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1. [bookmark: _Toc18404533][bookmark: _Toc18413600][bookmark: _Toc18403966]Introduction
In last RAN2#111e, the following agreement has been approved.
RAN2 to study positioning in idle/inactive mode, on-demand PRS and latency analysis in the study phase.
Based on the agreement, the intention of the contribution is to share some views on the idle/inactive mode positioning. 
2. IDLE/INACTIVE mode positioning in Rel-16
Currently, the location service can be triggered by 3 kinds of entities, AMF, 5GC LCS entity and UE itself, which are mapping to the location service types NI-LR, MT-LR and MO-LR respectively. For all three service types, LMF may get the estimate location result of UE. 
[bookmark: OLE_LINK7]Besides, based on the R16 mechanism, UE may also get its own location by receiving the location assistance data from the positioning SIB when UE is in either IDLE or INACTIVE. But this method is not standardized in positioning related TS. And LMF can not get the estimate location result because UE is in IDLE/INACTIVE. Hence, RAN2 may need to clarify that based on the NR R16 mechanism, UE may have ability to get its estimate location based on the DL only based positioning and UE based positioning method with broadcast of location assistance data. 
[bookmark: OLE_LINK8]Observation 1: Based on the standardized location services, the estimate location of UE can only be determined when UE is in RRC_CONNECTED.
Proposal 1: The DL only based positioning and UE based positioning can be used for UE in IDLE/INACTIVE mode to locate itself in R16.
3. IDLE/INACTIVE mode positioning without small data
Exchanging multiple chunks of data is hard between UE and network when UE keeps in IDLE/INACTIVE. The current standardized location services(NI-LR, MT-LR, and MO-LR) can not be used directly in this situation, because all of these services need to exchange a lot of message between UE and NW, e.g. LPP messages for capability query, assistance data, measurement report, etc. Hence, the most straight forward way to achieve the IDLE/INACTIVE mode positioning is that only limit location services can be supported in this condition. 
Proposal 2: Only limited location services can be supported by UE in IDLE/INACTIVE state.
More specifically, to minimize the data exchange between UE and NW, the location service requirement side should be responsible for the measurement and result calculation. And the estimate result may not need to be sent to the other side.
For UE triggered location service (like MO-LR), only DL only based positioning and UE-based positioning methods are supported. UE can apply for the necessary positioning resource which may include the information in pos-SIB and/or PRS(The contribution about the on demand PRS from our side can be found in R2-2010473) from the NW directly without sending the MO-LR request to the NW. After UE get its estimate location result, the location result may not need to be sent to NW side. 
Proposal 3: For the location service triggered by UE in IDLE/INACTIVE, the DL only based positioning and UE based positioning can be used with assistant information broadcasted in system information.
For NW triggered location service(like NI-LR or MT-LR), UE should be paged and switched to CONNECTED mode first, then performs the positioning procedures defined in R16.
Proposal 4: For the NW triggered location request for the UE in IDLE/INACTIVE, the UE shall be paged and switched to CONNECTED mode first.
4. Conclusion and proposals
Observation 1: Based on the standardized location services, the estimate location of UE can only be determined when UE is in RRC_CONNECTED.
Proposal 1: The DL only based positioning and UE based positioning can be used for UE in IDLE/INACTIVE mode to locate itself in R16.
Proposal 2: Only limited location services can be supported by UE in IDLE/INACTIVE state.
Proposal 3: For the location service triggered by UE in IDLE/INACTIVE, the DL only based positioning and UE based positioning can be used with assistant information broadcasted in system information.
Proposal 4: For the NW triggered location request for the UE in IDLE/INACTIVE, the UE shall be paged and switched to CONNECTED mode first.
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