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Introduction
During the previous RAN2#112-e meeting [1], the following agreement was made with regard to the support of measurement reporting in the RRC_INACTIVE state: 
	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.



Furthermore, during the RAN1#103-e [1] meeting, the following agreements were also made in relation to RRC_INACTIVE and RRC_IDLE positioning:

	Agreement:
· NR positioning for UEs in RRC_INACTIVE state is recommended for normative work, including
· DL, UL and DL+UL positioning methods 
· UE-based and UE-assisted positioning solutions
· Support of UE positioning measurements for UEs in RRC_inactive state
· Options that can be considered include DL-PRS or DL-PRS and SSB
· Support of gNB positioning measurements for UEs in RRC_inactive state
· The details of how to enable the UE positioning in RRC_ INACTIVE state can be further discussed during normative work. These details may include, but are not limited to the following aspects:
· UL reference signals (e.g., SRS for positioning, PRACH preambles) for UL measurements
· Signalling and procedures for support the assistance data delivery, DL-PRS configuration, UL reference signals for positioning resource configuration, measurement reporting), which may be developed based on the enhancements of existing signalling and procedures (e.g., existing 2-step and/or 4-step PRACH procedures, paging procedure, small data transmission). 
Agreement:
Capture the following in the TR:
From a physical layer perspective, it is feasible for a UE to perform DL positioning measurement in RRC_IDLE state.
· Note: This does not imply that measurements have to be reported in RRC_IDLE state.
Conclusion:
It is up to RAN2 to decide whether to support the enhancements of NR positioning reporting of DL positioning measurements and/or positioning estimates for RRC_IDLE UEs.




