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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]At the RAN#91e meeting, the WID on NR Positioning Enhancements RP-210903[1] was approved. The objective regarding the positioning support in RRC_INACTIVE is as follows:
	· [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 general principles and key issues to support UL positioning in RRC_INACTIVE.
2. General principles
During RAN2#113bis-e meeting, the following agreements were made: 
	Agreements:
WA: Any uplink LCS or LPP message can be transported in RRC_INACTIVE from RAN2 perspective, subject to the data volume supported by AS layers.  I.e. RAN2 do not specify a restriction on message type.
FFS if LPP needs to select transport, i.e. if the message is just submitted to lower layers which decide how to deliver it (SDT, change state, etc.).
FFS if RRC state is exposed to LPP.


The above open issues will be further discussed and may be addressed in this meeting. Technically, from SDT perspective, there is no difference between UL and DL positioning method. Therefore, the potential conclusions related to SDT made in DL positioning discussion can applies to UL positioning as well.
Proposal 1: The conclusions related to SDT in DL positioning can applies to UL positioning as well.
For DL positioning in RRC_INACTIVE, it’s agreed that the positioning measurement or location estimate performed in RRC_INACTIVE can be reported when the UE is in RRC_INACTIVE via SDT. However, the size of ProvideLocationInformation message may exceed the data volume threshold of SDT. As a consequence, the UE may transfer to RRC_CONNECTED to transmit the LPP/LCS messages, which will introduce extra power consumption. Meanwhile, the objective of improving the device efficiency may not be achieved. 
For some scenarios that the power saving is critical, UL positioning in RRC_INACTIVE is feasible to meet the objective of improving the device efficiency [2]. Therefore, we suppose that the UL positioning in RRC_INACTIVE should be treated with higher priority in the following discussion.
Proposal 2: UL positioning in RRC_INACTIVE should be treated with higher priority as it can improve the device efficiency for power saving critical scenarios.

3. Key issues
Referred to [3], Figure 1 shows the procedure to perform UL-TDOA/ UL-AoA positioning. From UE perspective, the UL positioning includes the following procedures:
· LPP Capability transmission
· RRC SRS configuration transmission
· MAC Activate UE SRS transmission
· SRS transmission
[image: ]
Figure 1: UL-TDOA/UL-AoA positioning procedure
In order to reduce workload, the simple way to support the uplink positioning in RRC_INACTIVE is to reuse the framework in RRC_CONNECTED and to reuse the SRS as UL positioning reference signal. However, the final decision of UL RS for positioning is relying on RAN1 discussion.
Proposal 3: LS to RAN1 to inform them that SRS is preferred to be the RS for UL positioning from RAN2 perspective and kindly ask them to take it into account.
Assuming SRS is used as UL positioning RS in RRC_INACTIVE, the extra key issues of UL positioning include: SRS configuration, SRS activation and SRS transmission.
3.1. SRS configuration
Currently, dedicated SRS can be configured to UE in RRC_CONNECTED. When UE transfers to RRC_INACTIVE, if the SRS configuration is not released and still valid in a predefined area, the UE may transmit dedicated SRS in RRC_INACTIVE, and then the gNB could measure SRS and obtain the position of the UE. 
The dedicated SRS configuration can be transmitted to the UE via RRCRelease message with suspend config when UE is in RRC_CONNECTED. The predefined area can be the cell in which RRCRelease message is received or a cell list, where the SRS configuration is relatively stable and does not need to be updated frequently. When the UE moves out the predefined area and the validity criteria is not met, the UE may transit to RRC_CONNECTED to update the SRS configuration or remain RRC_INACITVE and update the SRS configuration via SDT. 
Proposal 4: SRS configuration received in RRC_CONNECTED can be used in RRC_INACTIVE UL positioning and can be delivered in RRCRelease message.
Proposal 5: SRS configuration used in RRC_INACTIVE is valid in a specific area (e.g. a cell list) and can be updated by state transition or via SDT.
3.2. SRS Transmission
In this section, we focus on transmission of SRS in RRC_INACTIVE, including: transmission timing, power control and spatial relation. 
For UL positioning in RRC_CONNECTED, the SRS transmission timing can be adjusted along with DL timing of the camping cell and related TA adjustment. However, for UE in RRC_INACTIVE, SRS transmission timing cannot be adjusted in time, which may result in out-sync and interference. 
For SRS power control, the UE can be configured with power control related parameters when it leaving RRC_CONNECTED. For example, for one SRS resource set, the UE can be indicated with a set of SSB, and then it selects a certain SSB whose measurement result is larger than the threshold as the pathloss RS. Further, if the UE determines that the UE is not able to accurately measure the pre-configured pathloss RS, the UE calculates pathloss using a RS resource obtained from the SS/PBCH block of the cell that the UE uses to obtain MIB, e.g. the camping cell.
Regarding SRS spatial relation, there may be two ways that can be applied to SRS transmission. One way is to pre-configure SRS spatial relation with another RS, such as SSB or PRS. However, this way needs to consider the problem of spatial relationship failure caused by UE movement. Another way is no to pre-configure SRS spatial relation but enable SRS beam sweeping in RRC_INACTIVE. In this way, there is no need to consider maintaining the spatial relationship between the UE and gNB. In addition, considering that in UL positioning, all gNBs around the UE need to measure SRS, SRS beam sweeping is a suitable way for SRS transmission. At the same time, in order to improve coverage, SRS repetition during beam sweeping may also be considered. 
In general, there are differences in SRS transmission between RRC_INACTIVE and RRC_CONNECTED. We think the above issues related to SRS transmission is in RAN1 scope, so we propose:
Proposal 6: LS to RAN1 to address the issues to support SRS transmission in RRC_INACTIVE, including sync, power control, spatial relation.
4. Conclusion
Based on the discussion, we propose the following:
Proposal 1: The conclusions related to SDT in DL positioning can applies to UL positioning as well.
Proposal 2: UL positioning in RRC_INACTIVE should be treated with higher priority as it can improve the device efficiency for power saving critical scenarios.
Proposal 3: LS to RAN1 to inform them that SRS is preferred to be the RS for UL positioning from RAN2 perspective and kindly ask them to take it into account.
Proposal 4: SRS configuration received in RRC_CONNECTED can be used in RRC_INACTIVE UL positioning and can be delivered in RRCRelease message.
Proposal 5: SRS configuration used in RRC_INACTIVE is valid in a specific area (e.g. a cell list) and can be updated by state transition or via SDT.
Proposal 6: LS to RAN1 to address the issues to support SRS transmission in RRC_INACTIVE, including sync, power control, spatial relation.
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