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At RAN2#105bis, broadcast of location assistance data was discussed, and RAN2 agreed that [1]
(1)		"Broadcast of assistance data is supported for at least A-GNSS, RTK and OTDOA assistance information".
Further agreements on broadcast of location assistance were reached at RAN2#106 [2]:
(2)	"From positioning perspective, on-demand SI for positioning SIBs is desirable and this implies supporting on-demand SI for RRC_CONNECTED UEs.  This needs to be discussed in the main session."
(3)		"We do not take any measures to make on-demand posSIB requests impossible for idle/inactive UEs."
At RAN2#107 additional details on the broadcast of assistance data were agreed as follows [3]:
(4)		"The mapping table 7.2-1 defined in TS36.355 is reused for A-GNSS, RTK, and LTE OTDOA".
(5)		"Introduce new posSibType(s) for PPP-RTK".
(6)		"Introduce new posSibType(s) for NR DL TDOA".
(7)		"Separate scheduling information for positioning SIBs and normal SIBs".
(8)		"Assistance data is OCTET STRING and refer to TS36.355".
(9)		"RAN2 understand that LMF provides assistance data without the request from the RAN". 
(10)	"The 80ms offset for posSI scheduling in LTE is reused in NR".
(11)	"Broadcast of AD for UE-based DL positioning is supported in the specification but not mandated for any particular deployment".
(12)	"There is no requirement for a deployment to broadcast AD".
(13)	"UE-based and UE-assisted DL positioning AD go in separate posSIBs".
A baseline Stage 2 CR including broadcast of assistance data was discussed via email and is available in [4].
This contribution proposes the Stage 3 details accordingly. 

2. 	Definition of posSIB Types
The assistance data elements which can be broadcast are defined in TS 36.355, section 7.2 which are all reused for NG-RAN (see item (4) in section 1 above). 
In order to support PPP-RTK, the following additional posSIB types are proposed in [5]: 
-	posSibType1-8: 	GNSS-SSR-CorrectionPoints
-	posSibType2-20:	GNSS-SSR-URA
-	posSibType2-21:	GNSS-SSR-PhaseBias
-	posSibType2-22:	GNSS-SSR-STEC-Correction
-	posSibType2-23:	GNSS-SSR-GriddedCorrection
In order to support OTDOA for NR, an additional posSIB type 3-2 is required. The details of this posSIB type depends on further progress on NR OTDOA in RAN1 and RAN2:
-	posSibType3-2:	NR-OTDOA-UE-Assisted
Assistance data specific to UE-based mode are defined in separate posSIB types (item (13) is section 1 above). Since the UE-based specific assistance data contain rather static information (such as antenna locations) and more dynamic data (such as the RTDs) two additional posSIB types are proposed in [6]. Defining separate posSIB Types for "static" and "dynamic" data would be advantageous since it would allow different broadcast periodicities for the static and more dynamic data. In addition, the "static data" may be useful for various DL-only methods which would not require the e.g. RTDs, and thus, reduces the overhead for such methods. It  also enables more control for an network operator since it allows ciphering the different data (posSIBs) separately. The details of these posSIB types can already be defined by RAN2 as shown in [6]:
-	posSibType3-3: 	UEB-TRP-LocationData
-	posSibType3-4:	UEB-TRP-RTD-Info

Proposal 1:	Add the following posSIB Types to Table 7.2-1 in LPP TS 36.355:
-	posSibType1-8: 	GNSS-SSR-CorrectionPoints
-	posSibType2-20:	GNSS-SSR-URA
-	posSibType2-21:	GNSS-SSR-PhaseBias
-	posSibType2-22:	GNSS-SSR-STEC-Correction
-	posSibType2-23:	GNSS-SSR-GriddedCorrection
-	posSibType3-2:	NR-OTDOA-UE-Assisted
-	posSibType3-3: 	UEB-TRP-LocationData
-	posSibType3-4:	UEB-TRP-RTD-Info.

3. 	Broadcast of Assistance Data by an NG RAN Node
3.1	Broadcast by an ng-eNB
An ng-eNB can use the existing LTE RRC support for posSIBs and posSIB scheduling defined for E-UTRA connected to EPC in TS 36.331. This can be used to support existing broadcast assistance data elements for A-GNSS, RTK and LTE-OTDOA. The posSIB Types to support PPP-RTK (SSR) as discussed in section 2 above need to be added to the pos SI message and SIB scheduling information in TS 36.331 as shown below.
-- ASN1START

PosSystemInformation-r15-IEs ::= SEQUENCE {
	posSIB-TypeAndInfo-r15			SEQUENCE (SIZE (1..maxSIB)) OF CHOICE {
		posSib1-1-r15					SystemInformationBlockPos-r15,
		posSib1-2-r15					SystemInformationBlockPos-r15,
		posSib1-3-r15					SystemInformationBlockPos-r15,
		posSib1-4-r15					SystemInformationBlockPos-r15,
		posSib1-5-r15					SystemInformationBlockPos-r15,
		posSib1-6-r15					SystemInformationBlockPos-r15,
		posSib1-7-r15					SystemInformationBlockPos-r15,
		posSib2-1-r15					SystemInformationBlockPos-r15,
		posSib2-2-r15					SystemInformationBlockPos-r15,
		posSib2-3-r15					SystemInformationBlockPos-r15,
		posSib2-4-r15					SystemInformationBlockPos-r15,
		posSib2-5-r15					SystemInformationBlockPos-r15,
		posSib2-6-r15					SystemInformationBlockPos-r15,
		posSib2-7-r15					SystemInformationBlockPos-r15,
		posSib2-8-r15					SystemInformationBlockPos-r15,
		posSib2-9-r15					SystemInformationBlockPos-r15,
		posSib2-10-r15					SystemInformationBlockPos-r15,
		posSib2-11-r15					SystemInformationBlockPos-r15,
		posSib2-12-r15					SystemInformationBlockPos-r15,
		posSib2-13-r15					SystemInformationBlockPos-r15,
		posSib2-14-r15					SystemInformationBlockPos-r15,
		posSib2-15-r15					SystemInformationBlockPos-r15,
		posSib2-16-r15					SystemInformationBlockPos-r15,
		posSib2-17-r15					SystemInformationBlockPos-r15,
		posSib2-18-r15					SystemInformationBlockPos-r15,
		posSib2-19-r15					SystemInformationBlockPos-r15,
		posSib3-1-r15					SystemInformationBlockPos-r15,
		... ,
		posSib1-8-v16xy					SystemInformationBlockPos-r15,
		posSib2-20-v16xy				SystemInformationBlockPos-r15,
		posSib2-21-v16xy				SystemInformationBlockPos-r15,
		posSib2-22-v16xy				SystemInformationBlockPos-r15,
		posSib2-23-v16xy				SystemInformationBlockPos-r15
	},
	lateNonCriticalExtension		OCTET STRING							OPTIONAL,
	nonCriticalExtension			SEQUENCE {}								OPTIONAL
}

-- ASN1STOP

-- ASN1START

PosSchedulingInfoList-r15 ::= SEQUENCE (SIZE (1..maxSI-Message)) OF PosSchedulingInfo-r15

PosSchedulingInfo-r15 ::=	SEQUENCE {
	posSI-Periodicity-r15		ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512},
	posSIB-MappingInfo-r15		PosSIB-MappingInfo-r15
}

PosSIB-MappingInfo-r15 ::= SEQUENCE (SIZE (1..maxSIB)) OF PosSIB-Type-r15

PosSIB-Type-r15 ::= SEQUENCE {
	encrypted-r15		ENUMERATED { true }				OPTIONAL,		-- Need OP
	gnss-id-r15			GNSS-ID-r15						OPTIONAL,		-- Need OP
	sbas-id-r15			SBAS-ID-r15						OPTIONAL,		-- Need OP
	posSibType-r15		ENUMERATED { 	posSibType1-1,
										posSibType1-2,
										posSibType1-3,
										posSibType1-4,
										posSibType1-5,
										posSibType1-6,
										posSibType1-7,
										posSibType2-1,
										posSibType2-2,
										posSibType2-3,
										posSibType2-4,
										posSibType2-5,
										posSibType2-6,
										posSibType2-7,
										posSibType2-8,
										posSibType2-9,
										posSibType2-10,
										posSibType2-11,
										posSibType2-12,
										posSibType2-13,
										posSibType2-14,
										posSibType2-15,
										posSibType2-16,
										posSibType2-17,
										posSibType2-18,
										posSibType2-19,
										posSibType3-1,
										...,
										posSibType1-8-v16xy,
										posSibType2-20-v16xy,
										posSibType2-21-v16xy,
										posSibType2-22-v16xy,
										posSibType2-23-v16xy
},
	...
}

-- ASN1STOP

A draft CR to TS 36.331 is proposed in [5] accordingly.

