc29342896][bookmark: _Toc29344035][bookmark: _Toc36567301][bookmark: _Toc36810752][bookmark: _Toc36847116][bookmark: _Toc36939769][bookmark: _Toc37082749][bookmark: _Toc46481390][bookmark: _Toc46482624][bookmark: _Toc46483858][bookmark: _Toc90679655]6.7.3.1	NB-IoT System information blocks
–	SystemInformationBlockType22-NB
The IE SystemInformationBlockType22-NB contains radio resource configuration for paging and random access procedure on non-anchor carriers.
SystemInformationBlockType22-NB information element
-- ASN1START

SystemInformationBlockType22-NB-r14 ::=	SEQUENCE {
	dl-ConfigList-r14					DL-ConfigCommonList-NB-r14	OPTIONAL,	-- Need OR
	ul-ConfigList-r14					UL-ConfigCommonList-NB-r14	OPTIONAL,	-- Need OR
	pagingWeightAnchor-r14				PagingWeight-NB-r14			OPTIONAL,	-- Cond pcch-config
	nprach-ProbabilityAnchorList-r14	NPRACH-ProbabilityAnchorList-NB-r14	OPTIONAL,	-- Cond nprach-config
	lateNonCriticalExtension			OCTET STRING					OPTIONAL,
	...,
	[[	mixedOperationModeConfig-r15	SEQUENCE {
			dl-ConfigListMixed-r15			DL-ConfigCommonList-NB-r14	OPTIONAL,	-- Cond dl-ConfigList
			ul-ConfigListMixed-r15			UL-ConfigCommonList-NB-r14	OPTIONAL,	-- Cond ul-ConfigList
			pagingDistribution-r15			ENUMERATED {true}			OPTIONAL,	-- Need OR
			nprach-Distribution-r15			ENUMERATED {true}			OPTIONAL	-- Need OR
		}																OPTIONAL,	-- Need OR
		ul-ConfigList-r15				UL-ConfigCommonListTDD-NB-r15	OPTIONAL	-- Cond TDD
	]],
	[[	coverageBasedPagingConfig-r17	CoverageBasedPagingConfig-NB-r17	OPTIONAL	-- Need OR
	]]
}

DL-ConfigCommonList-NB-r14 ::=		SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF
											DL-ConfigCommon-NB-r14

UL-ConfigCommonList-NB-r14 ::=		SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF
											UL-ConfigCommon-NB-r14

UL-ConfigCommonListTDD-NB-r15 ::=	SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF
											UL-ConfigCommonTDD-NB-r15

CoverageBasedPagingConfig-NB-r17 ::=	SEQUENCE {
	cbpc-HystTimer-r17	ENUMERATED {ms2560, ms7680, ms12800, ms17920, ms23040, ms28160, ms33280, ms40960},
	cbpcg-ConfigList-r17	SEQUENCE (SIZE (1.. 2)) OF CBPCG-Config-NB-r17
}

CBPCG-Config-NB-r17 ::=	SEQUENCE {
	nrsrpMin-r17	RSRP-Range,
	nB-r17	ENUMERATED {fourT, twoT, oneT, halfT, quarterT, one8thT, one16thT, one32ndT,
							one64thT, one128thT, one256thT, one512thT, one1024thT, spare3,
						spare2, spare1}	OPTIONAL,	-- Need OP
	ue-SpecificDRX-CycleMin-r17 ENUMERATED {rf32, rf64, rf128, rf256}	OPTIONAL	-- Need OR
}

DL-ConfigCommon-NB-r14 ::=			SEQUENCE {
	dl-CarrierConfig-r14				DL-CarrierConfigCommon-NB-r14,
	pcch-Config-r14					PCCH-Config-NB-r14			OPTIONAL, -- Need OR
	...,
	[[	wus-Config-r15					WUS-ConfigPerCarrier-NB-r15		OPTIONAL	-- Cond WUS
	]],
	[[	gwus-Config-r16					WUS-ConfigPerCarrier-NB-r15		OPTIONAL	-- Cond GWUS
	]],
	[[	pcch-Config-r17				PCCH-Config-NB-r17	OPTIONAL	-- Cond pcch-config2
	]]
}

