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1. Introduction
The scope of NR Positioning Enhancements WI was revised at RAN#91e meeting in RP-210903. One of the objectives regarding the positioning support for UEs in RRC_INACTIVE state 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 the WID on SDT in RRC_INACTIVE in RP-210870, the related statement is as follows:
Specify configuring of SRB1 and SRB2 for small data transmission in RRC_INACTIVE by reusing the framework for DRBs.
This contribution is aimed at providing a summary of the following 16 contributions submitted to the corresponding agenda item 8.11.3 RRC Inactive:
[1] R2-2102798	Discussion on DL Positioning methods in RRC_INACTIVE state	OPPO
[2] R2-2102799	Discussion on UL Positioning methods in RRC_INACTIVE state	OPPO
[3] R2-2102850	Support of Positioning in RRC_INACTIVE	Intel Corporation
[4] R2-2102926	Considerations on Positioning for UEs in RRC_INACTIVE state	CATT
[5] R2-2103130	Positioning enhancements on RRC Inactive UE	Xiaomi
[6] R2-2103383	On Positioning in RRC_INACTIVE state	Lenovo, Motorola Mobility
[7] R2-2103537	Discussion on positioning in RRC INACTIVE state	Huawei, HiSilicon
[8] R2-2103612	Considerations on positioning RRC Inactive	Sony Europe B.V.
[9] R2-2103786	Positioning in RRC INACTIVE state	InterDigital, Inc.
[10] R2-2103900	Positioning of UEs in RRC Inactive State	Qualcomm Incorporated
[11] R2-2103915	On Usage of SDT for Positioning	Ericsson
[12] R2-2103997	Considerations on positioning in RRC_INACTIVE	Nokia, Nokia Shanghai Bell
[13] R2-2104129	UL and DL+UL NR positioning methods	vivo Mobile Communication Co.,
[14] R2-2104183	Support of positioning result reporting in Inactive state	Samsung R&D Institute UK
[15] R2-2104272	Discussion on DL INACTIVE positioning	ZTE Corporation, Sanechips
[16] R2-2104282	Discussion DL positioning support in RRC_INACTIVE states	vivo Mobile Communication Co.
1. [bookmark: Proposal_Pattern_Length]Discussion
Use cases of positioning in INACTIVE with SDT
Type of request
In RAN2#113e meeting, the following proposals were captured in the summary regarding the MO-LR support while no agreement was reached. Besides, the summary suggested this discussion should be more than just MO-LR request/response, but should be generalized to the LCS message.
	MO-LR
Proposal2: RAN2 should discuss whether MO-LR request in INACTIVE should be supported by the UE in RRC_INACTIVE. (6/11)
Proposal3: MO-LR response for MO-LR response in RRC_IDLE/INACTIVE is not supported. (0/11&4/11)