Proposal 2:	Add the following posSIB Types to pos SI message and SIB scheduling information in TS 36.331:
-	posSibType1-8: 	GNSS-SSR-CorrectionPoints
-	posSibType2-20:	GNSS-SSR-URA
-	posSibType2-21:	GNSS-SSR-PhaseBias
-	posSibType2-22:	GNSS-SSR-STEC-Correction
-	posSibType2-23:	GNSS-SSR-GriddedCorrection.
Endorse the CR to 36.331 in [5] as baseline.

3.2	Broadcast by a gNB
The positioning SIBs can be added to NR RRC in TS 38.331 in a similar manner to inclusion of posSIBs for E-UTRA connected to EPC in TS 36.331. 
This means adding new positioning SI messages which are different to normal SI messages as shown below which is based on the positioning SI message definition in TS 36.331.
-- ASN1START

SystemInformation ::=               SEQUENCE {
    criticalExtensions                  CHOICE {
        systemInformation-r15               SystemInformation-IEs,
        criticalExtensionsFuture-r16		CHOICE {
			posSystemInformation-r16		  PosSystemInformation-r16-IEs,
			criticalExtensionsFuture		  SEQUENCE {}
		}
    }
}

SystemInformation-IEs ::=           SEQUENCE {
    sib-TypeAndInfo                     SEQUENCE (SIZE (1..maxSIB)) OF CHOICE {
        sib2                                SIB2,
        sib3                                SIB3,
        sib4                                SIB4,
        sib5                                SIB5,
        sib6                                SIB6,
        sib7                                SIB7,
        sib8                                SIB8,
        sib9                                SIB9,
        ...
    },


PosSystemInformation-r16-IEs ::= SEQUENCE {
	posSIB-TypeAndInfo-r16			SEQUENCE (SIZE (1..maxSIB)) OF CHOICE {
		posSib1-1-r16					SIBpos-r16,
		posSib1-2-r16					SIBpos-r16,
		posSib1-3-r16					SIBpos-r16,
		posSib1-4-r16					SIBpos-r16,
		posSib1-5-r16					SIBpos-r16,
		posSib1-6-r16					SIBpos-r16,
		posSib1-7-r16					SIBpos-r16,
		posSib1-8-r16					SIBpos-r16,
		posSib2-1-r16					SIBpos-r16,
		posSib2-2-r16					SIBpos-r16,
		posSib2-3-r16					SIBpos-r16,
		posSib2-4-r16					SIBpos-r16,
		posSib2-5-r16					SIBpos-r16,
		posSib2-6-r16					SIBpos-r16,
		posSib2-7-r16					SIBpos-r16,
		posSib2-8-r16					SIBpos-r16,
		posSib2-9-r16					SIBpos-r16,
		posSib2-10-r16					SIBpos-r16,
		posSib2-11-r16					SIBpos-r16,
		posSib2-12-r16					SIBpos-r16,
		posSib2-13-r16					SIBpos-r16,
		posSib2-14-r16					SIBpos-r16,
		posSib2-15-r16					SIBpos-r16,
		posSib2-16-r16					SIBpos-r16,
		posSib2-17-r16					SIBpos-r16,
		posSib2-18-r16					SIBpos-r16,
		posSib2-19-r16					SIBpos-r16,
		posSib2-20-r16					SIBpos-r16,
		posSib2-21-r16					SIBpos-r16,
		posSib2-22-r16					SIBpos-r16,
		posSib2-23-r16					SIBpos-r16,
		posSib3-2-r16					SIBpos-r16,
		posSib3-3-r16					SIBpos-r16,
[bookmark: _Hlk16577758]		posSib3-4-r16					SIBpos-r16,
		...
	},
	lateNonCriticalExtension		OCTET STRING							OPTIONAL,
	nonCriticalExtension			SEQUENCE {}								OPTIONAL
}



SIBpos-r16 ::= SEQUENCE {
	assistanceDataSIBelement-r16		OCTET STRING,
	lateNonCriticalExtension			OCTET STRING							OPTIONAL,
	...
}

-- ASN1STOP

Similar to LTE, each posSIB has the same ASN.1 definition shown above (in SIBpos-r16) which includes an octet string (in the assistanceDataSIBelement-r16 parameter) which is pre-coded by the LMF and transferred to a gNB using NRPPa (see items (8), (9) in section 1 above). 
Similar to LTE, scheduling information for positioning SI messages can be separate to scheduling information for normal SI messages (see item (7) in section 1 above). Example ASN.1 for such scheduling is shown below and is based on support for normal SI message scheduling in TS 38.331 and on positioning SI message scheduling for E-UTRA in TS 36.331. 

-- ASN1START

Pos-SI-SchedulingInfo-r16 ::= SEQUENCE {
    pos-schedulingInfoList-r16          SEQUENCE (SIZE (1..maxSI-Message)) OF 
																			Pos-SchedulingInfo-r16,
    pos-si-RequestConfig-r16            SI-RequestConfig				OPTIONAL,                                                       
    pos-si-RequestConfigSUL-r16         SI-RequestConfig				OPTIONAL,                                                            
    pos-systemInformationAreaID-r16     BIT STRING (SIZE (24))		OPTIONAL,                                                      
    ...
}

Pos-SchedulingInfo-r16 ::= SEQUENCE {
    pos-si-BroadcastStatus-r16          ENUMERATED {broadcasting, notBroadcasting},
    pos-si-Periodicity-r16              ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512},
    pos-sib-MappingInfo-r16             Pos-SIB-Mapping-r16
}

Pos-SIB-Mapping-r16 ::= SEQUENCE (SIZE (1..maxSIB)) OF Pos-SIB-TypeInfo-r16

Pos-SIB-TypeInfo-r16 ::= SEQUENCE {
	encrypted-r16		ENUMERATED { true }				OPTIONAL,
	gnss-id-r16			GNSS-ID-r16						OPTIONAL,
	sbas-id-r16			SBAS-ID-r16						OPTIONAL,
    pos-sib-type-r16	ENUMERATED { 	posSibType1-1, 
										posSibType1-2, 
										posSibType1-3, 
										posSibType1-4, 
										posSibType1-5,
										posSibType1-6, 
										posSibType1-7,
										posSibType1-8,  
										posSibType2-1, 
										posSibType2-2, 
										posSibType2-3,
										posSibType2-4, 
										posSibType2-5, 
										posSibType2-6, 
										posSibType2-7, 
										posSibType2-8,
										posSibType2-9, 
										posSibType2-10, 
										posSibType2-11, 
										posSibType2-12, 
										posSibType2-13, 
										posSibType2-14, 
										posSibType2-15, 
										posSibType2-16,
										posSibType2-17, 
										posSibType2-18, 
										posSibType2-19,
										posSibType2-20,
										posSibType2-21,
										posSibType2-22,
										posSibType2-23,
										posSibType3-2, 
										posSibType3-3,  
										posSibType3-4,   
										... },
    areaScope-r16     	ENUMERATED {true}				OPTIONAL                                                          
}

-- ASN1STOP

Scheduling of positioning SI messages above includes or allows for the following:
	-	an indication of whether a positioning SI message is being broadcast or needs to be requested by a UE;
-	support for MSG1 based on demand scheduling of positioning SI messages not currently being broadcast;
-	support for a system information Area ID, different to the system information Area ID for normal SIBs, within which the content of certain positioning SIBs is identical.
The MSG3 based on demand scheduling for positioning SI messages can also be kept separate from normal SI messages via critical extension of the RRCSystemInfoRequest. This could be defined as shown below.