PCCH-Config-NB-r14 ::=				SEQUENCE {
	npdcch-NumRepetitionPaging-r14		ENUMERATED {
											r1, r2, r4, r8, r16, r32, r64, r128,
											r256, r512, r1024, r2048,
											spare4, spare3, spare2, spare1} OPTIONAL, -- Need OP
	pagingWeight-r14						PagingWeight-NB-r14	DEFAULT w1,
	...
}

PCCH-Config-NB-r17 ::= SEQUENCE {
	cbpcg-Index-r17					INTEGER (1..2),
	npdcch-NumRepetitionPaging-r17	ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128},
	pagingWeight-r17				PagingWeight-NB-r14	DEFAULT w1,
	...
}

PagingWeight-NB-r14	::=			ENUMERATED {w1, w2, w3, w4, w5, w6, w7, w8,
												w9, w10, w11, w12, w13, w14, w15, w16}

UL-ConfigCommon-NB-r14 ::=			SEQUENCE {
	ul-CarrierFreq-r14					CarrierFreq-NB-r13,
	nprach-ParametersList-r14			NPRACH-ParametersList-NB-r14	OPTIONAL, -- Need OR
	...,
	[[	nprach-ParametersListEDT-r15	NPRACH-ParametersList-NB-r14	OPTIONAL -- Cond EDT
	]],
	[[	rsrp-ThresholdsPrachInfoList-r16	RSRP-ThresholdsNPRACH-InfoList-NB-r13	OPTIONAL -- Need OR
	]]
}

UL-ConfigCommonTDD-NB-r15 ::=		SEQUENCE {
	tdd-UL-DL-AlignmentOffset-r15		TDD-UL-DL-AlignmentOffset-NB-r15,
	nprach-ParametersListTDD-r15		NPRACH-ParametersListTDD-NB-r15	OPTIONAL, -- Need OR
	...
}

NPRACH-ProbabilityAnchorList-NB-r14 ::=	SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF
												NPRACH-ProbabilityAnchor-NB-r14

NPRACH-ProbabilityAnchor-NB-r14 ::=		SEQUENCE {
	nprach-ProbabilityAnchor-r14			ENUMERATED {
												zero, oneSixteenth, oneFifteenth, oneFourteenth,
												oneThirteenth, oneTwelfth, oneEleventh, oneTenth,
												oneNinth, oneEighth, oneSeventh, oneSixth,
												oneFifth, oneFourth, oneThird, oneHalf}
														OPTIONAL	-- Need OP
}

-- ASN1STOP

	SystemInformationBlockType22-NB field descriptions

	cbpc-HystTimer
The minimum duration, in milliseconds, a UE configured with coverage-based paging carrier uses the same carrier for paging, see TS 36.304 [4]. Value ms2560 corresponds to 2560ms, value ms7680 corresponds to 7680ms, and so on.

	cbpcg-Index
Index to the coverage-based paging configuration associated with the downlink carrier. Value 1 corresponds to the first entry in cbpcg-ConfigList, value 2 corresponds to the second entry in the cbpcg-ConfigList.

	dl-CarrierConfig
For FDD: Provides the configuration of the DL non-anchor carrier.
For TDD: Provides the configuration of the non-anchor carrier.

	dl-ConfigList, dl-ConfigListMixed
For FDD: List of DL non-anchor carriers and associated configuration that can be used for paging and/or random access. E-UTRAN configures DL non-anchor carriers operating in mixed operation mode only in dl-ConfigListMixed and only a UE that supports mixed operation mode uses the carriers in dl-ConfigListMixed. A given carrier is either signalled in the dl-ConfigList or in dl-ConfigListMixed.
If dl-ConfigListMixed is present and at least one of the carriers in dl-ConfigListMixed is configured for paging:
-	If pagingDistribution is present, the UE supporting mixed operation mode creates a combined list of DL carriers for paging by appending dl-ConfigListMixed to the dl-ConfigList while maintaining the order among dl-ConfigList and dl-ConfigListMixed; the total number of signalled DL non-anchor carriers cannot be more than maxNonAnchorCarriers-NB-r14.
-	If pagingDistribution is absent, the UE supporting mixed operation mode uses the list of DL carriers for paging provided in dl-ConfigListMixed and considers pagingWeightAnchor being set to w0, i.e. the anchor carrier is not used.
Otherwise, the pagingDistribution field is not applicable and the UE shall ignore the value.
For TDD: List of non-anchor carriers and associated configuration that can be used for paging and/or random access.

