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1 Introduction

WI NR Positioning Support has been agreed in [1]. One of objective is to define signaling for broadcast assistance data as below:

RAN2 + RAN3 centric objectives

· Define signaling for broadcast assistance data delivery [RAN2/RAN3/SA2/SA3]
In last meeting, RAN2 discussed the broadcast of assistance data and agreed: 

Agreements

1. Broadcast of assistance data is supported for at least A-GNSS, RTK and OTDOA assistance information.

In this contribution, we further discuss the impact on NR. 

2 Discussion
RAN2 has agreed that same as LTE, broadcast of assistance data is supported for at least A-GNSS, RTK and OTDOA assistance information.
From RAN2 perspective, we can use LTE mechanism as baseline, and take into account the difference in NR, that is to use the mapping table defined in TS36.355 as starting point:
Table 7.2-1: Mapping of posSibType to assistanceDataElement

	
	posSibType [12]
	assistanceDataElement

	GNSS Common Assistance Data (clause 6.5.2.2)
	posSibType1-1
	GNSS-ReferenceTime

	
	posSibType1-2
	GNSS-ReferenceLocation

	
	posSibType1-3
	GNSS-IonosphericModel

	
	posSibType1-4
	GNSS-EarthOrientationParameters

	
	posSibType1-5
	GNSS-RTK-ReferenceStationInfo

	
	posSibType1-6
	GNSS-RTK-CommonObservationInfo

	
	posSibType1-7
	GNSS-RTK-AuxiliaryStationData

	GNSS Generic Assistance Data (clause 6.5.2.2)
	posSibType2-1
	GNSS-TimeModelList

	
	posSibType2-2
	GNSS-DifferentialCorrections

	
	posSibType2-3
	GNSS-NavigationModel

	
	posSibType2-4
	GNSS-RealTimeIntegrity

	
	posSibType2-5
	GNSS-DataBitAssistance

	
	posSibType2-6
	GNSS-AcquisitionAssistance

	
	posSibType2-7
	GNSS-Almanac

	
	posSibType2-8
	GNSS-UTC-Model

	
	posSibType2-9
	GNSS-AuxiliaryInformation

	
	posSibType2-10
	BDS-DifferentialCorrections

	
	posSibType2-11
	BDS-GridModelParameter

	
	posSibType2-12
	GNSS-RTK-Observations

	
	posSibType2-13
	GLO-RTK-BiasInformation

	
	posSibType2-14
	GNSS-RTK-MAC-CorrectionDifferences

	
	posSibType2-15
	GNSS-RTK-Residuals

	
	posSibType2-16
	GNSS-RTK-FKP-Gradients

	
	posSibType2-17
	GNSS-SSR-OrbitCorrections

	
	posSibType2-18
	GNSS-SSR-ClockCorrections

	
	posSibType2-19
	GNSS-SSR-CodeBias

	OTDOA Assistance Data (clause 7.4.2)
	posSibType3-1
	OTDOA-UE-Assisted


For A-GNSS and RTK, the mapping defined in TS36.355 can be reused since there is no difference between LTE and NR. However we may need to introduce assistance information for PPP-RTK, that can be discussed later. 

Proposal 1. The mapping table 7.2-1 defined in TS36.355 is reused for A-GNSS and RTK. FFS on PPP-RTK .
For OTDOA, so far the assistance data in the table is for LTE signaling based OTDOA, we need to introduce posSib for NR signaling based DL TDOA. One way could be to replace posSibType3-1 with NR signaling based OTDOA assistance data if it is broadcasting in NR. Another way is to introduce a new posSibType, e.g. posSibType3-2 for NR signaling based DL TDOA. Considering LTE OTDOA can be supported for NR SA. It would be good to use a new type for it.

Proposal 2. The mapping table 7.2-1 defined in TS36.355 is reused for LTE OTDOA. New posSibType 3-2 is introduced for NR DL TDOA. 
To support broadcast of assistance data in RRC, LTE similar way can be adopted in NR, i.e. :
· Separate scheduling information for positioning SIBs and normal SIBs;

· Assistance data is OCTET STRING and refer to TS36.355;
Proposal 3. LTE system information design for positioning SIB can be reused for NR, i.e. . 

· Separate scheduling information for positioning SIBs and normal SIBs;

· Assistance data is OCTET STRING and refer to TS36.355;

The difference between LTE and NR is, NR introduced on demand SI which can be applicable for broadcast of assistance data.