-- ASN1START

RRCSystemInfoRequest ::=            SEQUENCE {
    criticalExtensions                  CHOICE {
        rrcSystemInfoRequest-r15            RRCSystemInfoRequest-r15-IEs,
        criticalExtensionsFuture            CHOICE {
			rrcPosSystemInfoRequest-r16			RRC-PosSystemInfoRequest-r16-IEs,
			criticalExtensionsFuture 			SEQUENCE {}
		}
    }
}

RRCSystemInfoRequest-r15-IEs ::=    SEQUENCE {
    requested-SI-List                   BIT STRING (SIZE (maxSI-Message)),  --32bits
    spare                               BIT STRING (SIZE (12))
}

RRC-PosSystemInfoRequest-r16-IEs ::= SEQUENCE {
    requested-posSI-List                BIT STRING (SIZE (maxSI-Message)),  --32bits
    spare                               BIT STRING (SIZE (12))
}

-- ASN1STOP


Proposal 3:	Add the positioning SIBs to NR RRC in TS 38.331 in a similar manner to inclusion of posSIBs for E-UTRA connected to EPC in TS 36.331. In particular:
-	Define a positioning SI message separate from normal SI messages via critical extension of the SystemInformation message.
- 	Define a single SIBpos in NR RRC which includes the assistanceDataSIB-Element container whose content depends on the posSIB type defined in LPP.
-	Define scheduling information for positioning SI messages separate to scheduling information for normal SI messages.
-	Support configuration of MSG1 resources that the UE can use for requesting positioning SI messages different from MSG1 resources for requesting normal SI messages.
-	Support MSG3 based on demand positioning SI request separate from normal SI request via critical extension of the RRCSystemInfoRequest message.  
Endorse the CR to 38.331 in Annex A as baseline.

4. 	Summary 
In this contribution we discussed Stage 3 details for broadcast of location assistance data by NG-RAN. The following proposals have been made. 

Proposal 1:		Add the following posSIB Types to Table 7.2-1 in LPP TS 36.355:
-	posSibType1-8: 	GNSS-SSR-CorrectionPoints
-	posSibType2-20:	GNSS-SSR-URA
-	posSibType2-21:	GNSS-SSR-PhaseBias
-	posSibType2-22:	GNSS-SSR-STEC-Correction
-	posSibType2-23:	GNSS-SSR-GriddedCorrection
-	posSibType3-2:	NR-OTDOA-UE-Assisted 
-	posSibType3-3: 	UEB-TRP-LocationData
-	posSibType3-4:	UEB-TRP-RTD-Info.
Proposal 2:		Add the following posSIB Types to pos SI message and SIB scheduling information in TS 36.331:
-	posSibType1-8: 	GNSS-SSR-CorrectionPoints
-	posSibType2-20:	GNSS-SSR-URA
-	posSibType2-21:	GNSS-SSR-PhaseBias
-	posSibType2-22:	GNSS-SSR-STEC-Correction
-	posSibType2-23:	GNSS-SSR-GriddedCorrection.
Endorse the CR to 36.331 in [5] as baseline.
Proposal 3:	Add the positioning SIBs to NR RRC in TS 38.331 in a similar manner to inclusion of posSIBs for E-UTRA connected to EPC in TS 36.331. In particular:
-	Define a positioning SI message separate from normal SI messages via critical extension of the SystemInformation message.
- 	Define a single SIBpos in NR RRC which includes the assistanceDataSIB-Element container whose content depends on the posSIB type defined in LPP.
-	Define scheduling information for positioning SI messages separate to scheduling information for normal SI messages.
-	Support configuration of MSG1 resources that the UE can use for requesting positioning SI messages different from MSG1 resources for requesting normal SI messages.
-	Support MSG3 based on demand positioning SI request separate from normal SI request via critical extension of the RRCSystemInfoRequest message.  
Endorse the CR to 38.331 in Annex A as baseline.
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For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
CEIL: Mathematical function used to 'round up' i.e. to the nearest integer having a higher or equal value.
Dedicated signalling: Signalling sent on DCCH logical channel between the network and a single UE.
Field: The individual contents of an information element are referred to as fields.
FLOOR: Mathematical function used to 'round down' i.e. to the nearest integer having a lower or equal value.
Information element: A structural element containing single or multiple fields is referred as information element.
Primary Cell: The MCG cell, operating on the primary frequency, in which the UE either performs the initial connection establishment procedure or initiates the connection re-establishment procedure.
Primary SCG Cell: For dual connectivity operation, the SCG cell in which the UE performs random access when performing the Reconfiguration with Sync procedure.
Primary Timing Advance Group: Timing Advance Group containing the SpCell.
PUCCH SCell: An SCell configured with PUCCH.
RLC bearer configuration: The lower layer part of the radio bearer configuration comprising the RLC and logical channel configurations.
Secondary Cell: For a UE configured with CA, a cell providing additional radio resources on top of Special Cell.
Secondary Cell Group: For a UE configured with dual connectivity, the subset of serving cells comprising of the PSCell and zero or more secondary cells.
Serving Cell: For a UE in RRC_CONNECTED not configured with CA/DC there is only one serving cell comprising of the primary cell. For a UE in RRC_CONNECTED configured with CA/ DC the term 'serving cells' is used to denote the set of cells comprising of the Special Cell(s) and all secondary cells.
Special Cell: For Dual Connectivity operation the term Special Cell refers to the PCell of the MCG or the PSCell of the SCG, otherwise the term Special Cell refers to the PCell.
Split SRB: In MR-DC, an SRB that supports transmission via MCG and SCG as well as duplication of RRC PDUs as defined in TS 37.340 [41].
SSB Frequency: Frequency referring to the position of resource element RE=#0 (subcarrier #0) of resource block RB#10 of the SS block.
UE Inactive AS Context: UE Inactive AS Context is stored when the connection is suspended and restored when the connection is resumed. It includes information as defined in clause 5.3.8.3.
[bookmark: _Toc12717930]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] 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].
5GC	5G Core Network
ACK	Acknowledgement
AM	Acknowledged Mode
ARQ	Automatic Repeat Request
AS	Access Stratum
ASN.1	Abstract Syntax Notation One
BLER	Block Error Rate
BWP	Bandwidth Part
CA	Carrier Aggregation
CCCH	Common Control Channel
CG	Cell Group
CMAS	Commercial Mobile Alert Service
CP	Control Plane
C-RNTI	Cell RNTI
CSI	Channel State Information
DC	Dual Connectivity
DCCH	Dedicated Control Channel
DCI	Downlink Control Information
DL	Downlink
DL-SCH	Downlink Shared Channel
DM-RS	Demodulation Reference Signal
DRB	(user) Data Radio Bearer
DRX	Discontinuous Reception
DTCH	Dedicated Traffic Channel
EN-DC	E-UTRA NR Dual Connectivity with E-UTRA connected to EPC
EPC	Evolved Packet Core
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
GSM	Global System for Mobile Communications
HARQ	Hybrid Automatic Repeat Request
IE	Information element
IMSI	International Mobile Subscriber Identity
kB	Kilobyte (1000 bytes)
L1	Layer 1
L2	Layer 2
L3	Layer 3
MAC	Medium Access Control
MCG	Master Cell Group
MIB	Master Information Block
MR-DC	Multi-Radio Dual Connectivity
N/A	Not Applicable
NE-DC	NR E-UTRA Dual Connectivity
(NG)EN-DC	E-UTRA NR Dual Connectivity (covering E-UTRA connected to EPC or 5GC)
NGEN-DC	E-UTRA NR Dual Connectivity with E-UTRA connected to 5GC
NR-DC	NR-NR Dual Connectivity
NR/5GC	NR connected to 5GC
PCell	Primary Cell
PDCP	Packet Data Convergence Protocol
PDU	Protocol Data Unit
PLMN	Public Land Mobile Network
posSIB	Positioning SIB
PSCell	Primary SCG Cell
PWS	Public Warning System
QoS	Quality of Service
RAN	Radio Access Network
RAT	Radio Access Technology
RLC	Radio Link Control
RNA	RAN-based Notification Area
RNTI	Radio Network Temporary Identifier
ROHC	Robust Header Compression
RRC	Radio Resource Control
RS	Reference Signal 
SBAS	Satellite Based Augmentation System
SCell	Secondary Cell
SCG	Secondary Cell Group
SFN	System Frame Number
SFTD	SFN and Frame Timing Difference
SI	System Information
SIB	System Information Block
SpCell	Special Cell
SRB	Signalling Radio Bearer
SSB	Synchronization Signal Block
TAG	Timing Advance Group
TDD	Time Division Duplex
TM	Transparent Mode
UE	User Equipment
UL	Uplink
UM	Unacknowledged Mode
UP	User Plane

