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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
How to configure SRS resource
To support UL-only and DL-and-UL positioning method in RRC_INACTIVE, SRS transmission is required to guarantee UE position estimation related measurement 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 SRSp in RRC_CONNECTED state. In this way, gNB pre-configures 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. 
2. Another way is to configure the SRSp in RRC_INACTIVE state to achieve a real-time configuration. One of the agreements made in last meeting is that DL RRC message used to configure SRS can be sent to UE during an ongoing SDT procedure.
Agreements:
Any uplink LCS or LPP message can be transported in RRC_INACTIVE from RAN2 perspective. 
Follow Rel-17 SDT framework for INACTIVE UL and DL positioning:
	If the UE initiated data transmission using UL SDT, the network can send DL LCS, LPP message and RRC message (e.g. to configure SRS (TBD on what message is used), if UL positioning supported) to the UE.
	Otherwise, if UE did not initiate UL SDT, rely on legacy operation, i.e. the network shall transition the UE to RRC_CONNECTED, e.g. based on RAN paging. 

[bookmark: _Toc78205408][bookmark: _Toc85789634]SRSp for positioning in RRC_inactive state can be configured in either RRC_CONNECTED or RRC_INACTIVE state.
[bookmark: _Toc78205409][bookmark: _Toc78272398][bookmark: _Toc85789635]	Similar as in RRC_CONNECTED mode, SRSp is configured by RRC signalling.
R16 positioning also supports semi-persistence SRS, which is configured by RRC signalling and activated/deactivated by SP Positioning SRS Activation/Deactivation MAC CE. For UL positioning in RRC_INACTIVE state, supporting SP SRS may lead unnecessary state transition procedure if there is no ongoing small data transmission. UE has to enter RRC_CONNECTED for SP Positioning SRS Activation/Deactivation MAC CE reception. For signalling overhead and power consumption reduction, we think period SRS for positioning is enough for UL positioning in RRC_INACTIVE.
[bookmark: _Toc85789636]AP and SP SRSp are not supported for positioning in RRC_INACTIVE state.
SRS transmission
Enable 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 serving cell 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 if needed. In R17 SDT WID, a TA timer has been introduced for TA maintenance in RRC_INACTIVE state for small data transmission. The TA timer is started upon receiving the timer configuration from gNB, i.e. RRCrelease message, and can be (re)started upon reception of TA command. 
SDT agreements related to TA timer
1 A new TA timer for TA maintenance specified for configured grant based small data transfer in RRC_INACTIVE should be introduced.  FFS on the procedure, the validity of TA, and how to handle expiration of TA timer.  The TA timer is configured together with the CG configuration in the RRCRelease message.
2 TAT-SDT is started upon receiving the TAT-SDT configuration from gNB, i.e. RRCrelease message, and can be (re)started upon reception of TA command. 
3 UE releases CG-SDT resources when TAT expires in RRC_Inactive state

Similar as in SDT, a timer can be introduced for TA maintenance in RRC_INACTIVE for UL positioning. And since SDT TA timer has the same function, i.e. TA maintenance, we can reuse the TA timer in SDT, for example:
· the TA timer is started upon receiving the timer configuration from gNB (i.e. in RRCrelease message);
· the TA timer can be (re)started upon reception of TA command;
· upon TA timer expires, the TA is considered as invalid.
[bookmark: _Toc85789637]To support UL positioning in RRC_INACTIVE, reuse SDT TA timer for TA validation.
Another TA validation mechanism can be reused is RSRP change based solution, which was introduced in PUR and also reused in SDT. RSRP-based threshold is configured for TA validation estimation, i.e. if RSRP change is larger than the configured threshold, TA is considered as invalid.
[bookmark: _Toc85789638]To support UL positioning in RRC_INACTIVE, reuse RSRP change based solution for TA validation.
And the SRS configuration is only considered as valid when TA is available, which means if TA timer expires or RSRP change larger than the configured threshold, both the TA and SRS configuration are not valid anymore. 
[bookmark: _Toc85789639]The SRSp configuration is considered as invalid if TA is not valid.
Conclusion
Based on the discussion above, we have the following proposals:
Proposal 1	SRSp for positioning in RRC_inactive state can be configured in either RRC_CONNECTED or RRC_INACTIVE state.
Proposal 2	Similar as in RRC_CONNECTED mode, SRSp is configured by RRC signalling.
Proposal 3	AP and SP SRSp are not supported for positioning in RRC_INACTIVE state.
Proposal 4	To support UL positioning in RRC_INACTIVE, reuse SDT TA timer for TA validation.
[bookmark: _GoBack]Proposal 5	To support UL positioning in RRC_INACTIVE, reuse RSRP change based solution for TA validation.
Proposal 6	The SRSp configuration is considered as invalid if TA is not valid.
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