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1	Introduction
[bookmark: _Ref178064866]RAN2 WG discussed broadcast assistance data for UE based positioning and reached one of the following agreements:
1. There is no requirement for a deployment to broadcast AD

In this contribution, we discuss the assistance data delivery. Further, we seek to align with the ongoing work with the on demand in connected mode.
2	Discussion
2.1	UE based Positioning
Apart from GNSS, RAT dependent DL only UE based positioning method has been agreed recently. It is expected that the new positioning use cases will be based upon Network providing the necessary assistance data and UE then performing the needed positioning determination calculation on its end. For this to work efficiently, UE needs to request assistance data at its will (as the demand arises from its application layer). The on-demand frame work of NR could fit well for this sort of data delivery.

SA2 has specified MO-LR technique whereby a UE may request the AD. However, this method has not been widely adopted. SA2 is further going to simplify the procedure which may come only in Rel-17. In such scenario, it may be attractive to have the data delivered from gNB. This can be similar to local-LMF.


1. [bookmark: _Toc24041973]In absence of MO-LR based method, gNB based delivery is attractive especially for UE based positioning methods.


Positioning application may start when UE is in idle/inactive state, thus UE can transit to connected mode and make on demand connected mode request. This is particularly useful to acquire assistance data that NW decides to provide by means of unicast.

It has been agreed there is no requirement for a deployment to broadcast AD. A dedicated delivery is also a possibility.  System Information messages, which are in the scope of broadcast, have a broadcast status {broadcasting, notBroadcasting} in the SI scheduling information in SIB1. Each System Information message is also configured with a valid SI scheduling instance (i.e. the SI-Windows) through the SI scheduling information in SIB1. This is valid both for System Information messages that have broadcast status broadcasting or notBroadcasting. A UE thus knows where to acquire a specific scheduled System Information message, independent if it is being broadcasted or if it is indicated as on-demand. When the current broadcast status is changed the NW can thus just toggle the setting between broadcast and notBroadcasting since the SI-scheduling instance (SI-Windows) are already known by the UE.
However, the static data and slow varying data which could be suitable for unicast. UE has possibility to obtain it by means of unicast and store it for future use. System information (SIBs) that are provided through unicast should not be scheduled with SI-scheduling instance (SI-Windows) since the UE cannot acquire it through broadcast. Thus, this system information should be indicated as being provided through unicast and thus not impact the scheduling of broadcast SI messages, i.e. not have any SI-Windows. SI messages that are indicated as “unicast” are to be excluded from the SI-window calculations (in 38.331, 5.2.2.3.2).
From the SI scheduling, UE should thus be able to identify which posSIBs are supported and which can be obtained by dedicated delivery only.

· pos-SI-DeliveryStatus                  ENUMERATED {broadcasting, notBroadcasting, unicast}



1. [bookmark: _Toc24041968]Allow flexibility such that UE has option to request the assistance data delivery mechanism either via transiting from idle/inactive to connected mode or to request the data when already in connected mode using on demand connected mode procedure.

1. [bookmark: _Toc24041969]For posSIB delivery of positioning system information, introduce posSI-Delivery status with enum {broadcasting, notBroadcasting, unicast} .

The request granularity when requesting from idle/inactive mode can be per SI message whereas for connected mode it can be per SIB. The UL CCCH1 msg has a size restriction of max 64 bits whereas in connected mode the UL DCCH does not have such size constraint. Additional parameters such as segment number and GNSS id can be included in the request to pin point which piece of AD the UE is interested in.
1. [bookmark: _Toc24041970]For idle/inactive mode the request granularity is per SI message whereas for connected mode it is per SIB.
In the case of pseudo segmentation, each segment is decodable, thus if UE happens to know the segment number already, it may request so. When the segmented assistance data is received from LMF to gNB in NRPPa, includes the segment number, gNB would be aware of the segment number of each OS. 
1. [bookmark: _Toc24041971]Segment number is added in NRPPa meta data.
1. [bookmark: _Toc24041972]In connected mode, UE includes optionally the GNSS ID and segment number.
[bookmark: _Ref189046994]3	Text Proposal

[bookmark: _Hlk16076272]The UL-CCCH1-Message class is the set of 64-bits RRC messages that may be sent from the UE to the Network on the uplink CCCH1 logical channel.
-- ASN1START
-- TAG-UL-CCCH1-MESSAGE-START