Error! No text of specified style in document.	2	Error! No text of specified style in document.
In the ASN.1, lower case may be used for some (parts) of the above abbreviations e.g. c-RNTI.
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[bookmark: _Toc12717937]4.3.1	Services provided to upper layers
The RRC protocol offers the following services to upper layers:
-	Broadcast of common control information;
-	Broadcast of positioning assistance data;
-	Notification of UEs in RRC_IDLE, e.g. about a mobile terminating call;
-	Notification of UEs about ETWS and/or CMAS
-	Transfer of dedicated signalling.
[bookmark: _Toc12717938]4.3.2	Services expected from lower layers
In brief, the following are the main services that RRC expects from lower layers:
-	Integrity protection, ciphering and loss-less in-sequence delivery of information without duplication;
[bookmark: _Toc12717939]4.4	Functions
The RRC protocol includes the following main functions:
-	Broadcast of system information:
-	Including NAS common information;
-	Information applicable for UEs in RRC_IDLE and RRC_INACTIVE (e.g. cell (re-)selection parameters, neighbouring cell information) and information (also) applicable for UEs in RRC_CONNECTED (e.g. common channel configuration information);
-	Including ETWS notification, CMAS notification;
-	Including positioning assistance data.
-	RRC connection control:
-	Paging;
-	Establishment/modification/suspension/resumption/release of RRC connection, including e.g. assignment/modification of UE identity (C-RNTI, fullI-RNTI, etc.), establishment/modification/suspension/resumption/release of SRBs (except for SRB0);
-	Access barring;
-	Initial AS security activation, i.e. initial configuration of AS integrity protection (SRBs, DRBs) and AS ciphering (SRBs, DRBs);
-	RRC connection mobility including e.g. intra-frequency and inter-frequency handover, associated AS security handling, i.e. key/algorithm change, specification of RRC context information transferred between network nodes;
-	Establishment/modification/suspension/resumption/release of RBs carrying user data (DRBs);
-	Radio configuration control including e.g. assignment/modification of ARQ configuration, HARQ configuration, DRX configuration;
-	In case of DC, cell management including e.g. change of PSCell, addition/modification/release of SCG cell(s);
-	In case of CA, cell management including e.g. addition/modification/release of SCell(s);
-	QoS control including assignment/ modification of semi-persistent scheduling (SPS) configuration and configured grant configuration for DL and UL respectively, assignment/ modification of parameters for UL rate control in the UE, i.e. allocation of a priority and a prioritised bit rate (PBR) for each RB.
-	Recovery from radio link failure.
-	Inter-RAT mobility including e.g. AS security activation, transfer of RRC context information;
-	Measurement configuration and reporting:
-	Establishment/modification/release of measurement configuration (e.g. intra-frequency, inter-frequency and inter- RAT measurements);
-	Setup and release of measurement gaps;
-	Measurement reporting.
-	Other functions including e.g. generic protocol error handling, transfer of dedicated NAS information, transfer of UE radio access capability information.
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[bookmark: _Toc12717946]Editor’s Note: Update of the procedure description for posSIBs is FFS.
5.2.1	Introduction
System Information (SI) is divided into the MIB and a number of SIBs where:
-	the MIB is always transmitted on the BCH with a periodicity of 80 ms and repetitions made within 80 ms (TS 38.212 [17], clause 7.1) and it includes parameters that are needed to acquire SIB1 from the cell. The first transmission of the MIB is scheduled in subframes as defined in TS 38.213 [13], clause 4.1 and repetitions are scheduled according to the period of SSB;
-	the SIB1 is transmitted on the DL-SCH with a periodicity of 160 ms and variable transmission repetition periodicity within 160 ms as specified in TS 38.213 [13], clause 13. The default transmission repetition periodicity of SIB1 is 20 ms but the actual transmission repetition periodicity is up to network implementation. For SSB and CORESET multiplexing pattern 1, SIB1 repetition transmission period is 20 ms. For SSB and CORESET multiplexing pattern 2/3, SIB1 transmission repetition period is the same as the SSB period (TS 38.213 [13], clause 13). SIB1 includes information regarding the availability and scheduling (e.g. mapping of SIBs to SI message, periodicity, SI-window size) of other SIBs with an indication whether one or more SIBs are only provided on-demand and, in that case, the configuration needed by the UE to perform the SI request. SIB1 is cell-specific SIB;
[bookmark: _Hlk778926]-	SIBs other than SIB1 are carried in SystemInformation (SI) messages, which are transmitted on the DL-SCH. Only SIBs having the same periodicity can be mapped to the same SI message. Each SI message is transmitted within periodically occurring time domain windows (referred to as SI-windows with same length for all SI messages). Each SI message is associated with an SI-window and the SI-windows of different SI messages do not overlap. That is, within one SI-window only the corresponding SI message is transmitted. An SI message may be transmitted a number of times within the SI-window. Any SIB except SIB1 can be configured to be cell specific or area specific, using an indication in SIB1. The cell specific SIB is applicable only within a cell that provides the SIB while the area specific SIB is applicable within an area referred to as SI area, which consists of one or several cells and is identified by systemInformationAreaID;
-	For a UE in RRC_CONNECTED, the network can provide system information through dedicated signalling using the RRCReconfiguration message, e.g. if the UE has an active BWP with no common search space configured to monitor system information or paging.
-	For PSCell and SCells, the network provides the required SI by dedicated signalling, i.e. within an RRCReconfiguration message. Nevertheless, the UE shall acquire MIB of the PSCell to get SFN timing of the SCG (which may be different from MCG). Upon change of relevant SI for SCell, the network releases and adds the concerned SCell. For PSCell, the required SI can only be changed with Reconfiguration with Sync.
NOTE:	The physical layer imposes a limit to the maximum size a SIB can take. The maximum SIB1 or SI message size is 2976 bits.
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[bookmark: _Toc12717948]5.2.2.1	General UE requirements


