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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 this contribution, we discuss the impact on NR. 

2 Discussion
In Rel-15 LTE WI Positioning Accuracy Enhancements for LTE, broadcast of positioning assistance data is supported. Broadcasting assistance data can reduce network overload if many UEs in the same cell, and can also reduce the UE power consumption and also can reduce the latency by reducing additional signalling procedure to obtain assistance data.  
In LTE, broadcast based positioning assistance information is applicable for A-GNSS, RTK and  UE-assisted OTDOA assistance information.
In Rel-15, NR has supported dedicated signalling of A-GNSS and RTK positioning assistance data, but no broadcast. In Rel-16, NR will support NR signalling based OTDOA. Naturally, broadcast of positioning assistance data shall support same mechanisms as LTE. 

Proposal 1. Broadcast of assistance data is supported for A-GNSS, RTK and UE assisted OTDOA assistance information.

Based on [2] [3], in LTE, the basic procedure for broadcast of assistance data are:
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1. LPPa Assistance Information Control
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3a. LCS-AP Ciphering Key 
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TAU procedure by indicating the request


Figure 1: Procedures to support broadcast of assistance data in LTE.

In general the procedure defined for LTE, could also be applicable for NR, that is:
1 RAN2 to define system information in RRC (TS38.331), and also refer to the mapping table in LPP (36.355) with little change since NR OTDOA should be defined;
2 RAN3 to define the NRPPa message to exchange the assistance information between gNB and NRPPa (TS38.455);

3 CT1 needs to define 5G NAS message to get the ciphering key based on attach/TAU procedure;
4 SA3 needs to verify whether the security mechanism for LTE is applicable for NR;

5 SA4 needs to define message to exchange the assistance information between AMF and LMF;

6 SA2 needs to check whether the whole procedure for LTE is reused for NR or not;

Since it is related to multiple groups, it would be good to check them whether LTE mechanisms for broadcast of assistance data are applicable for NR or not. If not, what mechanism should be. 

Proposal 2. Send LS to RAN3, CT1, SA1, SA3 and SA4 to confirm whether the mechianism specified for broadcast of assistance information in LTE is applicable for NR, and make corresponding changes if needed.
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 3. 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 OTDOA. One way could be 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 OTDOA. Considering LTE OTDOA can be supported for NR SA. It would be good to use a new type for it.

Proposal 4. The mapping table 7.2-1 defined in TS36.355 is reused for LTE OTDOA. New posSibType 3-2 is introduced for NR OTDOA. 
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 5. 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 6. On demand SI is applicable for positioning SIB. 
3 Conclusion

The followings are proposed:
Proposal 7. Broadcast of assistance data is supported for A-GNSS, RTK and UE assisted OTDOA assistance information.

Proposal 8. Send LS to RAN3, CT1, SA1, SA3 and SA4 to confirm whether the mechianism specified for broadcast of assistance information in LTE is applicable for NR, and make corresponding changes if needed.

Proposal 9. The mapping table 7.2-1 defined in TS36.355 is reused for A-GNSS and RTK. FFS on PPP-RTK .
Proposal 10. The mapping table 7.2-1 defined in TS36.355 is reused for LTE OTDOA. New posSibType 3-2 is introduced for NR OTDOA. 

Proposal 11. 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 12. On demand SI is applicable for positioning SIB. 

4 
 References 
[1]      RP-190752 NR Positioning Support
[2]      3GPP TS 36.305: "Stage 2 functional specification of User Equipment (UE) positioning in E-UTRAN".
[3]
3GPP TS 23.271: "Functional stage 2 description of Location Services (LCS)".

[4]
3GPP TS 36.355: "Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning Protocol (LPP)".
_1615122371.vsd
UE


eNB


MME


E-SMLC


5. LPPa Assistance Information Control


1. LPPa Assistance Information Control


2. RRC System Information 


4. LPPa Assistance Information Feedback


3. LCS-AP Ciphering Key Data


3a. LCS-AP Ciphering Key 
Data Result


6. RRC System Information 


7. LPPa Assistance Information Control