It can be observed that there is a clear way forward from both RAN1 and RAN2 WGs for the support of positioning procedures in RRC_INACTIVE state, while RAN2 has to finally decide if and how to support NR positioning in the RRC_IDLE state. The contribution provides a further discussion on these aspects. 
Support of LPP Procedures in RRC IDLE/INACTIVE State
The support for RRC_INACTIVE state positioning including measurement configuration, measurements and reporting can be enabled by the outcome of concurrent SDT WID [2], where the current scope excludes any data transmissions in RRC_IDLE. Small UL data transmissions are to be specified via the following key objectives of the SDT WI:
· UL small data transmissions for RACH-based schemes (i.e. 2-step and 4-step RACH)
· Transmission of UL data on pre-configured PUSCH resources (i.e. reusing the configured grant type 1) – when TA is valid
Applicable LPP procedures such as the UE transmission of measurement reports would allow for the measurement and reporting to occur without transitioning to RRC_CONNECTED state based on the outcome of the SDT WI. However, it can be noted that the SDT WID focuses on MO user plane data while MT data (DL-based transmissions) enhancement are not within scope. 
[bookmark: _Hlk61269900]In any case, positioning enhancements could exploit the outcome of the SDT WID to at least enable transmission of UL NAS messages. It is therefore, suggested to continue work on supporting RRC_INACTIVE state positioning in the normative Work Item phase, based on the progress of the SDT WI.
Proposal 1: Support RRC_INACTIVE state positioning based on the progress of the SDT WI.
In summary, enabling RRC_INACTIVE/RRC_IDLE positioning in general can contribute to improved positioning energy efficiency without the reliance on always being in RRC_CONNECTED state, and in the case of RRC_INACTIVE positioning, this may reduce the transitional latency when switching between states in addition to energy efficient positioning depending on the positioning operation. These KPIs can be mapped to the positioning SID [3], especially with regard to network/UE efficiency and improved latency KPIs.
PRS Capability Exchange Signalling
An issue which was raised during the [Post112-e][609] email discussion [4], was related to the exchange of the PRS capability between the LMF and UE during RRC_INACTIVE state and whether the LMF can store the UE’s capability based on an existing LPP session. This may influence whether the UE transmits the capability information in RRC_CONNECTED or RRC_INACTIVE state.
The differing positioning capabilities may be distinct among different UEs supporting RRC_CONNECTED positioning, RRC_INACTIVE and RRC_IDLE positioning and thus a distinction should be also be made in the capability indication between UEs supporting the two types of positioning capabilities. For example, a high-end positioning capable UE with relaxed energy requirements may perform most positioning functionality in RRC_CONNECTED state while a lower-end UE may be designed to perform more frequent positioning procedures while in RRC_INACTIVE or RRC_IDLE state.
Proposal 2: The capability information among UEs performing RRC_CONNECTED positioning, RRC_INACTIVE and RRC_IDLE positioning may be different.
Configuration
Similarly, it was also discussed in the [Post112-e][609] email discussion [4], whether the enhancements are required for the provision of the DL-PRS configuration.
Three options were discussed in [4] consisting of:
1. Option 1: The network broadcasts posSIB.
2. Option 2a): The LMF sends PRS assistance data via LPP message to UE, while in RRC_CONNECTED state
3. Option 2b) Network sends PRS configuration via RRC Release command.
As mentioned in the email discussion Option 1 and Option 2a) are already supported and can be confirmed by RAN2. Option 1 is a broadcast solution for multiple UEs and may lack the UE-specific configuration needed by a single UE, while option 2a) is requires the UE to be in RRC_CONNECTED state, which is not energy efficient.  Option 2b) offers the advantage of receiving a dedicated PRS configuration while being released into RRC_INACTIVE state.
Observation 1: Option 2b) enables the UE to receive a dedicated PRS configuration in RRC_INACTIVE state.
Regarding Option 1, the UE/group of UEs may receive the PRS configuration via posSIBs in the RRC_IDLE/RRC_INACTIVE state. However, due to the low latency Rel-17 requirements and anticipated support for on-demand PRS, the PRS configuration may change, while the UE is in RRC_INACTIVE/RRC_IDLE state and as such a faster signalling mechanism, should be in place for a change/configuration update indication to the positioning UE(s) for SI messages containing posSIBs. For example, a positioning UE may monitor a posSIB change/update indication in its own paging occasion.
Proposal 3: Study signalling mechanisms for low latency notifications of posSIB changes/updates for UEs performing RRC_INACTIVE/RRC_IDLE positioning. 
For measurements and/or reporting performed in the RRC_CONNECTED state, it would be beneficial for the UE to autonomously release it RRC connection, depending on if the UE is required to perform measurements in RRC_INACTIVE/RRC_IDLE state. The NG-RAN and LMF may require coordination in order to enable the UE to autonomously release the RRC connection for the purposes of positioning-related procedures, e.g. performing measurements and reporting in RRC_INACTIVE/RRC_IDLE state.
Proposal 4: Support UE autonomous RRC release indication for UEs performing RRC_INACTIVE/RRC_IDLE state positioning.
[bookmark: _GoBack]It should be also noted that the positioning measurement requirements between RRC_CONNECTED and RRC_IDLE/ RRC_INACTIVE state may differ depending on the type and amount of measurements, which may affect the accuracy of the configured measurements and thus the final location estimate. In addition, the corresponding energy efficiency may be affected depending on the number of PRS occasions to be measured while in RRC_INACTIVE/RRC_IDLE state. The LMF should also be cognizant or aware of this aspect when providing the associated DL-PRS configuration (periodicity, BW, number of occasions, PRS pattern) based on the expected/current state of the UE.
Proposal 5: LMF should configure the appropriate DL-PRS configuration by taking into account the latency, accuracy and energy requirements of the UE and whether the positioning measurements are performed in RRC_CONNECTED, RRC_INACTIVE/RRC_IDLE state.
Measurements
In the case of RRC_IDLE positioning, RAN2 has to finalize whether to support the enhancements of NR positioning reporting of DL positioning measurements and/or positioning estimates as per the RAN1#103-e agreement. In this case, due to the current lack of support of MO (DL) small data transmissions, while in RRC_IDLE state in NR, the reporting of positioning measurements may be still performed with a state transition to RRC_CONNECTED state. Since RAN1 deems it feasible from a physical layer perspective, that measurements can be performed in RRC_IDLE state, and has been supported in the past via UE positioning measurements in RRC_IDLE state for NB-IoT UEs, RAN2 may at least support positioning measurements in RRC_IDLE state.
Proposal 6: RAN2 to support RRC_IDLE state positioning with respect to positioning measurements. 
Conclusions
The observations can be summarized as follows:
Observation 1: Option 2b) enables the UE to receive a dedicated PRS configuration in RRC_INACTIVE state.
The following proposals are presented:
Proposal 1: Proposal 1: Support RRC_INACTIVE state positioning based on the progress of the SDT WI.
Proposal 2: The capability information among UEs performing RRC_CONNECTED positioning, RRC_INACTIVE and RRC_IDLE positioning may be different.
Proposal 3: Study signalling mechanisms for low latency notifications of posSIB changes/updates for UEs performing RRC_INACTIVE/RRC_IDLE positioning.
Proposal 4: Support UE autonomous RRC release indication for UEs performing RRC_INACTIVE/RRC_IDLE state positioning.
Proposal 5: LMF should configure the appropriate DL-PRS configuration by taking into account the latency, accuracy and energy requirements of the UE and whether the positioning measurements are performed in RRC_CONNECTED, RRC_INACTIVE/RRC_IDLE state.
Proposal 6: RAN2 to support RRC_IDLE state positioning with respect to positioning measurements.
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