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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the email discussion [108#88], open issues on broadcast assistance data are discussed. In this contribution, we would like to further discuss our considerations on broadcast assistance data.
Discussion
Content of on-demand posSIB request in connected
During the email discussion [108#88], most companies prefer on-demand broadcast positioning assistance data in connected to follow the same approach as the generic framework of on-demand SI in connected, i.e. on-demand SI request message sent by the UE in RRC_CONNETED is per SIB request.
During the email discussion [108#41], 32 pos SIB types are defined. However, GNSS includes GPS, SBAS, QZSS, Galileo, GLONASS and BDS, while SBAS includes WAAS, EGNOS, MSAS, and GAGAN. The network cannot identify the request posSIB with pos SIB types only. For example, posSibType2-5, i.e. GNSS-DataBitAssistance, is used by the location server to provide data bit assistance data for specific satellite signals for data wipe-off. If the network receives posSibType2-5 only, the network doesn’t know which GNSS the UE is interested in. If the UE is only interested in data bit assistance data for GPS, it will introduce additional useless signaling overhead if the network sends stored all data bit assistance data for GNSS, e.g. GPS, SBAS, QZSS and so on. Hence, beside pos SIB type, the UE may include GNSS id or SBAS id together in on-demand SI request for broadcast positioning assistance data.
Proposal 1: Beside pos SIB type, the UE may include GNSS id or SBAS id together in on-demand SI request for broadcast positioning assistance data.
[bookmark: _Toc20383032]Area ID for posSI
During the email discussion [108#88], most companies prefer to have a separate System Area ID for posSI. We share the same view. Validity areas of positioning assistance data are different from the current area scope for common SIBs. Furthermore, validity areas of different positioning assistance data are different too. For example, the validity area for GPS positioning assistance data is larger than the validity area for DL-TDOA. Hence, we need to introduce separate System Area ID for broadcast positioning assistance data. In addition, some assistance data share the same validity area. For example, three GPS related posSIBs have the same validity area. In order to reduce signaling overhead, the three GPS related posSIBs can be carried in a pos SI with a pos Area ID if they share the same broadcast periodicity. Thus, we propose to introduce separate pos Area ID per posSI as shown in running CR to 38.331 on positioning [2]. A posSIB may not belong to any pos validity area. Similar as cell specific SIB in NR SI, an additional indicator to indicate whether the posSIB is area specific or cell specific. If the indicator is absent, it means the posSIB is considered as cell specific validity, i.e. it is only valid in the cell. The validity area info for per posSI is directly transferred from LMF to NG-RAN Node via NRPPa message, together with other info (e.g. pos SIs). NG-RAN Node includes the received System Area ID for per posSI in pos SI scheduling info.
Proposal 2: NR-RAN Node broadcasts separate System Area ID for per posSI which is directly transferred from LMF to NG-RAN Node via NRPPa message.
Proposal 3: An indicator is introduced to indicate whether the posSIB is valid in the configured Area ID or is only valid in the cell.
posSIB scheduling
During the email discussion [108#88], whether to introduce a separate SIB for posSIB scheduling is discussed. Most companies prefer to put posSIB scheduling info in SIB1, same as LTE. We agree that large SIB1 size causes more UE power consumption, impacts the network capacity and coverage, and may introduce additional latency to acquire SIB1. However, the overhead for posSIB scheduling is not so big and has already been defined in SIB1 in LTE. We don’t think introducing posSIB scheduling info in SIB1 will bring serious issues. If a separate SIB for posSIB scheduling is introduced, the latency for positioning is increased as the UE needs to acquire the new SIB for posSIB scheduling. We slightly prefer to introduce posSIB scheduling info in SIB1.
Despite of the location for posSIB scheduling, in order to reduce the latency for positioning, the network should ensure UEs in RRC_CONNECTED without CSS have the latest posSIB scheduling info in advance.
Proposal 4: posSIB scheduling info is introduced in SIB1.
Proposal 5: The network should ensure UEs in RRC_CONNECTED without CSS have the latest posSIB scheduling info in advance.
Conclusion
In the contribution, we further discuss our considerations on broadcast assistance data, including content of on-demand posSIB request in connected, area ID, and posSIB scheduling. And we propose:
Proposal 1: Beside pos SIB type, the UE may include GNSS id or SBAS id together in on-demand SI request for broadcast positioning assistance data.
Proposal 2: NR-RAN Node broadcasts separate System Area ID for per posSI which is directly transferred from LMF to NG-RAN Node via NRPPa message.
Proposal 3: An indicator is introduced to indicate whether the posSIB is valid in the configured Area ID or is only valid in the cell.
Proposal 4: posSIB scheduling info is introduced in SIB1.
Proposal 5: The network should ensure UEs in RRC_CONNECTED without CSS have the latest posSIB scheduling info in advance.
The corresponding text proposal is provided in section 5.
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------------------Text proposal 1------------------------------
[bookmark: _Toc20425880][bookmark: _Toc29321276]6.2.2	Message definitions
	DedicatedSIBRequest
The DedicatedSIBRequest message is used to request SIB(s) required by the UE in RRC_CONNECTED as specified in section 5.2.2.3.3.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
DedicatedSIBRequest message
-- ASN1START
-- TAG-DEDICATEDSIBREQUEST-START