Figure 5.2.2.1-1: System information acquisition
The UE applies the SI acquisition procedure to acquire the AS- and NAS information. The procedure applies to UEs in RRC_IDLE, in RRC_INACTIVE and in RRC_CONNECTED.
The UE in RRC_IDLE and RRC_INACTIVE shall ensure having a valid version of (at least) the MIB, SIB1 through SIB4 and SIB5 (if the UE supports E-UTRA).
[bookmark: _Toc12717949]5.2.2.2	SIB validity and need to (re)-acquire SIB
[bookmark: _Toc12717950]5.2.2.2.1	SIB validity
The UE shall apply the SI acquisition procedure as defined in clause 5.2.2.3 upon cell selection (e.g. upon power on), cell-reselection, return from out of coverage, after reconfiguration with sync completion, after entering the network from another RAT, upon receiving an indication that the system information has changed, upon receiving a PWS notification; and whenever the UE does not have a valid version of a stored SIB.
When the UE acquires a MIB or a SIB1 or an SI message in a serving cell as described in clause 5.2.2.3, and if the UE stores the acquired SIB, then the UE shall store the associated areaScope, if present, the first PLMN-Identity in the PLMN-IdentityInfoList, the cellIdentity, the systemInformationAreaID, if present, and the valueTag, if present, as indicated in the si-SchedulingInfo for the SIB. The UE may use a valid stored version of the SI except MIB, SIB1, SIB6, SIB7 or SIB8 e.g. after cell re-selection, upon return from out of coverage or after the reception of SI change indication.
NOTE:	The storage and management of the stored SIBs in addition to the SIBs valid for the current serving cell is left to UE implementation.
The UE shall:
1>	delete any stored version of a SIB after 3 hours from the moment it was successfully confirmed as valid;
1>	for each stored version of a SIB:
2>	if the areaScope is associated and its value for the stored version of the SIB is the same as the value received in the si-SchedulingInfo for that SIB from the serving cell:
3>	if the first PLMN-Identity included in the PLMN-IdentityInfoList, the systemInformationAreaID and the valueTag that are included in the si-SchedulingInfo for the SIB received from the serving cell are identical to the PLMN-Identity, the systemInformationAreaID and the valueTag associated with the stored version of that SIB:
4>	consider the stored SIB as valid for the cell;
2>	if the areaScope is not present for the stored version of the SIB and the areaScope value is not included in the si-SchedulingInfo for that SIB from the serving cell:
3>	if the first PLMN-Identity in the PLMN-IdentityInfoList, the cellIdentity and valueTag that are included in the si-SchedulingInfo for the SIB received from the serving cell are identical to the PLMN-Identity, the cellIdentity and the valueTag associated with the stored version of that SIB:
4>	consider the stored SIB as valid for the cell;
[bookmark: _Toc12717951][bookmark: _Hlk535345358]5.2.2.2.2	SI change indication and PWS notification
A modification period is used, i.e. updated SI (other than for ETWS and CMAS) is broadcasted in the modification period following the one where SI change indication is transmitted. The modification period boundaries are defined by SFN values for which SFN mod m = 0, where m is the number of radio frames comprising the modification period. The modification period is configured by system information. The UE receives indications about SI modifications and/or PWS notifications using Short Message transmitted with P-RNTI over DCI (see clause 6.5). Repetitions of SI change indication may occur within preceding modification period.
UEs in RRC_IDLE or in RRC_INACTIVE shall monitor for SI change indication in its own paging occasion every DRX cycle. UEs in RRC_CONNECTED shall monitor for SI change indication in any paging occasion at least once per modification period if the UE is provided with common search space on the active BWP to monitor paging, as specified in TS 38.213 [13], clause 13.
ETWS or CMAS capable UEs in RRC_IDLE or in RRC_INACTIVE shall monitor for indications about PWS notification in its own paging occasion every DRX cycle. ETWS or CMAS capable UEs in RRC_CONNECTED shall monitor for indication about PWS notification in any paging occasion at least once every defaultPagingCycle if the UE is provided with common search space on the active BWP to monitor paging.
For Short Message reception in a paging occasion, the UE monitors the PDCCH monitoring occasion(s) for paging as specified in TS 38.304 [20] and TS 38.213 [13].
If the UE receives a Short Message, the UE shall:
1>	if the UE is ETWS capable or CMAS capable, the etwsAndCmasIndication bit of Short Message is set, and the UE is provided with searchSpaceOtherSystemInformation on the active BWP:
2> immediately re-acquire the SIB1;
2>	if the UE is ETWS capable and si-SchedulingInfo includes scheduling information for SIB6:
3>	acquire SIB6, as specified in sub-clause 5.2.2.3.2, immediately;
2>	if the UE is ETWS capable and si-SchedulingInfo includes scheduling information for SIB7:
3>	acquire SIB7, as specified in sub-clause 5.2.2.3.2, immediately;
2>	if the UE is CMAS capable and si-SchedulingInfo includes scheduling information for SIB8:
3>	acquire SIB8, as specified in sub-clause 5.2.2.3.2, immediately;
1> if the systemInfoModification bit of Short Message is set:
2>	apply the SI acquisition procedure as defined in sub-clause 5.2.2.3 from the start of the next modification period.
[bookmark: _Toc12717952]5.2.2.3	Acquisition of System Information
[bookmark: _Toc12717953]5.2.2.3.1	Acquisition of MIB and SIB1
The UE shall:
1>	apply the specified BCCH configuration defined in 9.1.1.1;
1>	if the UE is in RRC_IDLE or in RRC_INACTIVE:
2>	acquire the MIB, which is scheduled as specified in TS 38.213 [13];
2>	if the UE is unable to acquire the MIB;
3>	perform the actions as specified in clause 5.2.2.5;
2>	else:
3>	perform the actions specified in clause 5.2.2.4.1.
1>	if the UE is in RRC_CONNECTED with an active BWP with common search space configured by searchSpaceSIB1 and pagingSearchSpace and has received an indication about change of system information; or
1>	if the UE is in RRC_IDLE or in RRC_INACTIVE:
2>	if ssb-SubcarrierOffset indicates SIB1 is transmitted in the cell (TS 38.213 [13]) and if SIB1 acquisition is required for the UE:
3>	acquire the SIB1, which is scheduled as specified in TS 38.213 [13];
3>	if the UE is unable to acquire the SIB1:
4>	perform the actions as specified in clause 5.2.2.5;
3>	else:
4>	upon acquiring SIB1, perform the actions specified in clause 5.2.2.4.2.
2>	else if SIB1 acquisition is required for the UE and ssb-SubcarrierOffset indicates that SIB1 is not scheduled in the cell:
3>	perform the actions as specified in clause 5.2.2.5.
NOTE:	The UE in RRC_CONNECTED is only required to acquire broadcasted SIB1 if the UE can acquire it without disrupting unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.
[bookmark: _Toc12717954]5.2.2.3.2	Acquisition of an SI message
For SI message acquisition PDCCH monitoring occasion(s) are determined according to searchSpaceOtherSystemInformation. If searchSpaceOtherSystemInformation is set to zero, PDCCH monitoring occasions for SI message reception in SI-window are same as PDCCH monitoring occasions for SIB1 where the mapping between PDCCH monitoring occasions and SSBs is specified in TS 38.213[13]. If searchSpaceOtherSystemInformation is not set to zero, PDCCH monitoring occasions for SI message are determined based on search space indicated by searchSpaceOtherSystemInformation. PDCCH monitoring occasions for SI message which are not overlapping with UL symbols (determined according to tdd-UL-DL-ConfigurationCommon) are sequentially numbered from one in the SI window. The [x×N+K]th PDCCH monitoring occasion (s) for SI message in SI-window corresponds to the Kth transmitted SSB, where x = 0, 1, ...X-1, K = 1, 2, …N, N is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1 and X is equal to CEIL(number of PDCCH monitoring occasions in SI-window/N). The actual transmitted SSBs are sequentially numbered from one in ascending order of their SSB indexes. The UE assumes that, in the SI window, PDCCH for an SI message is transmitted in at least one PDCCH monitoring occasion corresponding to each transmitted SSB and thus the selection of SSB for the reception SI messages is up to UE implementation.
When acquiring an SI message, the UE shall:
1>	determine the start of the SI-window for the concerned SI message as follows:
2>	for the concerned SI message, determine the number n which corresponds to the order of entry in the list of SI messages configured by schedulingInfoList in si-SchedulingInfo in SIB1;
2>	determine the integer value x = (n – 1) × w, where w is the si-WindowLength;
2>	the SI-window starts at the slot #a, where a = x mod N, in the radio frame for which SFN mod T = FLOOR(x/N), where T is the si-Periodicity of the concerned SI message and N is the number of slots in a radio frame as specified in TS 38.213 [13];
1>	receive the PDCCH containing the scheduling RNTI, i.e. SI-RNTI in the PDCCH monitoring occasion(s) for SI message acquisition, from the start of the SI-window and continue until the end of the SI-window whose absolute length in time is given by si-WindowLength, or until the SI message was received;
1>	if the SI message was not received by the end of the SI-window, repeat reception at the next SI-window occasion for the concerned SI message in the current modification period;
NOTE 1:	The UE is only required to acquire broadcasted SI message if the UE can acquire it without disrupting unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.
NOTE 2:	The UE is not required to monitor PDCCH monitoring occasion(s) corresponding to each transmitted SSB in SI-window.
NOTE 3:	If the concerned SI message was not received in the current modification period, handling of SI message acquisition is left to UE implementation.
1>	perform the actions for the acquired SI message as specified in sub-clause 5.2.2.4.
[bookmark: _Toc12717955]5.2.2.3.3	Request for on demand system information
The UE shall:
1>	if SIB1 includes si-SchedulingInfo containing si-RequestConfigSUL and criteria to select supplementary uplink as defined in TS 38.321[13], clause 5.1.1 is met:
2>	trigger the lower layer to initiate the Random Access procedure on supplementary uplink in accordance with [3] using the PRACH preamble(s) and PRACH resource(s) in si-RequestConfigSUL corresponding to the SI message(s) that the UE requires to operate within the cell, and for which si-BroadcastStatus is set to notBroadcasting;
2>	if acknowledgement for SI request is received from lower layers:
3>	acquire the requested SI message(s) as defined in sub-clause 5.2.2.3.2, immediately;
1>	else if SIB1 includes si-SchedulingInfo containing si-RequestConfig and criteria to select normal uplink as defined in TS 38.321[13], clause 5.1.1 is met:
2>	trigger the lower layer to initiate the random access procedure on normal uplink in accordance with TS 38.321 [3] using the PRACH preamble(s) and PRACH resource(s) in si-RequestConfig corresponding to the SI message(s) that the UE requires to operate within the cell, and for which si-BroadcastStatus is set to notBroadcasting;
2>	if acknowledgement for SI request is received from lower layers:
3>	acquire the requested SI message(s) as defined in sub-clause 5.2.2.3.2, immediately;
1>	else:
2>	apply the timeAlignmentTimerCommon included in SIB1;
2>	apply the CCCH configuration as specified in 9.1.1.2;
2>	initiate transmission of the RRCSystemInfoRequest message in accordance with 5.2.2.3.4;
2>	if acknowledgement for RRCSystemInfoRequest message is received from lower layers:
3>	acquire the requested SI message(s) as defined in sub-clause 5.2.2.3.2, immediately;
1>	if cell reselection occurs while waiting for the acknowledgment for SI request from lower layers:
2>	reset MAC;
2>	if SI request is based on RRCSystemInfoRequest message:
3>	release RLC entity for SRB0.
NOTE:	After RACH failure for SI request it is up to UE implementation when to retry the SI request.
[bookmark: _Toc12717956]5.2.2.3.4	Actions related to transmission of RRCSystemInfoRequest message
The UE shall set the contents of RRCSystemInfoRequest message as follows:
1>	set the requested-SI-List to indicate the SI message(s) that the UE requires to operate within the cell, and for which si-BroadcastStatus is set to notBroadcasting.
The UE shall submit the RRCSystemInfoRequest message to lower layers for transmission.
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[bookmark: _Toc12717958]5.2.2.4.1	Actions upon reception of the MIB
Upon receiving the MIB the UE shall:
1>	store the acquired MIB;
1>	if the UE is in RRC_IDLE or in RRC_INACTIVE, or if the UE is in RRC_CONNECTED while T311 is running:
2>	if the cellBarred in the acquired MIB is set to barred:
3>	consider the cell as barred in accordance with TS 38.304 [20];
3>	if intraFreqReselection is set to notAllowed:
4>	consider cell re-selection to other cells on the same frequency as the barred cell as not allowed, as specified in TS 38.304 [20].
3>	else:
4>	consider cell re-selection to other cells on the same frequency as the barred cell as allowed, as specified in TS 38.304 [20].
2>	else:
3>	apply the received systemFrameNumber, pdcch-ConfigSIB1, subCarrierSpacingCommon, ssb-SubcarrierOffset and dmrs-TypeA-Position.
[bookmark: _Toc12717959]5.2.2.4.2	Actions upon reception of the SIB1
Upon receiving the SIB1 the UE shall:
1>	store the acquired SIB1;
1>	if the cellAccessRelatedInfo contains an entry with the PLMN-Identity of the selected PLMN:
2>	in the remainder of the procedures use plmn-IdentityList, trackingAreaCode, and cellIdentity for the cell as received in the corresponding PLMN-IdentityInfo containing the selected PLMN;
1>	if in RRC_CONNECTED while T311 is not running:
2>	disregard the frequencyBandList, if received, while in RRC_CONNECTED;
2>	forward the cellIdentity to upper layers;
2>	forward the trackingAreaCode to upper layers;
2>	apply the configuration included in the servingCellConfigCommon;
1>	else:
2>	if the UE supports one or more of the frequency bands indicated in the frequencyBandList for downlink, and one or more of the frequency bands indicated in the frequencyBandList for uplink for FDD, and they are not downlink only bands, and
2>	if the UE supports at least one additionalSpectrumEmission in the NR-NS-PmaxList for a supported band in the downlink and a supported band in uplink for FDD, and
2>	if the UE supports the bandwidth of the initial uplink BWP and of the initial downlink BWPs indicated in the locationAndBandwidth fields in uplinkConfigCommon:
3>	select the first frequency band in the frequencyBandList which the UE supports and for which the UE supports at least one of the additionalSpectrumEmission values in nr-NS-PmaxList, if present;
3>	forward the cellIdentity to upper layers;
3>	if trackingAreaCode is not provided for the selected PLMN nor the registered PLMN nor PLMN of the equivalent PLMN list:
4>	consider the cell as barred in accordance with TS 38.304 [20];
4>	if intraFreqReselection is set to notAllowed:
5>	consider cell re-selection to other cells on the same frequency as the barred cell as not allowed, as specified in TS 38.304 [20];
4>	else:
5>	consider cell re-selection to other cells on the same frequency as the barred cell as allowed, as specified in TS 38.304 [20];
3>	else:
4>	forward the trackingAreaCode to upper layers;
3>	forward the PLMN identity to upper layers;
3>	if in RRC_INACTIVE and the forwarded information does not trigger message transmission by upper layers:
4>	if the serving cell does not belong to the configured ran-NotificationAreaInfo:
5>	initiate an RNA update as specified in 5.3.13.8;
3>	forward the ims-EmergencySupport to upper layers, if present;
3>	forward the uac-AccessCategory1-SelectionAssistanceInfo to upper layers, if present;
3>	apply the configuration included in the servingCellConfigCommon;
3>	apply the specified PCCH configuration defined in 9.1.1.3;
3>	if the UE has a stored valid version of a SIB, in accordance with sub-clause 5.2.2.2.1, that the UE requires to operate within the cell in accordance with sub-clause 5.2.2.1:
4>	use the stored version of the required SIB;
3>	if the UE has not stored a valid version of a SIB, in accordance with sub-clause 5.2.2.2.1, of one or several required SIB(s), in accordance with sub-clause 5.2.2.1:
4>	for the SI message(s) that, according to the si-SchedulingInfo, contain at least one required SIB and for which si-BroadcastStatus is set to broadcasting:
5>	acquire the SI message(s) as defined in sub-clause 5.2.2.3.2;
4>	for the SI message(s) that, according to the si-SchedulingInfo, contain at least one required SIB and for which si-BroadcastStatus is set to notBroadcasting:
5>	trigger a request to acquire the SI message(s) as defined in sub-clause 5.2.2.3.3;
3>	apply the first listed additionalSpectrumEmission which it supports among the values included in NR-NS-PmaxList within frequencyBandList in uplinkConfigCommon;
3>	if the additionalPmax is present in the same entry of the selected additionalSpectrumEmission within NR-NS-PmaxList:
4>	apply the additionalPmax in uplinkConfigCommon for UL;
3>	else:
4>	apply the p-Max in uplinkConfigCommon for UL;
3>	if supplementaryUplink is present in servingCellConfigCommon; and
3>	if the UE supports one or more of the frequency bands indicated in the frequencyBandList of supplementary uplink; and
3>	if the UE supports at least one additionalSpectrumEmission in the NR-NS-PmaxList for a supported supplementary uplink band; and
3>	if the UE supports the bandwidth of the initial uplink BWP indicated in the locationAndBandwidth fields of supplementary uplink:
4>	consider supplementary uplink as configured in the serving cell;
4>	apply the first listed additionalSpectrumEmission which it supports among the values included in NR-NS-PmaxList within frequencyBandList for the supplementaryUplink;
4>	if the additionalPmax is present in the same entry of the selected additionalSpectrumEmission within NR-NS-PmaxList for the supplementaryUplink:
5>	apply the additionalPmax in supplementaryUplink for SUL;
4>	else:
5>	apply the p-Max in supplementaryUplink for SUL;
2>	else:
3>	consider the cell as barred in accordance with TS 38.304 [20]; and
3>	perform barring as if intraFreqReselection is set to notAllowed;

