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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 positioning in RRC-IDLE and/or RRC-INACTIVE states.
2. Benefit of idle and inactive mode positioning
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]Idle mode positioning is not fully supported in LTE. Idle LTE UE has to enter connected state whenever positioning is required; even when there is no other data to transmit between the eNB and the UE. The mechanism is costly in terms of UE power consumption. Nowadays, the applications which provide trajectory tracking functions are widely used for childcare, vehicle monitoring, etc. These applications require periodic positioning. Without supporting idle mode positioning, UE needs to switch between connected and idle mode continuously, which leads to lots of signalling overhead. Moreover, in some scenarios where flow of people needs to count or lots of user locations need to obtain, all UEs have to back to connected mode to perform positioning which would cause large power consumption. If positioning can be performed without entering the connected mode, both the UE power consumption and the signalling overhead could be reduced.
3. Solutions for idle and inactive mode positioning
[bookmark: OLE_LINK27][bookmark: OLE_LINK32]Both DL only (e.g. OTDOA) and UL only (e.g. UTDOA) positioning solutions are studied in RAN1. In this section, we provide some initial ideas on how to support DL positioning in idle and inactive mode.
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 neighbouring 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 reference signals to be measured are broadcasted 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 after leaving the connected mode. In Rel-14, positioning measurements in idle mode has already been supported for NB-IoT, the limited resources (e.g. limited processing, memory, RF receiver chain) in some NB-IoT devices may prevent the UEs from performing data transfer and positioning measurement simultaneously in connected mode. The above NB-IoT mechanism can be considered as the starting point in the study of NR idle and inactive mode positioning. 
However, even with positioning measurement in idle and inactive mode, a UE still has to enter connected mode to obtain assistance data when the stored assistance data is out-of-date (e.g. UE moves out of the valid area of the stored assistance data). For better supporting positioning measurements in idle and inactive mode, broadcast of assistance data is desirable. If the positioning assistance data would be available to the UE via broadcast, a UE would never need to enter connected mode just for positioning assistance data.
After a UE has measured the RSTD to multiple gNBs, it needs to report the results to the LMF via a gNB. It is desirable to remain in idle or inactive mode while performing the report. In Rel-15, Early Data Transmission (EDT) was introduced for the IoT in order to reduce power consumption and latency. With EDT, the data transmission can be performed without RRC state transition. Here, the EDT can be used by idle and inactive mode UEs to perform measurement report for positioning, if the EDT is also introduced in NR.
[bookmark: _GoBack]In general, to enable DL idle and inactive mode positioning in NR, the following mechanisms could be considered: broadcasting the assistance data for positioning, performing positioning measurement in idle and inactive mode, and reporting measurement results via mechanism like early data transmission. To enable DL-only UE based positioning in Rel-16, broadcasting positioning assistant data is needed.
[bookmark: _Ref1032286]Proposal 1: To enable UE based DL idle and inactive mode positioning in Rel-16, broadcasting the assistance data for positioning is needed. 
4. Conclusion
In this contribution, we discuss positioning in idle and inactive states with the following proposal:
Proposal 1: To enable UE based DL idle and inactive mode positioning in Rel-16, broadcasting the assistance data for positioning is needed. 
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