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[bookmark: _Ref488331639]Introduction 
In RAN2#112-E, the following agreement has been reached:
Agreements:
Positioning measurement reporting (including location estimates for UE-based) should be supported in RRC_INACTIVE; involvement of SDT is FFS.  Reporting of specific measurements is pending RAN1 decision.
In this contribution, we discuss the support of positioning in RRC_INACTIVE / RRC_IDLE state.
[bookmark: _Ref178064866]Discussion
[bookmark: _Hlk60393801]Positioning in RRC_INACTIVE / RRC_IDLE state
In R16, NR DL and UL reference signals to facilitate support of NR positioning techniques in RRC connected mode 
· DL-method: DL-TDOA, DL-AoD;
· UL-method: UL-TDOA, UL-AoA;
· DL-and-UL method: multi-RTT; 
· E-CID
have been defined respectively. Besides E-CID, UE transmits SRS for positioning and/or receives DL-PRS based on network configuration to assist network to estimate UE position or evaluate position by UE itself. 
· While additional latency may be incurred prior to positioning of UE if not in connected mode a, i.e. UE have to access to RRC connected mode first. 
· And power consumption will be increased for RRC state transition procedure. 
1. [bookmark: _Toc61269525]R16 positioning only support positioning in RRC connected mode except for UE-based method for MO-LR case.
1. [bookmark: _Toc61269526]For UE in RRC_INACTIVE / RRC_IDLE state with positioning request, UE have to enter RRC connected mode for positioning, causing extra delay and power consumption. 
By supporting positioning in RRC idle/inactive mode, UE do not need to enter RRC_CONNECTED state for positioning, and the corresponding power consumption and latency would be reduced. 
1. [bookmark: _Toc61269527]By supporting positioning in RRC_INACTIVE / RRC_IDLE state, power consumption and positioning latency will be saved.
[bookmark: _GoBack]Compared to the DL and/or UL method, E-CID does not provide sufficient accuracy, so it not of interest to further optimize. So we understand R17 NR positioning should mainly target at the UL-only, DL-only and DL-and-UL methods in RRC_INACTIVE / RRC_IDLE state. 
[bookmark: _Toc61269528]RAN2 not pursue E-CID positioning in RRC_INACTIVE/RRC_IDLE state in Rel-17.
DL Method in RRC_INACTIVE / RRC_IDLE state 
For DL-only positioning method, R16 DL-PRS configured by LMF can be delivered to UE in two ways, i.e. through LPP PDUs or positioning system information. 
That is, the PRS configuration in RRC_INACTIVE / RRC_IDLE state is already supported by providing it via positioning system information. 
· For UE-based positioning method, UE may estimate the position based on PRS measurement. 
· For UE-assist positioning method, how UE report the measurement result to LMF is questionable. One straightforward way is to enter RRC_CONNECTED state to transmit the measurement report. However extra power consumption and positioning latency may be caused due to the state transition procedure. 
How to report DL-PRS measurement result to LMF is the key issue to support DL and DL-and-UL positioning method in RRC_INACTIVE / RRC_IDLE state especially for UE-assist positioning method. To carry LPP signalling
· For RRC_INACTIVE state, there is another WI SDT on-going. Although SDT is limited to UP data, it can act as the start point for CP data design as well.
· For RRC_IDLE state, C-IoT CP method or EDT method adopted in LTE can be used as baseline. However, the benefit on latency reduction is questionable for RRC_IDLE state. And furthermore, given the existing work on ng-eNB and 5GC, it is not clear what additional work needs to be done if C-IoT CP method is used.
So RRC_INACTIVE state can be the prioritized scenario for positioning report.
[bookmark: _Toc61269529]RAN2 study how to report DL-PRS measurement result to LMF in RRC_INACTIVE state.
UL Method in RRC_INACTIVE / RRC_IDLE state 
To support UL-only and DL-and-UL positioning method in RRC_INACTIVE / RRC_IDLE state, SRS transmission is required to guarantee UE position estimation by network.
1) In current specification, SRS is configured by serving gNB in RRC_CONNECTED state, and the configuration granularity of SRS for positioning is per BWP. For RRC_INACTIVE / RRC_IDLE state, how to acquire the SRS configuration is FFS.
2) Another issue to guarantee SRS transmission in RRC_INACTIVE / RRC_IDLE state is that UE should be synchronized with network, i.e. serving gNB. Thus TA maintenance is required in RRC_INACTIVE / RRC_IDLE state. 
Given the complexity and scope of R17 positioning, it is questionable on whether the complexity of optimizing UL method for RRC_INACTIVE / RRC_IDLE state can justify the benefit.
[bookmark: _Toc61269530]RAN2 de-prioritize supporting UL method in RRC_INACTIVE / RRC_IDLE state. If RAN2 decide to look into UL method, the following issues need to be considered: 1) how to configure SRS for positioning, and 2) how to maintain timing synchronization with network.

Conclusion
Based on the discussion above, we have the following observations:
Observation 1	R16 positioning only support positioning in RRC connected mode except for UE-based method for MO-LR case.
Observation 2	For UE in RRC_INACTIVE / RRC_IDLE state with positioning request, UE have to enter RRC connected mode for positioning, causing extra delay and power consumption.
Observation 3	By supporting positioning in RRC_INACTIVE / RRC_IDLE state, power consumption and positioning latency will be saved.

Based on the discussion above, we have the following proposals:
Proposal 1	RAN2 not pursue E-CID positioning in RRC_INACTIVE/RRC_IDLE state in Rel-17.
Proposal 2	RAN2 study how to report DL-PRS measurement result to LMF in RRC_INACTIVE state.
Proposal 3	RAN2 de-prioritize supporting UL method in RRC_INACTIVE / RRC_IDLE state. If RAN2 decide to look into UL method, the following issues need to be considered: 1) how to configure SRS for positioning, and 2) how to maintain timing synchronization with network.
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