Proposal 4. On demand SI is applicable for positioning SIB. 
In NR, there are two approaches for on demand SI: Msg1 based or Msg3 based on-demand SI. 

MSG1 based on demand SI:

If SIB1 include PRACH resources for the SI message, the UE will perform Msg1-based UE SI Request (i.e. trigger the MAC to initiate RA procedure with the PRACH resources for the SI message). 

MSG3 based on demand SI:

If PRACH resources are not reserved for SI request, the UE will perform Msg3-based UE SI Request (i.e. initiate transmission of the RRCSystemInfoRequest message). For contention resolution, the acknowledgement for the Msg3-based UE SI Request is just the normal MAC-ContentionResolutionID MAC CE.

However on demand SI is not applicable for connected UE since for connected mode, the UE is only required to acquire SIB1.
To support on demand SI for connected mode UE, we do not see the need to support MSG1 based on demand SI since the UE is in connected mode, and has means to send RRC message to the network, e.g. SR first if there is no scheduling from the network. 

Proposal 5. Only MSG3 based on demand SI is applicable for RRC_CONNECTED UE to acquire positioning SIB. 
So far, on demand SI request (RRCSystemInfoRequest) can only be sent via CCCH. For RRC_CONNECTED, if the UE still sends it via CCCH, the UE has to apply default CCCH configuration first, which introduces additional complexity. Therefore the simple is, the UE just  send it via DCCH. And then we do not need MAC CE for contention resolution. 

Proposal 6. For RRC_CONNECTED UE, RRC message based on demand SI is sent via DCCH, and contention resolution is not needed.            
Currently, only 44 bits are reserved for SI request in RRCSystemInfoRequest message, 32 bits requested-SI-List and additional 12 bits spare. 
RRCSystemInfoRequest ::=            SEQUENCE {

    criticalExtensions                  CHOICE {

        rrcSystemInfoRequest-r15            RRCSystemInfoRequest-r15-IEs,

        criticalExtensionsFuture            SEQUENCE {}

    }

}

RRCSystemInfoRequest-r15-IEs ::=    SEQUENCE {

    requested-SI-List                   BIT STRING (SIZE (maxSI-Message)),  --32bits

    spare                               BIT STRING (SIZE (12))

}

LTE already has 27 SIBs for positioning SI, for NR we expect more SIBs for positioning SI. it is obvious that the size is not enough if we mix normal SIBs together with positioning SIBs in SI request. 

Option 1: One way could be to introduce new message dedicated for positioning SI request, i.e. RRCPosSystemInfoRequest;

UL-DCCH-MessageType ::=         CHOICE {

    c1                              CHOICE {

        measurementReport               MeasurementReport,

        rrcReconfigurationComplete      RRCReconfigurationComplete,

        rrcSetupComplete                RRCSetupComplete,

        rrcReestablishmentComplete      RRCReestablishmentComplete,

        rrcResumeComplete               RRCResumeComplete,

        securityModeComplete            SecurityModeComplete,

        securityModeFailure             SecurityModeFailure,

        ulInformationTransfer           ULInformationTransfer,

        locationMeasurementIndication   LocationMeasurementIndication,

        ueCapabilityInformation         UECapabilityInformation,

        counterCheckResponse            CounterCheckResponse,

        ueAssistanceInformation         UEAssistanceInformation,

        failureInformation              FailureInformation,

        rrcPosSystemInfoRequest-r16 RRCPosSystemInfoRequest-r16,

        spare2 NULL, spare1 NULL
    },

    messageClassExtension           SEQUENCE {}

}

RRCPosSystemInfoRequest-r16::=            SEQUENCE {

    criticalExtensions                  CHOICE {

        rrcPosSystemInfoRequest-r16            RRCPosSystemInfoRequest-r16-IEs,

        criticalExtensionsFuture            SEQUENCE {}

    }

RRCPosSystemInfoRequest-r16-IEs ::=    SEQUENCE {

    requested-SI-List                   BIT STRING (SIZE (maxSI-Message)),  --32bits

    spare                               BIT STRING (SIZE (12))

}

Option 2a: Another way is to extend current RRCSystemInfoRequest via criticalExtensionsFurture as below:

