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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN#83 plenary meeting, the WID on NR Positioning Support has been approved [1]. One of the objectives is the following:
	1. Study and, if agreed, specify system level aspects of the DL-only UE based positioning [RAN2]


In this contribution, we present our views on DL-only UE based positioning, in particular, on UE based positioning for UEs in RRC-IDLE and/or RRC-INACTIVE states.
2. DL-only UE based positioning
In the DL-only UE based positioning, the UE performs the PRS measurements and then performs the calculations for the location determination. Since the calculations for the location determination is performed at the UE, the UE based positioning at least has the following benefits:
· the signaling overhead of measurement reporting are avoided, which is important to meet the demand of positioning from massive UEs
· the latency of positioning can be reduced, which is critical for services require real-time location
· the power comsumption can be reduced for measurement reporting and location retrieval is skipped, which is very attractive to IoT devices
· [bookmark: _Ref536869248][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK23][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK24]UE based positioning enables the possibility of more advanced algorithms in making use of RAT-dependent information and RAT-independent information together for various scenarios
In the existing OTDOA design, upon the reception of the assistance data (such as PRS configuration), UE starts to measure the DL reference signals (e.g. PRS) from the serving and neighboring cells to obtain the RSTD. Then UE reports the measurement results to the LMF, where the UE’s position is calculated. The procedure is performed in connected mode.
In the above procedure, the DL PRS to be measured are transmitted periodically. It is also likely that PRS configuration does not change frequently and is valid in one or several cells.  Hence, UEs can take advantage of this fact, for example, UE can store the PRS configurations and perform positioning measurements even not in the connected mode. In order for the UE to perform the location determination, in additional to PRS configuration which is necessary for PRS measurement, the assistance data need include location of TRP or antenna and timing information between the serving cell and the neighboring cells to support UE based positioning.
For UEs in connected mode, request and/or obtain and further maintain the validity of the assistance data for UE based positioning would not be a problem. However, there would be some special considerations for UEs in RRC-IDLE and/or RRC-INACTIVE states. It is likely that the stored assistance data is out-of-date during the time when a UE is in RRC-IDLE and/or RRC-INACTIVE states. For example, the UE moves out of the valid area of the stored assistance data or the PRS configuration of one of the neighboring cells is changed. If the assistance data for DL-only UE based positioning is signaled via UE-specific signaling, the network may wait until all those UEs in RRC-IDLE and/or RRC-INACTIVE states go back to connected mode. Furthermore, when all those UEs in RRC-IDLE and/or RRC-INACTIVE states try to go back to connected mode for positioning assistance data, there would be large signaling overhead. Consequently, there would be either long delay or even time out in terms of positioning service for those UEs in RRC-IDLE and/or RRC-INACTIVE states. Therefore, for better supporting positioning measurements and calculations in idle and inactive mode, broadcast of assistance data is necessary. If the positioning assistance data would be available to the UE via broadcast, a UE in RRC-IDLE and/or RRC-INACTIVE state would not need to enter connected mode just for positioning assistance data. 
Proposal 1: To enable DL-only UE based positioning, broadcasting the assistance data for positioning is necessary.
Note that UE based positioning may be UE capability dependent. Broadcasting the assistance data for positioning does not mean every UE is aware of the location of the base station as location service management can be considered to authorize the service and encrypt the assistance data.
3. Conclusion
In this contribution, we discuss DL-only UE based positioning with the following proposal:
[bookmark: _GoBack]Proposal 1: To enable DL-only UE based positioning, broadcasting the assistance data for positioning is necessary.
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