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[bookmark: _Ref488331639]Introduction 
During RANP#91e meeting, the positioning WID has been updated and one the objectives regarding to positioning in RRC inactive sate is give below:
· [bookmark: _Hlk67643273]Specify methods, measurements, signalling and procedures to support positioning for UEs in RRC_ INACTIVE state, for UE-based and UE-assisted positioning solutions, including [RAN2, RAN1, RAN3,RAN4]:
· DL NR positioning methods and RAT-independent positioning methods 
· Support of UE positioning measurements for UEs in RRC_INACTIVE state
· Reporting of positioning measurement or location estimate performed in RRC_INACTIVE when the UE is in RRC_INACTIVE state
Note: this work will be coordinated with the SDT WI. 
· As 2nd priority:
· UL and DL+UL NR positioning methods
· Support of gNB positioning measurements for UEs in RRC_INACTIVE state
In this contribution, we discuss the support of UL positioning method in RRC_INACTIVE state.
[bookmark: _Ref178064866]Discussion
In R16, NR DL and UL reference signals to facilitate support of NR positioning techniques in RRC connected mode have been defined respectively. 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, i.e. UE have to access to RRC connected mode first. 
· And power consumption will be increased for RRC state transition procedure. 
By supporting positioning in RRC 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: OLE_LINK2][bookmark: _Toc71621208]By supporting positioning in RRC_INACTIVE state, power consumption and positioning latency will be saved.
UL positioning in RRC_INACTIVE state 
SRS configuration 
Studying UL and UL+DL positioning methods in RRC_INACTIVE state has been concluded in the latest positioning WID scope as secondary priority.
To support UL-only and DL-and-UL positioning method in RRC_INACTIVE, SRS transmission is required to guarantee UE position estimation by network. In current specification, SRS is configured by serving gNB through RRC signalling in RRC_CONNECTED state，i.e. periodic SRS. Furthermore, network may activate and deactivate the configured resource sets of semi-persistent Positioning SRS of a Serving Cell by sending the SP Positioning SRS Activation/Deactivation MAC CE.
It is questionable on how to configure SRS to UE to guarantee the positioning in RRC_INACTIVE state:
1. One possible way is to configure the SRS in RRC_CONNECTED state. In this way, gNB pre-configure the SRS for positioning in advance to enable the SRS transmission in RRC_INACTIVE state. For example, the SRS configuration can be carried in RRC release message when gNB releases UE to RRC_INACTIVE state. This may bring extra power overhead since UE have to keep transmitting the SRS once SRS configuration is received.
2. Another way is to configure the SRS in RRC_INACTIVE state to achieve a real-time configuration. SDT only support DL transmission if there is an ongoing SDT procedure. LTE C-Plane EDT can be reused for DL transmission in RRC_INACTIVE state, while the issue is that no obvious latency reduction can be seen by this manner.
1. [bookmark: _Toc71621209] Neither pre-configured SRS nor real-time configuration can bring obvious benefit from power consumption and latency reduction perspective.
SRS transmission
To guarantee the SRS transmission in RRC_INACTIVE state is another key issue for UL positioning methods in RRC_INACTIVE state. As we know, UE should be synchronized with network for SRS transmission, which means TA maintenance as well as TA update should be studied for UE in RRC_INACTIVE state. 
In RRC_CONNECTED state, the TA is maintained according to the TA timer and updated by TA command MAC CE. For UE in RRC_INACTIVE / RRC_IDLE state, UE has to perform RA procedure to obtain the TA. There is no TA maintenance mechanism for UE in RRC_INACTIVE state.
A TA timer can be introduced to guarantee the TA validation, for example, the timer can be started when UE enters RRC_INACTIVE state, and the TA is considered as available when timer is running. However, this timer may not be workable for a moving UE, that is, the TA may be invalid even the timer has not been expired.
1. [bookmark: _Toc71621210]In legacy spec, there is no TA maintenance mechanism for UE in RRC_INACTIVE state.
Given the observations above, it is questionable on whether the complexity of optimizing UL method for RRC_INACTIVE state can justify the benefit.
[bookmark: _Toc71621211]If RAN2 decide to look into UL positioning method in RRC_INACTIVE state, the following issues need to be considered first: 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	By supporting positioning in RRC_INACTIVE state, power consumption and positioning latency will be saved.
Observation 2	Neither pre-configured SRS nor real-time configuration can bring obvious benefit from power consumption and latency reduction perspective.
[bookmark: _GoBack]Observation 3	In legacy spec, there is no TA maintenance mechanism for UE in RRC_INACTIVE state.

Based on the discussion above, we have the following proposals:
Proposal 1	If RAN2 decide to look into UL positioning method in RRC_INACTIVE state, the following issues need to be considered first: 1) how to configure SRS for positioning, and 2) how to maintain timing synchronization with network.
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