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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 further 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

The question is whether broadcast AD are supported for UE based DL only positioning. 

In this contribution, we discuss this issue. 

2 Discussion
In RAN2#106, RAN2 sent LSs [11] [12] to SA3 and SA2 separately. The main questions are:

1 To SA2, whether the CN can control whether the UE has authorisation for UE-based positioning
Based on SA2 LS [14], SA2 confirms that it is technically possible to define mechanisms for the CN to control whether the UE has authorization for UE-based positioning, based on subscription data stored in UDM. If RAN2 identifies requirements on separate authorization data and enforcement mechanism for UE-based positioning, SA2 will assess if any mechanism for such authorization need to be defined.
2 To SA3, if the LTE mechanism for broadcast assistance data is secure for the case of UE-based DL-TDOA assistance data, which includes the geographical location of the gNB and is repeatedly broadcasted in the system information when the broadcast of the assistance data is supported. 

Based on SA3 LS [13], the main addition benefit for unicast of assistance data is that if NAS security is used, the data is also integrity protected in addition to being encrypted. However, SA3 also mentioned they already agreed LTE mechanism is reused for NR in Rel-16. That means SA3 did not identify any security problem.

Since these two issues are the main issues why we cannot have conclusion on whether broadcast AD is supported for DL only positioning. Considering the positive feedback fromSA2, 3 we do not see any problem to agree this. 
Proposal 1. Broadcast AD is supported for UE based DL only positioning;
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 send 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.

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. The network synchronization accuracy is typically network implementation issue. If UE based positioning is agreed NW should broadcast synchronization assumptions across cells. 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. 
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 DL TDOA);

2 NG-RAN Access Point Position (UE based positioning);

3 The level of synchronization accuracy supported by NW (to be discussed/confirmed in RAN4) (UE based positioning)

Then for DL only UE based positioning, the UE needs to get above information from broadcast. 
Proposal 2. To support DL only UE based positioning, following information are needed in broadcast signalling:

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

2 NG-RAN Access Point Position (UE based positioning);
3 The level of synchronization accuracy supported by NW (to be discussed/confirmed in RAN4) (UE based positioning)
Proposal 3. Ask RAN4 to evaluate the details on the level of synchronization accuracy supported by NW.;
3 Conclusion

The followings are proposed:
Proposal 1.
Broadcast AD is supported for UE based DL only positioning;
Proposal 2.
To support DL only UE based positioning, following information are needed in broadcast signalling:
1 DL TDOA Assistance Data, DL-TDOA-NeighbourCellInfoList and DL-TDOA-ReferenceCellInfo(common for DL TDOA);
2 NG-RAN Access Point Position (UE based positioning);
3 The level of synchronization accuracy supported by NW (to be discussed/confirmed in RAN4) (UE based positioning)
Proposal 3.
Ask RAN4 to evaluate the details on the level of synchronization accuracy supported by NW.;
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