UL-CCCH1-Message ::=            SEQUENCE {
    message                         UL-CCCH1-MessageType
}

UL-CCCH1-MessageType ::=        CHOICE {
    c1                              CHOICE {
        rrcResumeRequest1           RRCResumeRequest1,
        posSystemInfoRequest		RRCSystemInfoRequestPosspare3 NULL,
        spare2 NULL,
        spare1 NULL

    },
    messageClassExtension SEQUENCE {}
}

-- TAG-UL-CCCH1-MESSAGE-STOP
-- ASN1STOP

RRCSystemInfoRequestPos-IEs ::=       SEQUENCE {
    posSI-Request		                BIT STRING (SIZE (20))                               
}




-- ASN1START
-- TAG-OTHER-SI-INFO-START

SIBXX-Pos-r16 ::=               SEQUENCE {
    posSchedulingInfoList-r16   SEQUENCE (SIZE (1..maxSI-Message)) OF PosSchedulingInfo-r16,
}

PosSchedulingInfo-r16 ::=	SEQUENCE {
	posSI-Deliverytatus         ENUMERATED {broadcasting, notBroadcasting, unicast},
	posSI-Periodicity-r16		ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512},
	posSIB-MappingInfo-r16		PosSIB-MappingInfo-r16
}

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

PosSIB-Type-r16 ::= SEQUENCE {
	encrypted-r16		ENUMERATED { true }				OPTIONAL,		-- Need OP
	gnss-id-r16			GNSS-ID-r16						OPTIONAL,		-- Need OP
	sbas-id-r16			SBAS-ID-r16						OPTIONAL,		-- Need OP
	posSibType-r16		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,
										...},
	...
}

-- TAG-OTHER-SI-INFO-STOP
-- ASN1STOP

	· posSI-DeliveryStatus
Indicates whether certain posSI is being broadcast or not. posSI marked with unicast are obtained by means of dedicated delivery and do not have a valid posSI-scheduling instance




The below changes are based upon existing On demand Connected Mode Running CR.

6.2.2	Message definitions
–	DedicatedSIB-Request
The DedicatedSIB-Request 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 or SRB3
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
DedicatedSIB-Request message
-- ASN1START
-- TAG-DEDICATEDSIB-REQUEST-START

DedicatedSIB-Request-r16 ::=      SEQUENCE {
    criticalExtensions             CHOICE {
        dedicatedSIB-Request-r16         DedicatedSIB-Request-r16-IEs,
		dedicatedPosSIB-Request-r16      DedicatedPosSIB-Request-r16-IEs		
        criticalExtensionsFuture             SEQUENCE {}
    }
}

DedicatedSIB-Request-r16-IEs ::=    SEQUENCE {
    onDemandSIB-Request-List                SEQUENCE   {
        requested-SIB-List                       BIT STRING (SIZE (maxSIB))        
        nonCriticalExtension                     SEQUENCE {}                       OPTIONAL
}

DedicatedPosSIB-Request-r16-IEs ::=    SEQUENCE {
    onDemandSIB-Request-List                SEQUENCE   {
        requested-PosSIB-List                   BIT STRING (SIZE (maxSIB))        
		requested-GNSS-id-r16                   ENUMERATED {gps, sbas, qzss, galileo, glonass, bds, ...}    OPTIONAL,
        requested-SBAS-id-r16                   ENUMERATED { waas, egnos, msas, gagan, ...}                 OPTIONAL,
		requested-SegmentNumber-r16				INTEGER (0..63)												OPTIONAL
        ...     

        nonCriticalExtension                     SEQUENCE {}                       OPTIONAL
}


-- TAG-DEDICATEDSIB-REQUEST-STOP
-- ASN1STOP

	DedicatedSIB-Request-r16-IEs field descriptions

	requested-SIB-List
Contains a list of requested SIBs. First/leftmost bit corrensponds to SIB1, second bit corresponds to SIB2, and so on.