	gwus-Config
For FDD: Carrier specific GWUS Configuration.
If both gwus-Config and wus-Config are present for the carrier, E-UTRAN configures the same value for both fields.

	mixedOperationModeConfig
For FDD: Provides the configuration of DL and UL non-anchor carriers that can be used for paging and random access by a UE that supports mixed operation mode.
For TDD: This parameter is absent.

	nB
Parameter: nB is used as one of parameters to derive the Paging Frame and Paging Occasion according to TS 36.304 [4]. Value in multiples of 'T' as defined in TS 36.304 [4]. A value of fourT corresponds to 4 * T, a value of twoT corresponds to 2 * T and so on.
If the field is absent, the value of nB configured in SystemInformationBlockType2-NB in IE pcch-Config applies.

	npdcch-NumRepetitionPaging
Maximum number of repetitions for NPDCCH common search space (CSS) for paging, see TS 36.213 [23], clause 16.6.
If the field is absent, the value of npdcch-NumRepetitionPaging configured in SystemInformationBlockType2-NB in IE pcch-Config applies.

	nprach-Distribution
Indicates which UL carriers a UE supporting mixed operation mode uses for random access as defined in description of ul-ConfigList, ul-ConfigListMixed. 

	nprach-ParametersList, nprach-ParametersList-EDT
Configure NPRACH parameters for each NPRACH resource on one non-anchor UL carrier. Up to three NPRACH resources can be configured on one non-anchor UL carrier. Each NPRACH resource is associated with a different number of NPRACH repetitions.
NPRACH resources in nprach-ParametersListEDT are used to initiate EDT. Each NPRACH resource is associated with a maximum TBS signalled in the corresponding entry of edt-TBS-InfoList in SystemInformationBlockType2-NB.
E-UTRAN includes the same number of entries, and listed in the same order, as in nprach-ParametersList in SystemInformationBlockType2-NB.

	nprach-ParametersListTDD
For TDD: Configure NPRACH parameters for each NPRACH resource on one non-anchor UL carrier. Up to three NPRACH resources can be configured on one non-anchor UL carrier. Each NPRACH resource is associated with a different number of NPRACH repetitions.
E-UTRAN includes the same number of entries in nprach-ParametersListTDD, and listed in the same order, as in nprach-ParametersListTDD in SystemInformationBlockType2-NB..

	nprach-ProbabilityAnchor
Configure the selection probability for the anchor carrier NPRACH resource, see TS 36.321 [6]. Value zero corresponds to a probability of 0, oneSixteenth corresponds to the probability of 1/16, oneFifteenth corresponds to the probability of 1/15, and so on.
If the field is absent, the selection probability of the anchor carrier NPRACH resource is 1.
All non-anchor carriers NPRACH resources have equal probability between them.
If there is no NPRACH resource defined on the anchor carrier for one repetition level in nprach-ParametersList-EDT, (respectively nprach-ParametersListFmt2, nprach-ParametersListFmt2-EDT), the UE shall use the value 'zero' and ignore the signalled value of nprach-ProbabilityAnchor for this repetition level for the NPRACH resources defined by nprach-ParametersList-EDT (respectively nprach-ParametersListFmt2, nprach-ParametersListFmt2-EDT).

	nprach-ProbabilityAnchorList
Configures the selection probability for each NPRACH resource on the anchor carrier.
E-UTRAN includes the same number of entries, and listed in the same order, as in nprach-ParametersList in SystemInformationBlockType2-NB.

	nrsrpMin
The minimum serving cell NRSRP threshold applicable to the coverage-based paging carrier group.

	pagingDistribution
Indicates which DL carriers a UE supporting mixed operation mode monitors for paging as defined in description of dl-ConfigList, dl-ConfigListMixed.

