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	Start of change


[bookmark: _Toc20486695]4.2.1	UE states and state transitions including inter RAT
A UE is in RRC_CONNECTED when an RRC connection has been established or in RRC_INACTIVE (if the UE is connected to 5GC) when RRC connection is suspended. If this is not the case, i.e. no RRC connection is established, the UE is in RRC_IDLE state. The RRC states can further be characterised as follows:
-	RRC_IDLE:
-	A UE specific DRX may be configured by upper layers (not applicable for NB-IoT);
-	UE controlled mobility;
-	The UE:
-	Monitors a Paging channel to detect incoming calls (by CN paging), system information change, for ETWS capable UEs, ETWS notification, and for CMAS capable UEs, CMAS notification;
-	Performs neighbouring cell measurements and cell (re-)selection;
-	Acquires system information.
-	Performs logging of available measurements together with location and time for logged measurement configured UEs.
-	May perform EDT.
-	RRC_INACTIVE:
-	A UE specific DRX may be configured by upper layers or by RRC layer;
-	A RAN-based notification area is configured by RRC layer;
-	The UE stores the UE Inactive AS context;
-	The UE:
-	Applies RRC_IDLE procedures unless specified otherwise;
-	Monitors a Paging channel for CN paging using 5G-S-TMSI and RAN paging using fullI-RNTI;
-	Performs periodic RAN-based notification area update;
-	Performs RAN-based notification area update when moving out of the configured RAN-based notification area;
-	RRC_CONNECTED:
-	Transfer of unicast data to/from UE.
-	At lower layers, the UE may be configured with a UE specific DRX.
-	For UEs supporting CA, use of one or more SCells, aggregated with the PCell, for increased bandwidth;
-	For UEs supporting DC, use of one SCG, aggregated with the MCG, for increased bandwidth;
-	For UEs supporting (NG)EN-DC, option to configure one NR SCG in conjunction with the MCG for DRBs and SRBs, for improved performance (SRBs) and increased bandwidth (DRBs);
-	For UEs supporting NE-DC, option to configure one SCG in conjunction with the NR MCG for DRBs and SRBs, for improved performance (SRBs) and increased bandwidth (DRBs);
-	Network controlled mobility, i.e. handover and cell change order with optional network assistance (NACC) to GERAN (not applicable for NB-IoT);
-	The UE:
-	Monitors a Paging channel and/ or System Information Block Type 1 contents to detect system information change, for ETWS capable UEs, ETWS notification, and for CMAS capable UEs, CMAS notification (not applicable for BL UEs, UEs in CE and NB-IoT UEs);
-	Monitors control channels associated with the shared data channel to determine if data is scheduled for it;
-	Provides channel quality and feedback information (not applicable for NB-IoT);
-	Performs neighbouring cell measurements and measurement reporting (not applicable for NB-IoT);
-	Acquires system information (not applicable for BL UEs, UEs in CE and NB-IoT UEs).
NOTE:	The term "UE is connected to 5GC" covers the scenarios that the UE is connected to 5GC and the UE is requesting to connect with 5GC.
Figure 4.2.1-1 not only provides an overview of the RRC states in E-UTRA/EPC, but also illustrates the mobility support between E-UTRA/EPC, UTRAN and GERAN.



Figure 4.2.1-1: E-UTRA/EPC states and inter RAT mobility procedures, 3GPP
Figure 4.2.1-2 illustrates the mobility support between E-UTRA/EPC, CDMA2000 1xRTT and CDMA2000 HRPD. The details of the CDMA2000 state models are out of the scope of this specification.


Figure 4.2.1-2: Mobility procedures between E-UTRA/EPC and CDMA2000
Figure 4.2.1-3 not only provides an overview of the RRC states in E-UTRA/5GC, but also illustrates the mobility support between E-UTRA/5GC, UTRAN and GERAN.


Figure 4.2.1-3: E-UTRA/5GC states and inter RAT mobility procedures, 3GPP
Figure 4.2.1-4 illustrates the mobility procedures supported between E-UTRA/5GC, CDMA2000 1xRTT and CDMA2000 HRPD. The details of the CDMA2000 state models are out of the scope of this specification.


Figure 4.2.1-4: Mobility procedures between E-UTRA/5GC and CDMA2000
Figure 4.2.1-5 illustrates the mobility procedures supported between E-UTRA/5GC and E-UTRA/EPC.