[…]
[bookmark: _Toc20425893]–	RRCReconfiguration
The RRCReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, radio resource configuration (including RBs, MAC main configuration and physical channel configuration) and AS security configuration.
Signalling radio bearer: SRB1 or SRB3
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE
RRCReconfiguration message
-- ASN1START
-- TAG-RRCRECONFIGURATION-START

RRCReconfiguration ::=              SEQUENCE {
    rrc-TransactionIdentifier           RRC-TransactionIdentifier,
    criticalExtensions                  CHOICE {
        rrcReconfiguration                  RRCReconfiguration-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

RRCReconfiguration-IEs ::=          SEQUENCE {
    radioBearerConfig                       RadioBearerConfig                                                      OPTIONAL, -- Need M
    secondaryCellGroup                      OCTET STRING (CONTAINING CellGroupConfig)                              OPTIONAL, -- Need M
    measConfig                              MeasConfig                                                             OPTIONAL, -- Need M
    lateNonCriticalExtension                OCTET STRING                                                           OPTIONAL,
    nonCriticalExtension                    RRCReconfiguration-v1530-IEs                                           OPTIONAL
}

RRCReconfiguration-v1530-IEs ::=            SEQUENCE {
    masterCellGroup                         OCTET STRING (CONTAINING CellGroupConfig)                              OPTIONAL, -- Need M
    fullConfig                              ENUMERATED {true}                                                      OPTIONAL, -- Cond FullConfig
    dedicatedNAS-MessageList                SEQUENCE (SIZE(1..maxDRB)) OF DedicatedNAS-Message                     OPTIONAL, -- Cond nonHO
    masterKeyUpdate                         MasterKeyUpdate                                                        OPTIONAL, -- Cond MasterKeyChange
    dedicatedSIB1-Delivery                  OCTET STRING (CONTAINING SIB1)                                         OPTIONAL, -- Need N
    dedicatedSystemInformationDelivery      OCTET STRING (CONTAINING SystemInformation)                            OPTIONAL, -- Need N
    otherConfig                             OtherConfig                                                            OPTIONAL, -- Need M
    nonCriticalExtension                    RRCReconfiguration-v1540-IEs                                           OPTIONAL
}

RRCReconfiguration-v1540-IEs ::=        SEQUENCE {
    otherConfig-v1540                       OtherConfig-v1540                      OPTIONAL, -- Need M
    nonCriticalExtension                    RRCReconfiguration-v1560-IEs           OPTIONAL
}

RRCReconfiguration-v1560-IEs ::=            SEQUENCE {
    mrdc-SecondaryCellGroupConfig               SetupRelease { MRDC-SecondaryCellGroupConfig }                    OPTIONAL,   -- Need M
    radioBearerConfig2                          OCTET STRING (CONTAINING RadioBearerConfig)                       OPTIONAL,   -- Need M
    sk-Counter                                  SK-Counter                                                        OPTIONAL,   -- Need N
    nonCriticalExtension                        RRCReconfiguration-v16-IEs           OPTIONAL
}

RRCReconfiguration-v16-IEs ::=            SEQUENCE {
    dedicatedSIBDelivery-r16                  OCTET STRING (CONTAINING SystemInformation)                            OPTIONAL, -- Need N
    dedicatedSIBDelivery-r16                  OCTET STRING (CONTAINING PosSystemInformation-r16-IEs)                 OPTIONAL, -- Need N 
	nonCriticalExtension                      SEQUENCE {}                                                            OPTIONAL
}


MRDC-SecondaryCellGroupConfig ::=       SEQUENCE {
    mrdc-ReleaseAndAdd                  ENUMERATED {true}                                                         OPTIONAL,   -- Need N
    mrdc-SecondaryCellGroup             CHOICE {
        nr-SCG                              OCTET STRING  (CONTAINING RRCReconfiguration), 
        eutra-SCG                           OCTET STRING
    }
}

MasterKeyUpdate ::=                 SEQUENCE {
    keySetChangeIndicator           BOOLEAN,
    nextHopChainingCount            NextHopChainingCount,
    nas-Container                   OCTET STRING                                                     OPTIONAL,    -- Cond securityNASC
    ...
}

-- TAG-RRCRECONFIGURATION-STOP
-- ASN1STOP


Conclusion
In the previous sections we made the following observations: 
Observation 1	In absence of MO-LR based method, gNB based delivery is attractive especially for UE based positioning methods.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Allow flexibility such that UE has option to request the assistance data delivery mechanism either via transiting from idle/inactive to connected mode or to request the data when already in connected mode using on demand connected mode procedure.
Proposal 2	For posSIB delivery of positioning system information, introduce posSI-Delivery status with enum {broadcasting, notBroadcasting, unicast} .
Proposal 3	For idle/inactive mode the request granularity is per SI message whereas for connected mode it is per SIB.
Proposal 4	Segment number is added in NRPPa meta data.
Proposal 5	In connected mode, UE includes optionally the GNSS ID and segment number.
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