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1. Introduction
At the RAN2#104-e, RAN2 discussed the support of positioning in RRC_INACTIVE, and agreed
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. 

Agreements:
Exposure of the RRC state of the UE to the LPP layer of the UE for RRC_INACTIVE UL and DL positioning will not be specified.  This does not exclude cross-layer behaviour in implementations.
The RRC state of the UE is not exposed to the LMF for INACTIVE UL and DL positioning.

In this contribution, we discuss how to support the UL and RAT independent positioning..
1. [bookmark: Proposal_Pattern_Length]Discussion
Support of RAT independent positioning in RRC_INACTIVE
For the support of RAT independent positioning methods in RRC_INACTIVE, including Barometric pressure sensor, WLAN, Bluetooth, TBS, Motion Sensor, A-GNSS, etc, we do not see the different from RAT dependent positioning methods except the content of assistance data may be different. But this should be transparent to RRC_INACTIVE. And therefore the agreements made in last meeting on how to use SDT and RRC state transparent can be also applied for RAT independent positioning methods. 
Proposal 1: All RAT independent positioning methods, including Barometric pressure sensor, WLAN, Bluetooth, TBS, Motion Sensor, A-GNSS, etc can be supported in RRC_INACTIVE.
Proposal 2: To confirm, the agreements on using SDT and RRC state transparent are applied for RAT independent positioning methods, i.e.
	Follow Rel-17 SDT framework for INACTIVE RAT independent positioning:
	If the UE initiated data transmission using UL SDT, the network can send DL LCS, LPP message and RRC message 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.
Exposure of the RRC state of the UE to the LPP layer of the UE for RRC_INACTIVE RAT independent positioning will not be specified.  This does not exclude cross-layer behaviour in implementations.
The RRC state of the UE is not exposed to the LMF for INACTIVE RAT independent positioning.



Support of UL/UL+DL positioning in RRC_INACTIVE

In SI phase, there was discussion in RAN1 on whether UL SRS or PRACH should be used. However in WI phase, nobody proposed PRACH approach in RAN1. And therefore from RAN2 perspective, we should focus on existing approach, i.e. UL SRS based UL positioning.
Proposal 3: For UL, RAN2 should focus on UL SRS based UL/UL+DL positioning in RRC_INACTIVE.
From RAN2 perspective, to support UL related positioning methods, compared with DL, additional work is to transfer SRS in RRC_INACTIVE, and SRS configuration/activation in RRC_INACTIVE. Note, the agreements made in RAN2#114-e already covered UL positioning. 
Observation: The agreements on RRC state transparent and reusing SDT framework for positioning are also applied for UL/UL+DL positioning methods in RRC_INACTIVE.
[bookmark: _Hlk67993849][bookmark: _Hlk71391292]In Rel-16, there are aperiodic SRS, semi- persistent SRS and periodic SRS. For aperiodic SRS and semi-persistent SRS, activation from network is needed. For DL messages, the network can send DL data using SDT in RRC_INACTIVE once the UE initiates SDT due to UL transmission, but it cannot trigger SDT for DL data if SDT is not ongoing for the UE. Therefore the simple way is to follow SDT framework, i.e. the network can send RRC message (to configure SRS) as agreed in RAN2#114, and/or SRS activation command (MAC CE or DCI) to the UE over SDT in RRC_INACTIVE if there is ongoing SDT for the UE. Otherwise if SDT is not ongoing, rely on legacy operation, i.e.  the network should move the UE to RRC_CONNECTED,e.g. by RAN paging. 
Proposal 4:The UE can transmit SRS (aperiodic, semi-persistent, periodic SRS) in RRC_INACTIVE if configured by the network.
Proposal 5: Follow Rel-17 SDT framework for INACTIVE UL and DL positioning:
	If the UE initiated data transmission using UL SDT, the network can send SRS activation command (MAC CE, DCI), (if UL positioning is 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.
Regarding how to send the UL SRS, e.g. power control, TA issues, etc, we believe it is same as UL data transmission via CG-SDT in RRC_INACTIVE  where the UE has a timer and RSRP delta threshold to ensure that its TA is valid and only then allowed to use CG-SDT.. We can rely on the discussion in SDT WI. 
Proposal 6: The issues on how transfer UL reference signalling, e.g. power control, TA, etc, should be resolved by the same solution on UL data transmission via CG-SDT, and therefore should not be discussed in positioning WI.  
1. Conclusion
Based on the discussion, we have following proposals:
Proposal 1: All RAT independent positioning methods, including Barometric pressure sensor, WLAN, Bluetooth, TBS, Motion Sensor, A-GNSS, etc can be supported in RRC_INACTIVE.
Proposal 2: To confirm, the agreements on using SDT and RRC state transparent are applied for RAT independent positioning methods, i.e.
	Follow Rel-17 SDT framework for INACTIVE RAT independent positioning:
	If the UE initiated data transmission using UL SDT, the network can send DL LCS, LPP message and RRC message 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.
Exposure of the RRC state of the UE to the LPP layer of the UE for RRC_INACTIVE RAT independent positioning will not be specified.  This does not exclude cross-layer behaviour in implementations.
The RRC state of the UE is not exposed to the LMF for INACTIVE RAT independent positioning.



Proposal 3: For UL, RAN2 should focus on UL SRS based UL/UL+DL positioning in RRC_INACTIVE.
Observation: The agreements on RRC state transparent and reusing SDT framework for positioning are also applied for UL/UL+DL positioning methods in RRC_INACTIVE.
Proposal 4:The UE can transmit SRS (aperiodic, semi-persistent, periodic SRS) in RRC_INACTIVE if configured by the network.
Proposal 5: Follow Rel-17 SDT framework for INACTIVE UL and DL positioning:
	If the UE initiated data transmission using UL SDT, the network can send SRS activation command (MAC CE, DCI), 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.
Proposal 6: The issues on how transfer UL reference signalling, e.g. power control, TA, etc, should be resolved by the same solution on UL data transmission via CG-SDT, and therefore should not be discussed in positioning WI.  
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