Figure 4.2.1-5: Mobility procedures between E-UTRA/5GC and E-UTRA/EPC
Figure 4.2.1-6 illustrates the mobility procedures supported between E-UTRA/EPC, E-UTRA/5GC and NR.


Figure 4.2.1-6:	Mobility procedures between E-UTRA/EPC, E-UTRA/5GC and NR
The inter-RAT handover procedure(s) supports the case of signalling, conversational services, non-conversational services and combinations of these.
In addition to the state transitions shown in figures above, there is support for connection release with redirection information from E-UTRA RRC_CONNECTED to GERAN, UTRAN, CDMA2000 (HRPD Idle/ 1xRTT Dormant mode) and NR. A UE in RRC_INACTIVE enters RRC_IDLE when it enters another RAT or switches to another CN type.
For NB-IoT, mobility between E-UTRA and UTRAN, GERAN and between E-UTRA and CDMA2000 1xRTT and CDMA2000 HRPD is not supported at AS level and hence only the E-UTRA states depicted in Figure 4.2.1-1 are applicable.

	Next change


[bookmark: _Toc20487606]6.7.3.2	NB-IoT Radio resource control information elements

[bookmark: _Toc20487621]–	RadioResourceConfigCommonSIB-NB
The IE RadioResourceConfigCommonSIB-NB is used to specify common radio resource configurations in the system information, e.g., the random access parameters and the static physical layer parameters.
[bookmark: OLE_LINK200][bookmark: OLE_LINK201][bookmark: OLE_LINK202]RadioResourceConfigCommonSIB-NB information element
-- ASN1START

RadioResourceConfigCommonSIB-NB-r13 ::=	SEQUENCE {
	rach-ConfigCommon-r13					RACH-ConfigCommon-NB-r13,
	bcch-Config-r13							BCCH-Config-NB-r13,
[bookmark: OLE_LINK191][bookmark: OLE_LINK192]	pcch-Config-r13							PCCH-Config-NB-r13,
	nprach-Config-r13						NPRACH-ConfigSIB-NB-r13,
	npdsch-ConfigCommon-r13					NPDSCH-ConfigCommon-NB-r13,
	npusch-ConfigCommon-r13					NPUSCH-ConfigCommon-NB-r13,
	dl-Gap-r13								DL-GapConfig-NB-r13			OPTIONAL,		-- Need OP
	uplinkPowerControlCommon-r13			UplinkPowerControlCommon-NB-r13,
	...,
	[[	nprach-Config-v1330					NPRACH-ConfigSIB-NB-v1330	OPTIONAL		-- Need OR
	]],
	[[	nprach-Config-v1450					NPRACH-ConfigSIB-NB-v1450	OPTIONAL		-- Cond EnhPowerControl
	]],
[bookmark: OLE_LINK189][bookmark: OLE_LINK190]	[[	nprach-Config-v1530					NPRACH-ConfigSIB-NB-v1530	OPTIONAL,	-- Need OR
		dl-Gap-v1530						DL-GapConfig-NB-v1530		OPTIONAL, 	-- Cond TDD
		wus-Config-r15						WUS-Config-NB-r15			OPTIONAL	-- Need OR
	]],
	[[	nprach-Config-v1550					NPRACH-ConfigSIB-NB-v1550	OPTIONAL	-- Cond TDD1
	]],
	[[	pcch-Config-v16xy					PCCH-Config-NB-v16xy		OPTIONAL	-- Need OR
	]]
}

BCCH-Config-NB-r13 ::=					SEQUENCE {
	modificationPeriodCoeff-r13				ENUMERATED {n16, n32, n64, n128}
}

PCCH-Config-NB-r13 ::=					SEQUENCE {
	defaultPagingCycle-r13					ENUMERATED {rf128, rf256, rf512, rf1024},
	nB-r13									ENUMERATED {
												fourT, twoT, oneT, halfT, quarterT, one8thT,
												one16thT, one32ndT, one64thT,
												one128thT, one256thT, one512thT, one1024thT,
												spare3, spare2, spare1},
	npdcch-NumRepetitionPaging-r13			ENUMERATED {
												r1, r2, r4, r8, r16, r32, r64, r128,
												r256, r512, r1024, r2048,
												spare4, spare3, spare2, spare1}
}