UL-DCCH-MessageType ::=         CHOICE {

    c1                              CHOICE {

        measurementReport               MeasurementReport,

        rrcReconfigurationComplete      RRCReconfigurationComplete,

        rrcSetupComplete                RRCSetupComplete,

        rrcReestablishmentComplete      RRCReestablishmentComplete,

        rrcResumeComplete               RRCResumeComplete,

        securityModeComplete            SecurityModeComplete,

        securityModeFailure             SecurityModeFailure,

        ulInformationTransfer           ULInformationTransfer,

        locationMeasurementIndication   LocationMeasurementIndication,

        ueCapabilityInformation         UECapabilityInformation,

        counterCheckResponse            CounterCheckResponse,

        ueAssistanceInformation         UEAssistanceInformation,

        failureInformation              FailureInformation,

        rrcSystemInfoRequest RRCSystemInfoRequest,

        spare2 NULL, spare1 NULL
    },

    messageClassExtension           SEQUENCE {}

}

RRCSystemInfoRequest ::=            SEQUENCE {

    criticalExtensions                  CHOICE {

        rrcSystemInfoRequest-r15            RRCSystemInfoRequest-r15-IEs,

        rrcPosSystemInfoRequest-r16         RRCPosSystemInfoRequest-r16-IEs 
    }

}

RRCPosSystemInfoRequest-r16-IEs ::=    SEQUENCE {

    requested-SI-List                   BIT STRING (SIZE (maxSI-Message)),  --32bits

    spare                               BIT STRING (SIZE (12))

}

Option 2b: use existing requested-SI-List and spares, and clarify these bits refer to SI scheduling for PoS SI instead of scheduling info for normal SI.

The benefits of option 2b is, if it is applicable for RRC_INACTIVE or RRC_IDLE, the UE can send one message to request all SIBs. However as mentioned above, option 2b will mix normal SI and PoS SI which is not clear and the room may not be enough if we consider new SIBs introduced in this release or future release. That’s also the reason why we have separate scheduling info in LTE. 

Both options can work. The only difference is, for option 1, we have to extend UL-CCCH if rrcPosSystemInfoRequest-r16 is also applicable for INACTIVE UE. 
Therefore we slightly prefer option 2a. 

Proposal 7. Introduce rrcPosSystemInfoRequest-r16 via criticalExtensionsFuture for positioning SI request as above.            
After the UE successfully sends the RRCPosSystemInfoRequest-r16 message, the UE will read SIB1 for the SI schedule of the positioning SIB in the case the active BWP is configured with SI search space and then acquire the positioning SIB from SI broadcast. Otherwise, the network will provide the positioning SIBs via dedicated signalling.

Proposal 8. Existing way can be reused for the UE to obtain Pos SIBs after sending the . RRCPosSystemInfoRequest-r16 message.            
From network side, current procedure is the location server provides the assistance data to RAN directly, i.e. there is no RAN request SI delivery. To support on-demand SI:
Option 1: existing way, i.e. the location server delivery assistance data to RAN without the request from RAN;

Option 2: the location server only delivery assistance data to RAN until receiving the request from the RAN, i.e. when RAN receives the request from the UE. 

We do not see the problem for existing way, i.e. option 1. To adopt option 2, network procedure has to be changed, and may introduce additional delay, signaling before the RAN can broadcast the assistance data to the UE. Therefore option 1 is better. 
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Figure 1: Procedures to support broadcast of assistance data in LTE.

Proposal 9. Location server provides assistance data without the request from the RAN, i.e. same as LTE. .            
3 Conclusion

The followings are proposed:
Proposal 10. The mapping table 7.2-1 defined in TS36.355 is reused for A-GNSS and RTK. FFS on PPP-RTK .
Proposal 11. The mapping table 7.2-1 defined in TS36.355 is reused for LTE OTDOA. New posSibType 3-2 is introduced for NR DL TDOA. 

Proposal 12. LTE system information design for positioning SIB can be reused for NR, i.e. . 

· Separate scheduling information for positioning SIBs and normal SIBs;

· Assistance data is OCTET STRING and refer to TS36.355;

Proposal 13. On demand SI is applicable for positioning SIB. 
Proposal 14. Only MSG3 based on demand SI is applicable for RRC_CONNECTED UE to acquire positioning SIB. 
Proposal 15. For RRC_CONNECTED UE, RRC message based on demand SI is sent via DCCH, and contention resolution is not needed.            
Proposal 16. Introduce rrcPosSystemInfoRequest-r16 via criticalExtensionsFuture for positioning SI request. 
Proposal 17. Existing way can be reused for the UE to obtain Pos SIBs after sending the . RRCPosSystemInfoRequest-r16 message.           
Proposal 18. Location server provides assistance data without the request from the RAN, i.e. same as LTE. .            
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