[…]
5.2.2.4.x	Actions upon reception of SIBpos
No UE requirements related to the contents of the SIBpos apply other than those specified elsewhere e.g. within 3GPP TS 36.355 [xx], and/or within the corresponding field descriptions.

[bookmark: _Toc12717968]5.2.2.5	Essential system information missing
The UE shall:
1>	if in RRC_IDLE or in RRC_INACTIVE or in RRC_CONNECTED while T311 is running:
2>	if the UE is unable to acquire the MIB:
3>	consider the cell as barred in accordance with TS 38.304 [20]; and
3>	perform barring as if intraFreqReselection is set to allowed;
2>	else if the UE is unable to acquire the SIB1:
3>	consider the cell as barred in accordance with TS 38.304 [20].
3>	if intraFreqReselection in MIB is set to notAllowed:
4>	consider cell re-selection to other cells on the same frequency as the barred cell as not allowed, as specified in TS 38.304 [20].
3>	else:
4>	consider cell re-selection to other cells on the same frequency as the barred cell as allowed, as specified in TS 38.304 [20].
[bookmark: _Toc12717969]
[bookmark: _Toc12718173]6.2.2	Message definitions

[…]

[bookmark: _Toc12718197]–	RRCSystemInfoRequest
The RRCSystemInfoRequest message is used to request SI message(s) required by the UE as specified in section 5.2.2.3.3.
Signalling radio bearer: SRB0
RLC-SAP: TM
Logical channel: CCCH
Direction: UE to Network
RRCSystemInfoRequest message
-- ASN1START
-- TAG-RRCSYSTEMINFOREQUEST-START

RRCSystemInfoRequest ::=            SEQUENCE {
    criticalExtensions                  CHOICE {
        rrcSystemInfoRequest-r15            RRCSystemInfoRequest-r15-IEs,
        criticalExtensionsFuture-r16        CHOICE {
            rrcPosSystemInfoRequest-r16         RRC-PosSystemInfoRequest-r16-IEs,
            criticalExtensionsFuture            SEQUENCE {}
        }
    }
}

RRCSystemInfoRequest-r15-IEs ::=    SEQUENCE {
    requested-SI-List                   BIT STRING (SIZE (maxSI-Message)),  --32bits
    spare                               BIT STRING (SIZE (12))
}

RRC-PosSystemInfoRequest-r16-IEs ::=    SEQUENCE {
    requested-posSI-List-r16                BIT STRING (SIZE (maxSI-Message)),  --32bits
    spare                                   BIT STRING (SIZE (12))
}

-- TAG-RRCSYSTEMINFOREQUEST-STOP
-- ASN1STOP

	RRCSystemInfoRequest-r15-IEs field descriptions

	requested-SI-List
Contains a list of requested SI messages. According to the order of entry in the list of SI messages configured by schedulingInfoList in si-SchedulingInfo in SIB1, first bit corresponds to first/leftmost listed SI message, second bit corresponds to second listed SI message, and so on.