	pagingWeight
Weight of the non-anchor paging carrier for uneven paging load distribution across the carriers. Value w1 corresponds to a relative weight of 1, w2 corresponds to a relative weight of 2, and so on.
The paging load for a carrier 'i' is equal to w(i)/W where i is equal to 0 for the anchor carrier and equal to the index of the carrier in the dl-ConfigList / dl-ConfigListMixed for a non-anchor carrier, W is the sum of the weights of all paging carriers.
To avoid correlation between paging carrier and paging occasion, the weights should be assigned such that: nB * W <= 16384.

	pagingWeightAnchor
Weight of the anchor carrier for uneven paging load distribution across the carriers. Value w1 corresponds to a relative weight of 1, w2 corresponds to a relative weight of 2, and so on.
If the field is absent, the (default) value of w0 is applied, i.e. the anchor carrier is not used for paging.

	pcch-Config
Configure the PCCH parameters for the non-anchor DL carrier.

	rsrp-ThresholdsPrachInfoList
The criterion for UE to select an NPRACH resource on the non-anchor carrier. The threshold values are related to the anchor carrier NRSRP measurement. See TS 36.321 [6]. E-UTRAN includes the same number of entries, and listed in the same order, as in rsrp-ThresholdsPrachInfoList in SystemInformationBlockType2-NB.
A UE that supports powerClassNB-14dBm-r14 shall correct the RSRP threshold values before applying them as follows:
RSRP threshold = Signalled RSRP threshold - min{0, (14-min(23, P-Max))} where P-Max: is the value of p-Max field in SystemInformationBlockType1-NB.

	tdd-UL-DL-AlignmentOffset
Indicates the offset between the UL carrier frequency center with respect to DL carrier frequency center for the non-anchor carrier.

	ue-SpecificDRX-CycleMin
Minimum UE specific DRX cycle for the carrier see TS 36.304 [4]. Value rf32 corresponds to 32 radio frames, rf64 corresponds to 64 radio frames and so on.
If present, E-UTRAN ensures PCCH configuration does not lead to CSS overlap for ue-SpecificDRX-CycleMin.

	ul-CarrierFreq
For FDD: UL carrier frequency of the non-anchor carrier as defined in TS 36.101 [42], clause 5.7.3F.
For TDD: This field is absent and the uplink carrier frequency is same as the downlink frequency.

	ul-ConfigList, ul-ConfigListMixed
For FDD: List of UL non-anchor carriers and associated configuration that can be used for random access. E-UTRAN configures UL non-anchor carriers operating in mixed operation mode only in ul-ConfigListMixed and only a UE that supports mixed operation mode uses the carriers in ul-ConfigListMixed. A given carrier is either signalled in the ul-ConfigList or in ul-ConfigListMixed.
If ul-ConfigListMixed is present and at least one of the carriers in ul-ConfigListMixed is configured for random access:
-	If nprach-Distribution is present, the UE supporting mixed operation mode creates a combined list of UL carriers for random access by appending ul-ConfigListMixed to the ul-ConfigList while maintaining the order among both ul-ConfigList and ul-ConfigListMixed; the total number of signalled UL non-anchor carriers cannot be more than maxNonAnchorCarriers-NB-r14.
-	If nprach-Distribution is absent, the UE supporting mixed operation mode uses the list of UL carriers for random access provided in ul-ConfigListMixed and considers nprach-ProbabiliyAnchor being set to zero for each NPRACH resource, i.e. the anchor carrier is not used for random access.
Otherwise, the nprach-Distribution field is not applicable and the UE shall ignore the value.
For TDD: E-UTRAN configures ul-ConfigList-r15 and includes the same number of entries as in dl-ConfigList. The UL carrier frequency of the non-anchor carrier is same as the DL carrier frequency.

	wus-Config
For FDD: Carrier specific WUS Configuration.



	Conditional presence
	Explanation

	dl-ConfigList
	This field is optionally present, Need OR, if the field dl-ConfigList is present. Otherwise the field is not present.

	EDT
	The field is optionally present, Need OR, if edt-Parameters in SystemInformationBlockType2-NB is present; otherwise the field is not present and the UE shall delete any existing value for this field.