Contributions [1] [10] held a view that there is no significant benefit to support MO-LR in RRC_INACTIVE state by comparing with the connected mode positioning, and proposed that MO-LR is not supported in RRC_INACTIVE.
On the other hand, contributions [1] [5] [10] [16] suggest deferred MT-LR should be supported in RRC_INACTIVE.
Rapporteur’s Summary:
(4/16) contributions provided proposals on the type of location request. (2/4) proposed MO-LR is not supported in RRC_INACTIVE and (4/4) proposed deferred MT-LR should be supported in RRC_INACTIVE. Rapporteur thinks that which request type is supported in RRC_INACTIVE should be addressed at first.
Therefore, rapporteur proposes:
Proposal 1: Deferred MT-LR should be supported in RRC_INACTIVE.
Proposal 2: To discuss whether MO-LR should be supported in RRC_INACTIVE.
Accuracy requriement
Contribution [11] held a view that SDT may be useful when the measurement report is small for low accuracy positioning requirements. Hence, QoS requirements (i.e. only when low accuracy is needed) should influence the use of SDT. Furthermore, LMF should be able to indicate to the UE whether UE should use SDT framework or connected mode in such deferred procedure configuration, based on QoS need of positioning.
Contribution [3] thought the positioning accuracy in RRC_INACTIVE is related to what positioning methods are used instead of whether the UE performs measurements and reports results in RRC_INACTIVE.
Contribution [6] proposed there is a potential trade-off in terms of the duration and periodicity of these measurements in RRC_INACTIVE state and the location estimate accuracy, which may be different from the RRC_CONNECTED measurement requirements due to the energy consumption constraints.
Rapporteur’s Summary:
(3/16) contributions provided proposals on the accuracy requirement for positioning, rapporteur thinks it is a general principle which should be addressed at first.
Therefore, rapporteur proposes:
Proposal 3: To discuss whether SDT for positioning is used only when accuracy requirement is low.
LCS message and LPP message in INACTIVE with SDT
In RAN2#113e meeting, the following has been agreed regarding the related procedures for positioning in RRC_INACTIVE and captured in the TR 38.857.
	-	UE positioning procedures under the scope of RRC_IDLE/RRC_INACTIVE positioning, i.e. performed when the UE is in RRC_IDLE/RRC_INACTIVE.
-	NAS-transported positioning signalling
-	LCS messages defined in Clause 4.1.2 for location services in TS 24.571 [29]
-	LPP signaling for positioning (e.g., Capability transfer, Assistance data transfer, Location information transfer)
-	NRPPa
-	E-CID information transfer (UE-associated)
-	Positioning information transfer (UE-associated)
-	Measurement information transfer (non-UE-associated)
-	Uu Signaling and procedure
-	RRC signaling for positioning (e.g., posSRS configuration)
-	MAC procedure/L1 signaling (e.g., activation/deactivation for semi-persistent/aperiodic posSRS)
-	Transmission of UL-PRS and reception of DL-PRS
-	Reception for assistance information broadcast


In RAN2#113e meeting, the following proposals were captured in the summary regarding the LCS message and LPP message transmission while no agreement was reached.
	Proposal3: For DL positioning in IDLE/INACTIVE, the followings are not supported:
· RequestCapabilities/ProvideCapbilities for PRS cannot be sent in RRC_IDLE/INACTIVE (0/14, 3/13, 0/14, 2/14)
· RequestAssistanceData for DL-PRS cannot be sent for UE in RRC_IDLE/INACTIVE. (0/14, 3/14)
· DL-PRS configuration delivery to the UE in RRC_IDLE/INACTIVE is not supported. (0/14, 2/11)
· The report of PRS measurement performed in RRC_IDLE/INACTIVE is not supported when the UE is in IDLE. (0/13).
· Transfer of RequestLocationInformation when the UE is in RRC_IDLE/INACTIVE is not supported (0/14, 2/11)


Contributions [3] [7] proposed any UL LCS messages and LPP messages can be sent in RRC_INACTIVE if SRB2 via SDT is configured. Further, contribution [3] proposed the network can send DL LCS, LPP and RRCReconfiguration (SRS configuration) messages to the UE if there is ongoing SDT for the UE.
Contribution [4] proposed location service request and capability transfer may happen when the UE is in RRC_INACTIVE state.
Contribution [10] proposed that "Small Data Request message" and the corresponding "Network response messages" should support the transport of some LCS and LPP messages.
Rapporteur’s Summary:
(4/16) contributions provided proposals on transmission of LCS message and LPP message in RRC_INACTIVE. Rapporteur thinks this is a general principle which should be addressed at first, for both DL and UL. 
For LCS message, according to Control Plane Location Service procedures in TS 24.571, the following procedures are defined: 
-	Messages for MO-LR operations (see 3GPP TS 24.080 [5])
-	Messages for LocationNotification operations (see 3GPP TS 24.080 [5])
-	Messages for EventReport operations (see 3GPP TS 24.080 [5])
-	Messages for PeriodicTriggeredInvoke operations (see 3GPP TS 24.080 [5])
-	Messages for CancelDeferredLocation operations (see 3GPP TS 24.080 [5])
-	Messages for MSCancelDeferredLocation operations (see 3GPP TS 24.080 [5])
-	Messages for LocationPrivacySetting operations (see 3GPP TS 24.080 [5])
For LPP message, according to LPP procedures in TS 37.355, the following procedures are defined:
-	RequestCapabilities
-	ProvideCapabilities
-	RequestAssistanceData
-	ProvideAssistanceData
-	RequestLocationInformation
-	ProvideLocationInformation
-	Abort
-	Error
Hence, rapporteur suggests to discuss whether the above UL/ DL LCS messages and LPP messages can be transferred in RRC_INACTIVE. Therefore, rapporteur proposes:
Proposal 4: To further discuss whether UL LCS messages and LPP messages (in addition to ProvideLocationInformation) can be transferred in RRC_INACTIVE via SDT.
Proposal 5: To further discuss whether DL LCS messages and LPP messages can be transferred in RRC_INACTIVE if there is ongoing SDT for the UE.
DL NR positioning methods
DL NR positioning and RAT-independent positioning procedures with UE-based and UE-assisted mode can be divided into the following procedures:
· Location service request
· Capability transfer
· Assistance data transfer
· Location information Request
· Measurement triggering
· UE measurement reporting