DedicatedSIBRequest-r16 ::=      SEQUENCE {
    criticalExtensions             CHOICE {
        dedicatedSIBRequest-r16         DedicatedSIBRequest-r16-IEs,
        criticalExtensionsFuture             SEQUENCE {}
    }
}

DedicatedSIBRequest-r16-IEs ::=    SEQUENCE {
    onDemandSIB-RequestList-r16                SEQUENCE   {

-- FFS the size of requestedSIB-List-r16 depends by how many SIBs will be specified in Release 16.
        requestedSIB-List-r16                 SEQUENCE (SIZE(1..maxNrofFFS)) OF SIB-ReqInfo-r16, 				 OPTIONAL,
		requestedposSIB-List-r16				SEQUENCE (SIZE(1..maxSIB)) OF PosSIB-ReqInfo-16,				 OPTIONAL,
        lateNonCriticalExtension              OCTET STRING                                                               OPTIONAL,
        nonCriticalExtension                  SEQUENCE {}                                                                OPTIONAL
    }
}

SIB-ReqInfo-r16 ::=                            ENUMERATED {sib9, spare7, spare6, spare5, spare4, spare3, spare2, spare1}

PosSIB-ReqInfo-16 ::=							SEQUENCE {
	gnss-id-r16			GNSS-ID-r16						OPTIONAL,
	sbas-id-r16			SBAS-ID-r16						OPTIONAL,
    posSibType-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, 
									 posSibType3-1, ffs,	... },
}


-- TAG-DEDICATEDSIBREQUEST-STOP
-- ASN1STOP

	DedicatedSIBRequest field descriptions

	requestedSIB-List
Contains a list of allowed requested SIBs in RRC_CONNECTED.

	requestedposSIB-List
Contains a list of requested posSIBs in RRC_CONNECTED.


------------------End of Text proposal 1------------------------------

------------------Text proposal 2------------------------------
[bookmark: _Toc20425910][bookmark: _Toc29321306]–	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 R

    lateNonCriticalExtension            OCTET STRING                                                    OPTIONAL,
[bookmark: _Hlk32570559]    nonCriticalExtension                SEQUENCE{}SIB1-v16xy                                                      OPTIONAL
}

SIB1-v16xy :: =	SEQUENCE {
	posSI-SchedulingInfoList-r16		PosSI-SchedulingInfoList-r16									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. The cell operating as PCell always provides this field.

	[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.




------------------End of Text proposal 2------------------------------

------------------Text proposal 3------------------------------
PosSI-SchedulingInfoList
-- ASN1START
-- TAG-POSSI-SCHEDULINGINFOLIST-START


PosSI-SchedulingInfoList-r16 ::= SEQUENCE (SIZE (1..maxSI-Message)) OF PosSI-SchedulingInfo-r16

PosSI-SchedulingInfo-r16 ::=	SEQUENCE {
	offsetToSI-Used-r16			ENUMERATED {true}		OPTIONAL,	-- Need R
	posSI-Periodicity-r16		ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512},
	posSIB-MappingInfo-r16		PosSIB-MappingInfo-r16,
	systemInformationAreaID-r16 BIT STRING (SIZE (24))                               OPTIONAL,   -- Need R // Editorial Note: This is FFS
	...
}

PosSIB-MappingInfo-r16 ::= SEQUENCE (SIZE (1..maxSIB)) OF PosSIB-Type-r16

PosSIB-Type-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
    posSibType-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, 
									 posSibType3-1, ffs,	... },
	areaScope-r16      ENUMERATED {true}                                                OPTIONAL -- Need S
}


GNSS-ID-r16 ::= SEQUENCE {
	gnss-id-r16				ENUMERATED{gps, sbas, qzss, galileo, glonass, bds, ...},
	...
}

SBAS-ID-r16 ::= SEQUENCE {
	sbas-id-r16				ENUMERATED { waas, egnos, msas, gagan, ...},
	...
}

-- TAG-POSSI-SCHEDULINGINFOLIST-STOP
-- ASN1STOP

	PosSI-SchedulingInfoList field descriptions

	areaScope
Indicate that the posSIB is area specific. If it is absent, it means the posSIB is only valid in the broadcast cell.

	encrypted
The presence of this field indicates that the pos-sib-type is encrypted as specified in TS 37.355 [XX].

	gnss-id
The presence of this field indicates that the positioning SIB type is for a specific GNSS. Indicates a specific GNSS (see also TS 37.355 [XX])

	pos-sib-MappingInfo 
List of the posSIBs mapped to this SystemInformation message.

	posSibType
The positioning SIB type is defined in TS 37.355 [XX].

	posSi-Periodicity
Periodicity of the SI-message in radio frames, such that rf8 denotes 8 radio frames, rf16 denotes 16 radio frames, and so on.

	offsetToSI-Used
This field, if present indicates that the SI messages in PosSchedulingInfoList are scheduled with an offset of 8 radio frames compared to SI messages in SchedulingInfoList. offsetToSI-Used may be present only if the shortest configured SI message periodicity for SI messages in SchedulingInfoList is 80ms.

	sbas-ID
The presence of this field indicates that the positioning SIB type is for a specific SBAS. Indicates a specific SBAS (see also TS 37.355 [XX]).


------------------End of Text proposal 3------------------------------
