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Discussion and decision
1 Introduction

In RAN2#105bis, RAN2 agreed:

Agreements

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

In RAN2#106, RAN2 agreed:

Agreements:

1 UE-based DL-only positioning is supported at least for the case of unicast assistance data.

2 Confirm that broadcast AD are supported for DL-only positioning.  FFS if this applies to the UE-based case

In RAN2#107, RAN2 agreed:

Agreements

Broadcast of AD for UE-based DL positioning is supported in the specification but not mandated for any particular deployment.

There is no requirement for a deployment to broadcast AD.

UE-based and UE-assisted DL positioning AD go in separate posSIBs.
The question is what additional assistance data is needed for UE based DL TDOA. In this contribution, we discuss this issue. 

2 Discussion
For UE assisted OTDOA:

Assistance data transferred from the E-SMLC to the UE [5]:

-
Physical cell IDs (PCIs), global cell IDs (GCIs),and TP IDs of candidate TPs for measurement;

-
Timing relative to the serving (reference) TP of candidate TPs;

-
PRS configuration of candidate TPs.

Based on assistance data, the UE calculates the RSTD and sends following results to the E-SMLC [5]:

	Downlink Measurement Results List for EUTRA
	Physical cell IDs

	
	Global cell IDs

	
	TP IDs

	
	Downlink timing measurements


To calculate the UE location, the E-SMLC also needs to get >>E-UTRAN Access Point Position from the eNB [6],

E-UTRAN Access Point Position IE is used to identify the geographical position of an E-UTRAN Access Point. It is expressed as ellipsoid point with altitude and uncertainty ellipsoid according to TS 23.032.

Based on [15], for UE based OTDOA, the UE also needs to know the RTD (the relative time difference between neighbour and reference cell, Fine SFN-SFN) and the quality of RTD. In addition, Round Trip Time (RTT), if cell is in active set.
To support UE based DL-TDOA, the DL PRS resources are configured as one or multiple resources (resource ID, beam) per TRP. Therefore the NG-RAN access point position should be in resource ID (beam) level. In addition, the performance and sensitivity of DL only TDOA based solution is expected to be sensitive to network synchronization error. Therefore in order to properly support UE based positioning UE need to know the level of network synchronization so that it can take it into account in UE positioning procedure. That is similar to UMTS, RTD and RTD quanlity are needed, but could be in TRP level since the UE can only see TRP or resource/resource set.  The network synchronization accuracy is typically network implementation issue. In order to simplify discussion on synchronization requirements, it can be proposed to define a table with multiple NW synchronization levels But this should be discussed/confirmed in RAN4. 
For RTT (if cell is in active set), based on [16], it is used as hybrid positioning methods,e.g. in case there are insufficient OTDOA measures. We are not convinced whether it is needed for NR UE based DL-TDOA.
In summary, to calculate the UE location, following information are necessary:

1 DL TDOA Assistance Data, DL-TDOA-NeighbourCellInfoList and DL-TDOA-ReferenceCellInfo (common for UE based and UE assisted DL TDOA);

2 NG-RAN Access Point Position for both serving and neighbor cells, in resource ID level (UE based DL TDOA);

3 The time difference between serving and neighbor and the level of synchronization accuracy supported by NW,, i.e. Fine SFN-SFN and Quality of RTD between TRPs (UE based DL TDOA).
Proposal 1. To support following specific information for UE based DL TDOA:
1 NG-RAN Access Point Position for both serving and neighbor cells, in resource ID level;

2 The time difference between serving and neighbor and the level of synchronization accuracy supported by NW, i.e. Fine SFN-SFN and Quality of RTD between TRPs.
3 Conclusion

The followings are proposed:
Proposal 1.
To support following specific information for UE based DL TDOA:
1 NG-RAN Access Point Position for both serving and neighbor cells, in resource ID level;
2 The time difference between serving and neighbor and the level of synchronization accuracy supported by NW, i.e. Fine SFN-SFN and Quality of RTD between TRPs.
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