	GWUS
	This field is optionally present, Need OR, if gwus-Config-r16 is present in SystemInformationBlockType2-NB. Otherwise the field is not present.

	pcch-config
	This field is optionally present, Need OP, if the field dl-ConfigList is present and at least one of the carriers in dl-ConfigList is configured for paging. Otherwise the field is not present and only the anchor carrier is used for paging.

	pcch-config2
	This field is optionally present, need OR, if the field pcch-Config-r14 is not present for the same carrier and coverageBasedPagingConfig is present. Otherwise the field is not present and the UE shall delete any existing value for this field.

	nprach-config
	This field is mandatory present, if the field ul-ConfigList is present and at least one of the carriers in ul-ConfigList is configured for random access. Otherwise the field is not present and only the anchor carrier is used for random access.

	TDD
	This field is optionally present, Need OR, for TDD. Otherwise the field is not present.

	ul-ConfigList
	This field is optionally present, Need OR, if the field ul-ConfigList is present. Otherwise the field is not present.

	WUS
	This field is mandatory present, if the field wus-Config is present in SystemInformationBlockType2-NB. Otherwise the field is not present, Need OR.



	Third Change
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The RRCConnectionRelease-NB message is used to command the release of an RRC connection, or to complete an UP-EDT procedure.
Signalling radio bearer: SRB1 or SRB1bis
RLC-SAP: AM
Logical channel: DCCH
Direction: E‑UTRAN to UE
RRCConnectionRelease-NB message
-- ASN1START

RRCConnectionRelease-NB ::=		SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		c1									CHOICE {
			rrcConnectionRelease-r13			RRCConnectionRelease-NB-r13-IEs,
			spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

RRCConnectionRelease-NB-r13-IEs ::=	SEQUENCE {
	releaseCause-r13					ReleaseCause-NB-r13,
	resumeIdentity-r13					ResumeIdentity-r13				OPTIONAL,	-- Need OR
	extendedWaitTime-r13				INTEGER (1..1800)				OPTIONAL,	-- Need ON
	redirectedCarrierInfo-r13			RedirectedCarrierInfo-NB-r13	OPTIONAL,	-- Need ON
	lateNonCriticalExtension			OCTET STRING					OPTIONAL,
	nonCriticalExtension				RRCConnectionRelease-NB-v1430-IEs		OPTIONAL
}

RRCConnectionRelease-NB-v1430-IEs ::=	SEQUENCE {
	redirectedCarrierInfo-v1430			RedirectedCarrierInfo-NB-v1430	OPTIONAL,	-- Cond Redirection
	extendedWaitTime-CPdata-r14		INTEGER (1..1800)	OPTIONAL,	-- Cond NoExtendedWaitTime
	nonCriticalExtension				RRCConnectionRelease-NB-v1530-IEs	OPTIONAL
}

RRCConnectionRelease-NB-v1530-IEs ::=	SEQUENCE {
	drb-ContinueROHC-r15					ENUMERATED {true}			OPTIONAL,	-- Cond UP-EDT
	nextHopChainingCount-r15				NextHopChainingCount		OPTIONAL,	-- Cond EarlySec
	nonCriticalExtension				RRCConnectionRelease-NB-v1550-IEs	OPTIONAL
}

RRCConnectionRelease-NB-v1550-IEs ::=	SEQUENCE {
	redirectedCarrierInfo-v1550			RedirectedCarrierInfo-NB-v1550	OPTIONAL,	-- Cond Redirection-TDD
	nonCriticalExtension				RRCConnectionRelease-NB-v15b0-IEs	OPTIONAL
}

RRCConnectionRelease-NB-v15b0-IEs ::=	SEQUENCE {
	noLastCellUpdate-r15					ENUMERATED {true} 		OPTIONAL,	-- Need OP
	nonCriticalExtension					RRCConnectionRelease-NB-v1610-IEs		OPTIONAL
}

RRCConnectionRelease-NB-v1610-IEs ::=	SEQUENCE {
	resumeIdentity-r16						I-RNTI-r15					OPTIONAL,	-- Need OR
	anr-MeasConfig-r16						ANR-MeasConfig-NB-r16		OPTIONAL,	-- Need OP
	pur-Config-r16							SetupRelease {PUR-Config-NB-r16}
																		OPTIONAL,	-- Need ON
	nonCriticalExtension					RRCConnectionRelease-NB-v1700-IEs	OPTIONAL
}