	RRC-PosSystemInfoRequest-r16-IEs field descriptions

	requested-posSI-List
Contains a list of requested positioning SI messages. 



[…]
[bookmark: _Toc12718203]–	SIB1
SIB1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. It also contains radio resource configuration information that is common for all UEs and barring information applied to the unified access control.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channels: BCCH
Direction: Network to UE
SIB1 message
-- ASN1START
-- TAG-SIB1-START

SIB1 ::=        SEQUENCE {
    cellSelectionInfo                   SEQUENCE {
        q-RxLevMin                          Q-RxLevMin,
        q-RxLevMinOffset                    INTEGER (1..8)                                              OPTIONAL,   -- Need S
        q-RxLevMinSUL                       Q-RxLevMin                                                  OPTIONAL,   -- Need R
        q-QualMin                           Q-QualMin                                                   OPTIONAL,   -- Need S
        q-QualMinOffset                     INTEGER (1..8)                                              OPTIONAL    -- Need S
    }                                                                                                   OPTIONAL,   -- Cond Standalone
    cellAccessRelatedInfo               CellAccessRelatedInfo,
    connEstFailureControl               ConnEstFailureControl                                           OPTIONAL,   -- Need R
    si-SchedulingInfo                   SI-SchedulingInfo                                               OPTIONAL,   -- Need R
    servingCellConfigCommon             ServingCellConfigCommonSIB                                      OPTIONAL,   -- Need R
    ims-EmergencySupport                ENUMERATED {true}                                               OPTIONAL,   -- Need R
    eCallOverIMS-Support                ENUMERATED {true}                                               OPTIONAL,   -- Cond Absent
    ue-TimersAndConstants               UE-TimersAndConstants                                           OPTIONAL,   -- Need R

    uac-BarringInfo                     SEQUENCE {
        uac-BarringForCommon                UAC-BarringPerCatList                                       OPTIONAL,   -- Need S
        uac-BarringPerPLMN-List             UAC-BarringPerPLMN-List                                     OPTIONAL,   -- Need S
        uac-BarringInfoSetList              UAC-BarringInfoSetList,
        uac-AccessCategory1-SelectionAssistanceInfo CHOICE {
            plmnCommon                           UAC-AccessCategory1-SelectionAssistanceInfo,
            individualPLMNList                   SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AccessCategory1-SelectionAssistanceInfo
        }                                                                                               OPTIONAL    -- Need S
    }                                                                                                   OPTIONAL,   -- Need R

    useFullResumeID                     ENUMERATED {true}                                               OPTIONAL,   -- Need N

    lateNonCriticalExtension            OCTET STRING                                                    OPTIONAL,
    nonCriticalExtension                SEQUENCE{}                                                      OPTIONAL
}

UAC-AccessCategory1-SelectionAssistanceInfo ::=    ENUMERATED {a, b, c}

-- TAG-SIB1-STOP
-- ASN1STOP

	SIB1 field descriptions

	cellSelectionInfo
Parameters for cell selection related to the serving cell.

	ims-EmergencySupport
Indicates whether the cell supports IMS emergency bearer services for UEs in limited service mode. If absent, IMS emergency call is not supported by the network in the cell for UEs in limited service mode.

	q-QualMin
Parameter "Qqualmin" in TS 38.304 [20], applicable for serving cell. If the field is absent, the UE applies the (default) value of negative infinity for Qqualmin.  

	q-QualMinOffset
Parameter "Qqualminoffset" in TS 38.304 [20]. Actual value Qqualminoffset = field value [dB]. If the field is absent, the UE applies the (default) value of 0 dB for Qqualminoffset. Affects the minimum required quality level in the cell.

	q-RxLevMin
Parameter "Qrxlevmin" in TS 38.304 [20], applicable for serving cell.

	q-RxLevMinOffset
Parameter "Qrxlevminoffset" in TS 38.304 [20]. Actual value Qrxlevminoffset = field value * 2 [dB]. If absent, the UE applies the (default) value of 0 dB for Qrxlevminoffset. Affects the minimum required Rx level in the cell.

	q-RxLevMinSUL
Parameter "Qrxlevmin" in TS 38.304 [20], applicable for serving cell.

	servingCellConfigCommon
Configuration of the serving cell.

	uac-AccessCategory1-SelectionAssistanceInfo
Information used to determine whether Access Category 1 applies to the UE, as defined in TS 22.261 [25].

	uac-BarringForCommon
Common access control parameters for each access category. Common values are used for all PLMNs, unless overwritten by the PLMN specific configuration provided in uac-BarringPerPLMN-List. The parameters are specified by providing an index to the set of configurations (uac-BarringInfoSetList). UE behaviour upon absence of this field is specified in clause 5.3.14.2.

	ue-TimersAndConstants
Timer and constant values to be used by the UE.

	[bookmark: _Hlk535754596]useFullResumeID
Indicates which resume identifier and Resume request message should be used. UE uses fullI-RNTI and RRCResumeRequest1 if the field is present, or shortI-RNTI and RRCResumeRequest if the field is absent.



	Conditional Presence
	Explanation

	Absent
	The field is not used in this version of the specification, if received the UE shall ignore.

	Standalone
	The field is mandatory present in a cell that supports standalone operation, otherwise it is absent.



[bookmark: _Toc12718204]–	SystemInformation
The SystemInformation message is used to convey one or more System Information Blocks. All the SIBs included are transmitted with the same periodicity.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channels: BCCH
Direction: Network to UE
SystemInformation message
-- ASN1START
-- TAG-SYSTEMINFORMATION-START

SystemInformation ::=               SEQUENCE {
    criticalExtensions                  CHOICE {
        systemInformation                   SystemInformation-IEs,
        criticalExtensionsFuture-r16        CHOICE {
           posSystemInformation-r16            PosSystemInformation-r16-IEs,
           criticalExtensionsFuture            SEQUENCE {}
        }
    }
}

[bookmark: _Hlk776344]SystemInformation-IEs ::=           SEQUENCE {
    sib-TypeAndInfo                     SEQUENCE (SIZE (1..maxSIB)) OF CHOICE {
        sib2                                SIB2,
        sib3                                SIB3,
        sib4                                SIB4,
        sib5                                SIB5,
        sib6                                SIB6,
        sib7                                SIB7,
        sib8                                SIB8,
        sib9                                SIB9,
        ...
    },

    lateNonCriticalExtension            OCTET STRING                        OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}