PCCH-Config-NB-v16xy ::=				SEQUENCE {
	ue-SpecificDRX-Allowed-r16				ENUMERATED {true}
}

-- ASN1STOP

	RadioResourceConfigCommonSIB-NB field descriptions

	defaultPagingCycle
Default paging cycle, used to derive 'T' in TS 36.304 [4]. Value rf128 corresponds to 128 radio frames, rf256 corresponds to 256 radio frames and so on.

	dl-Gap
Downlink transmission gap configuration for the anchor carrier. See TS 36.211 [21], clause 10.2.3.4. If the field is absent, there is no gap.

	modificationPeriodCoeff
Actual modification period, expressed in number of radio frames= modificationPeriodCoeff * defaultPagingCycle. n16 corresponds to value 16, n32 corresponds to value 32, and so on. The BCCH modification period should be larger or equal to 40.96s.

	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.

	npdcch-NumRepetitionPaging
Maximum number of repetitions for NPDCCH common search space (CSS) for paging, see TS 36.213 [23], clause 16.6.

	ue-SpecificDRX-Allowed
This field indicates if the NB-IoT UE is allowed to use UE specific DRX for paging.

	wus-Config
For FDD: WUS Configuration.



	Conditional presence
	Explanation

	EnhPowerControl
	This field is optional present, Need OR, if PowerRampingParameters-NB-v1450 is included in SIB2-NB. Otherwise the field is not present.

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

	TDD1
	The field is mandatory present for TDD; otherwise the field is not present and the UE shall delete any existing value for this field.



	Next change


[bookmark: _Toc20487640]6.7.3.6	NB-IoT Other information elements

[bookmark: _Toc20487643][bookmark: OLE_LINK157][bookmark: OLE_LINK158]–	UE-RadioPagingInfo-NB
The IE UE-RadioPagingInfo-NB contains UE NB-IoT capability information needed for paging.
UE-RadioPagingInfo-NB information element
-- ASN1START

UE-RadioPagingInfo-NB-r13 ::=		SEQUENCE {
	ue-Category-NB-r13				ENUMERATED {nb1}			OPTIONAL,
	...,
	[[ multiCarrierPaging-r14		ENUMERATED {true}			OPTIONAL
	]],
	[[	mixedOperationMode-r15		ENUMERATED {supported}		OPTIONAL,
		wakeUpSignal-r15			ENUMERATED {true}			OPTIONAL,
		wakeUpSignalMinGap-eDRX-r15	ENUMERATED {ms40, ms240, ms1000, ms2000}	OPTIONAL,
		multiCarrierPagingTDD-r15	ENUMERATED {true}			OPTIONAL
	]],
	[[	ue-SpecificDRX-r16			ENUMERATED {true}			OPTIONAL
	]]

}

-- ASN1STOP

	UE-RadioPagingInfo-NB field descriptions

	mixedOperationMode
Indicates whether the UE supports multi-carrier operation with mixed operation mode, standalone or inband/guardband, between the anchor carrier and non-anchor carrier for unicast, paging, and random access, as specified in TS 36.300 [9].

	multiCarrierPaging
Indicates whether the UE supports paging on non-anchor carriers as defined in TS 36.304 [4].

	multiCarrierPagingTDD
Indicates whether the UE supports paging on non-anchor carriers for TDD as defined in TS 36.304 [4].

	ue-Category-NB
UE NB-IoT category as defined in TS 36.306 [5]. A UE shall always include the field ue-Category-NB-r13 in this version of the specification.

	ue-SpecificDRX
Indicates whether the UE supports UE specific DRX in a NB-IoT cell as defined in TS 36.304 [4].

	wakeUpSignal
Indicates whether the UE supports WUS for paging in DRX in FDD as specified in TS 36.304 [4]. If this field is included, the minimum gap between WUS and associated PO for DRX is fixed as 40 ms.

	wakeUpSignalMinGap-eDRX
Indicates the minimum gap the UE supports between WUS and associated PO in case of eDRX in FDD, as specified in TS 36.304 [4]. Value ms40 corresponds to 40 ms, value ms240 corresponds to 240 ms and so on.
If this field is included, the UE shall also indicate support for WUS for paging in DRX,
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