RRCConnectionRelease-NB-v1700-IEs ::=	SEQUENCE {
	cbpcg-Config-r17cbp-Index-r17		ENUMERATED {pcg1, pcg2}INTEGER (1..2)	OPTIONAL,	-- Need OR
	nonCriticalExtension	SEQUENCE {}				OPTIONAL
}

ReleaseCause-NB-r13 ::=					ENUMERATED {loadBalancingTAUrequired, other,
													rrc-Suspend, spare1}
RedirectedCarrierInfo-NB-r13::=			CarrierFreq-NB-r13

RedirectedCarrierInfo-NB-v1430	::=		SEQUENCE {
	redirectedCarrierOffsetDedicated-r14	ENUMERATED{
												dB1, dB2, dB3, dB4, dB5, dB6, dB8, dB10,
												dB12, dB14, dB16, dB18, dB20, dB22, dB24, dB26},
	t322-r14								ENUMERATED{
												min5, min10, min20, min30, min60, min120, min180,
												spare1}
}

RedirectedCarrierInfo-NB-v1550::=		CarrierFreq-NB-v1550

-- ASN1STOP

	RRCConnectionRelease-NB field descriptions

	cbpgc-Configcbp-Index
Index to the coverage-based paging configuration Value pcg1 1 corresponds to the first entry in cbpcg-ConfigList and pcg2 value 2 corresponds to the second entry in cbpcg-ConfigList in SystemInformationBlockType22-NB.

	drb-ContinueROHC
This field indicates whether to continue or reset the header compression protocol context for the DRBs configured with the header compression protocol. Presence of the field indicates that the header compression protocol context continues when UE initiates UP-EDT in the same cell, while absence indicates that the header compression protocol context is reset. 

	extendedWaitTime
Value in seconds.

	extendedWaitTime-CPdata
Wait time for data transfer using the Control Plane CIoT EPS optimisation. Value in seconds. See TS 24.301 [35].

	noLastCellUpdate
Presence of the field indicates that the last used cell for (G)WUS shall not be updated.

	redirectedCarrierInfo
The redirectedCarrierInfo indicates a carrier frequency (downlink for FDD) and is used to redirect the UE to a NB-IoT carrier frequency, by means of the cell selection upon leaving RRC_CONNECTED as specified in TS 36.304 [4].

	redirectedCarrierOffsetDedicated
Parameter "Qoffsetdedicatedfrequency" in TS 36.304 [4]. For NB-IoT carrier frequencies, a UE that supports multi-band cells considers the redirectedCarrierOffsetDedicated to be common for all overlapping bands (i.e. regardless of the EARFCN that is used).

	releaseCause
The releaseCause is used to indicate the reason for releasing the RRC Connection.
E-UTRAN should not set the releaseCause to loadBalancingTAURequired if the extendedWaitTime is present and/or if the UE is connected to 5GC.

	resumeIdentity
UE identity to facilitate UE context retrieval at eNB. E-UTRAN configures resumeIdentity-r13 only when the UE is connected to EPC and configures resumeIdentity-r16 only when the UE is connected to 5GC.

	t322
Timer T322 as described in clause 7.3. Value minN corresponds to N minutes.



	Conditional presence
	Explanation

	NoExtendedWaitTime
	The field is optionally present, Need ON, if the extendedWaitTime is not included; otherwise the field is not present.

	Redirection
	The field is optionally present, Need ON, if redirectedCarrierInfo is included; otherwise the field is not present.

	Redirection-TDD
	The field is optionally present, Need ON, if redirectedCarrierInfo is included in TDD mode. Otherwise, the field is not present.

	UP-EDT
	The field is optionally present, Need ON, if the UE supports UP-EDT or UP transmission using PUR and releaseCause is set to rrc-Suspend; otherwise the field is not present.

	EarlySec
	For EPC, the field is optionally present, Need ON, if the UE supports early security reactivation or UP-EDT or UP transmission using PUR and releaseCause is set to rrc-Suspend; otherwise the field is not present.
For 5GC, the field is mandatory present if releaseCause is set to rrc-Suspend; otherwise the field is not present.