PosSystemInformation-r16-IEs ::=   SEQUENCE {
    posSIB-TypeAndInfo-r16             SEQUENCE (SIZE (1..maxSIB)) OF CHOICE {
        posSib1-1-r16                       SIBpos-r16,
        posSib1-2-r16                       SIBpos-r16,
        posSib1-3-r16                       SIBpos-r16,
        posSib1-4-r16                       SIBpos-r16,
        posSib1-5-r16                       SIBpos-r16,
        posSib1-6-r16                       SIBpos-r16,
        posSib1-7-r16                       SIBpos-r16,
        posSib1-8-r16                       SIBpos-r16,
        posSib2-1-r16                       SIBpos-r16,
        posSib2-2-r16                       SIBpos-r16,
        posSib2-3-r16                       SIBpos-r16,
        posSib2-4-r16                       SIBpos-r16,
        posSib2-5-r16                       SIBpos-r16,
        posSib2-6-r16                       SIBpos-r16,
        posSib2-7-r16                       SIBpos-r16,
        posSib2-8-r16                       SIBpos-r16,
        posSib2-9-r16                       SIBpos-r16,
        posSib2-10-r16                      SIBpos-r16,
        posSib2-11-r16                      SIBpos-r16,
        posSib2-12-r16                      SIBpos-r16,
        posSib2-13-r16                      SIBpos-r16,
        posSib2-14-r16                      SIBpos-r16,
        posSib2-15-r16                      SIBpos-r16,
        posSib2-16-r16                      SIBpos-r16,
        posSib2-17-r16                      SIBpos-r16,
        posSib2-18-r16                      SIBpos-r16,
        posSib2-19-r16                      SIBpos-r16,
        posSib2-20-r16                      SIBpos-r16,
        posSib2-21-r16                      SIBpos-r16,
        posSib2-22-r16                      SIBpos-r16,
        posSib2-23-r16                      SIBpos-r16,
        posSib3-2-r16                       SIBpos-r16,
        posSib3-3-r16                       SIBpos-r16,
        posSib3-4-r16                       SIBpos-r16,
        ...
    },
    lateNonCriticalExtension        OCTET STRING                            OPTIONAL,
    nonCriticalExtension            SEQUENCE {}                             OPTIONAL
}

-- TAG-SYSTEMINFORMATION-STOP
-- ASN1STOP

[…]

[bookmark: _Toc12718213]6.3.1	System information blocks

[…]
[bookmark: _Toc12718221]–	SIBpos
SIBpos contains positioning assistance data as defined in TS 36.355 [xx].
SIBpos information element
-- ASN1START
-- TAG-SIBPOS-START

SIBpos-r16 ::=                       SEQUENCE {
    assistanceDataSIBelement-r16          OCTET STRING,
    lateNonCriticalExtension              OCTET STRING                        OPTIONAL,
    ...
}

-- TAG-SIBPOS-STOP
-- ASN1STOP

	SIBpos field descriptions

	assistanceDataSIBelement
Parameter AssistanceDataSIBelement defined in TS 36.355 [xx]. The first/leftmost bit of the first octet contains the most significant bit.



 […]

[bookmark: _Toc12718222]6.3.2	Radio resource control information elements
[bookmark: _Toc12718223]
[…]
[bookmark: _Toc12718401]–	Pos-SI-SchedulingInfo
The IE Pos-SI-SchedulingInfo contains information needed for acquisition of positioning SI messages.
Pos-SI-SchedulingInfo information element
-- ASN1START
-- TAG–POS-SI-SCHEDULINGINFO-START

Pos-SI-SchedulingInfo-r16 ::=               SEQUENCE {
    pos-schedulingInfoList-r16                  SEQUENCE (SIZE (1..maxSI-Message)) OF Pos-SchedulingInfo-r16,
    pos-si-RequestConfig-r16                    SI-RequestConfig                                                OPTIONAL,  -- Cond MSG-1
    pos-si-RequestConfigSUL-r16                 SI-RequestConfig                                                OPTIONAL,  -- Cond SUL-MSG-1
    pos-systemInformationAreaID-r16             BIT STRING (SIZE (24))                                          OPTIONAL,  -- Need R
    ...
}

[bookmark: _Hlk776404]Pos-SchedulingInfo-r16 ::=                  SEQUENCE {
    pos-si-BroadcastStatus-r16                  ENUMERATED {broadcasting, notBroadcasting},
    pos-si-Periodicity-r16                      ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512},
    pos-sib-MappingInfo-r16                     Pos-SIB-Mapping-r16
}

Pos-SIB-Mapping-r16 ::=                     SEQUENCE (SIZE (1..maxSIB)) OF Pos-SIB-TypeInfo-r16

[bookmark: _Hlk776656]Pos-SIB-TypeInfo-r16 ::=                    SEQUENCE {
    encrypted-r16                               ENUMERATED { true }                                                 OPTIONAL,      -- Need R
    gnss-id-r16                                 GNSS-ID-r16                                                         OPTIONAL,      -- Need R
    sbas-id-r16                                 SBAS-ID-r16                                                         OPTIONAL,      -- Need R
    pos-sib-type-r16                            ENUMERATED { posSibType1-1, posSibType1-2, posSibType1-3, posSibType1-4, posSibType1-5,
                                                     posSibType1-6, posSibType1-7, posSibType1-8, posSibType2-1, posSibType2-2,
                                                     posSibType2-3, posSibType2-4, posSibType2-5, posSibType2-6, posSibType2-7,
                                                     posSibType2-8, posSibType2-9, posSibType2-10, posSibType2-11, posSibType2-12,
                                                     posSibType2-13, posSibType2-14, posSibType2-15, posSibType2-16, posSibType2-17,
                                                     posSibType2-18, posSibType2-19, posSibType2-20, posSibType2-21, posSibType2-22,
                                                     posSibType2-23, posSibType3-2, posSibType3-3, posSibType3-4, ... },
    pos-areaScope-r16                           ENUMERATED {true}                                                   OPTIONAL       -- Need S
}

-- TAG-POS-SI-SCHEDULINGINFO-STOP
-- ASN1STOP

	Pos-SchedulingInfo field descriptions

	encrypted
The presence of this field indicates that the pos-sib-type is encrypted as specified in TS 36.355 [xx].

	gnss-ID
The presence of this field indicates that the positioning SIB type is for a specific GNSS.

	pos-areaScope
Indicates that a posSIB is area specific. If the field is absent, the posSIB is cell specific.

	pos-si-BroadcastStatus
Indicates if the positioning SI message is being broadcasted or not.

	pos-sib-type
The positioning SIB type is defined in TS 36.355 [xx].

	pos-si-Periodicity
Periodicity of the positioning SI-message in radio frames. Value rf8 corresponds to 8 radio frames, value rf16 corresponds to 16 radio frames, and so on.

	sbas-ID
The presence of this field indicates that the positioning SIB type is for a specific SBAS.



	Pos-SI-SchedulingInfo field descriptions

	pos-si-RequestConfig
Configuration of Msg1 resources that the UE uses for requesting positioning SI-messages for which pos-si-BroadcastStatus is set to notBroadcasting. If the field is absent the UE uses Msg3 to request positioning SI-messages for which pos-si-BroadcastStatus is set to notBroadcasting (if any). 

	pos-si-RequestConfigSUL
Configuration of Msg1 resources that the UE uses for requesting positioning SI-messages for which pos-si-BroadcastStatus is set to notBroadcasting. If the field is absent the UE uses Msg3 to request positioning SI-messages for which pos-si-BroadcastStatus is set to notBroadcasting (if any) on supplementary uplink.

	pos-systemInformationAreaID
Indicates the positioning system information area that the cell belongs to, if any. Any posSIB with pos-areaScope within the positioning SI is considered to belong to this pos‑systemInformationAreaID. The pos-systemInformationAreaID is unique within a PLMN.



	Conditional presence
	Explanation

	MSG-1
	The field is optionally present, Need R, if pos-si-BroadcastStatus is set to notBroadcasting for any positioning SI-message included in Pos‑SchedulingInfo. It is absent otherwise.

	SUL-MSG-1
	The field is optionally present, Need R, if this serving cell is configured with a supplementary uplink and if pos-si-BroadcastStatus is set to notBroadcasting for any positioning SI-message included in Pos-SchedulingInfo. It is absent otherwise.



 […]
[bookmark: _Toc12718489]6.3.4	Other information elements
[…]

[bookmark: _Toc12718492]–	GNSS-ID
The IE GNSS-ID is used to indicate a specific GNSS (see also TS 36.355 [xx]).
GNSS-ID information element
-- ASN1START
-- TAG-GNSS-ID-START

GNSS-ID-r15 ::= SEQUENCE {
     gnss-id-r15            ENUMERATED{ gps, sbas, qzss, galileo, glonass, bds, ... },
     ...
}

-- TAG-GNSS-ID-STOP
-- ASN1STOP

–	SBAS-ID
The IE SBAS-ID is used to indicate a specific SBAS (see also TS 36.355 [xx]).
SBAS-ID information element
-- ASN1START
-- TAG-SBAS-ID-START

SBAS-ID-r15 ::= SEQUENCE {
     sbas-id-r15            ENUMERATED{ waas, egnos, msas, gagan, ... },
     ...
}

-- TAG-SBAS-ID-STOP
-- ASN1STOP
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