	Fourth Change
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–	RRCEarlyDataComplete-NB
The RRCEarlyDataComplete-NB message is used to confirm the successful completion of the CP-EDT procedure.
Signalling radio bearer: SRB0
RLC-SAP: TM
Logical channel: CCCH
Direction: E‑UTRAN to UE
RRCEarlyDataComplete-NB message
-- ASN1START

RRCEarlyDataComplete-NB-r15 ::=		SEQUENCE {
	criticalExtensions					CHOICE {
		rrcEarlyDataComplete-r15			RRCEarlyDataComplete-NB-r15-IEs,
		criticalExtensionsFuture			SEQUENCE {}
	}
}

RRCEarlyDataComplete-NB-r15-IEs ::=	SEQUENCE {
	dedicatedInfoNAS-r15				DedicatedInfoNAS				OPTIONAL,	-- Need ON
	extendedWaitTime-r15				INTEGER (1..1800)				OPTIONAL,	-- Need ON
	redirectedCarrierInfo-r15			RedirectedCarrierInfo-NB-r13	OPTIONAL,	-- Need ON
	redirectedCarrierInfoExt-r15		RedirectedCarrierInfo-NB-v1430	OPTIONAL,	-- Cond Redirection
	nonCriticalExtension				RRCEarlyDataComplete-NB-v1590-IEs	OPTIONAL
}

RRCEarlyDataComplete-NB-v1590-IEs ::=	SEQUENCE {
	lateNonCriticalExtension					OCTET STRING					OPTIONAL,
	nonCriticalExtension						RRCEarlyDataComplete-NB-v1700-IEs	OPTIONAL
}

RRCEarlyDataComplete-NB-v1700-IEs ::=	SEQUENCE {
	cbpcg-Config-r17cbp-Index-r17			ENUMERATED {pcg1, pcg2}INTEGER (1..2)	OPTIONAL,	-- Need OR
	nonCriticalExtension		SEQUENCE {}				OPTIONAL
}

-- ASN1STOP

	RRCEarlyDataComplete-NB field descriptions

	cbpcg-Configcbp-Index
Index to the coverage-based paging configuration. Value pcg1 1 corresponds to the first entry in cbpcg-ConfigList and, pcg2 value 2 corresponds to the second entry in cbpcg-ConfigList in SystemInformationBlockType22-NB.

	extendedWaitTime
Value in seconds.



	Conditional presence
	Explanation

	Redirection
	The field is optionally present, Need ON, if redirectedCarrierInfo is included; otherwise the field is not present.



	Fifth Change
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This message is used to transfer UE paging coverage information for NB-IoT, covering both upload to and download from the EPC/5GC.
Direction: eNB to/from EPC/5GC
UEPagingCoverageInformation-NB message
-- ASN1START

UEPagingCoverageInformation-NB ::= SEQUENCE {
	criticalExtensions					CHOICE {
		c1									CHOICE{
			uePagingCoverageInformation-r13			UEPagingCoverageInformation-NB-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

UEPagingCoverageInformation-NB-IEs ::= SEQUENCE {
--	the possible value(s) can differ from those sent on Uu
	npdcch-NumRepetitionPaging-r13			INTEGER (1..2048)	OPTIONAL,
	nonCriticalExtension					UEPagingCoverageInformation-NB-v1700-IEs	OPTIONAL
}

UEPagingCoverageInformation-NB-v1700-IEs ::= SEQUENCE {
	cbpcg-Index-r17				ENUMERATED {pcg1, pcg2}INTEGER (1..2)	OPTIONAL, -- Cond CB-Paging
	nonCriticalExtension		SEQUENCE {}		OPTIONAL
}

-- ASN1STOP

	UEPagingCoverageInformation-NB field descriptions

	cbpcg-Index
Index to the coverage-based paging carrier group configuration signalled to the UE during RRC connection release. Value pcg1 1 corresponds to the first paging carrier groupentry in cbp-ConfigList, pcg2 value 2 corresponds to the second paging carrier groupentry in cbp-ConfigList in SystemInformationBlockType22-NB.

	npdcch-NumRepetitionPaging
Number of repetitions for NPDCCH, see TS 36.211 [21].This value is an estimate of the required number of repetitions for NPDCCH.



	Conditional presence
	Explanation

	CB-Paging
	This field is mandatory present if cbpcg-Config cbp-Index has been provided to UE via dedicated signaling (see RRCConnectionRelease-NB and RRCEarlyDataComplete-NB). Otherwise this field is not present.