Figure 1 procedures for DL positioning
Capability transfer
Contribution [4] held a view that capability transfer procedure may happen when the UE is in RRC_CONNECTED or in RRC_INACTIVE.
Contribution [6] proposed to confirm if the capability information among UEs performing RRC_CONNECTED or RRC_INACTIVE positioning will be varying and whether special capability indication is necessary.
Rapporteur’s Summary:
For the capacity transfer, if RequestCapabilities and ProvideCapabilities are discussed in section 2.2 and agreed, we can further discuss how to transfer it.
For the capacity indication, rapporteur generally thinks addressing this issue is reasonable, but not sure whether this could be a majority view. Thus, we may discuss this issue after the mechanism of positioning in RRC_INACTIVE is stable.
Therefore, rapporteur proposes:
Proposal 6: If capability transfer via LPP in RRC_INACTIVE is supported, to further discuss how to transfer.
Assistance data transfer
In RAN2#113e meeting, the following has been agreed regarding the PRS configuration for positioning in RRC_INACTIVE and captured in the TR 38.857.
	NOTE:	The following procedures are considered to have already been supported and can be reused for DL positioning in RRC_INACTIVE
-	On-demand SI request in RRC_INACTIVE for assistance data delivery by broadcast in RRC_INACTIVE
-	ProvideAssistanceData in RRC_CONNECTED for DL-PRS configuration used in RRC_INACTIVE downlink positioning
-	RequestLocationInformation can be sent in RRC_CONNECTED for DL-PRS measurement or location estimate performed in RRC_INACTIVE


It was concluded that assistance data in RRC_INACTIVE can be transferred to the UE by two ways: broadcast posSIB in RRC_INACTIVE and LPP message in RRC_CONNECTED state.
Contributions [1] [4] [5] [7] [8] confirmed the above two ways to transfer assistance data. Besides, contribution [4] proposed UE can transmit the RequestAssistanceData message to the LMF in RRC_INACTIVE state with SDT, contribution [9] suggested to support transmission of PRS configuration or indication for initiating PRS measurement to UE when in INACTIVE via initial access messages (i.e. Message 2/4 or Message B).
Contribution [7] suggested no stage-3 enhancements are needed for the above two ways. However, for the broadcast posSIB way, contribution [6] suggested to consider low latency change notifications of posSIBs for UEs performing RRC_INACTIVE/RRC_IDLE positioning, e.g. using paging and SI change notification messages, contribution [11] suggested to support posSIB retrieval using SDT. For the LPP message in RRC_CONNECTED, contribution [15] suggested to introduce the periodic PRS measurement for DL INACTIVE positioning, contribution [16] suggested to introduce validity criteria for pre-configured PRS configuration in RRC_CONNECTED, and to inform the RRC_INACTIVE UEs the minor change of pre-configured PRS configuration.
Rapporteur’s Summary:
(10/16) contributions provided proposals on the assistance data transfer. (5/10) contributions confirmed the two ways to transfer assistance data, which were agreed at last RAN2 meeting, therefore, rapporteur generally thinks no more proposal is needed, (4/10) contributions proposed new solutions to transfer assistance data to UE when in INACTIVE, for the benefits of low latency and low overhead signaling, which were not supported by the majority at RAN2 #113e meeting. If RequestAssistanceData and ProvideAssistanceData are discussed in section 2.2 and agreed, we can further discuss how to transfer it.
(1/10) contribution suggested the broadcast posSIB solution and LPP message in RRC_CONNECTED can be reused and no stage-3 enhancements are needed. (2/10) contributions suggested to enhance the broadcast posSIB solution. (2/10) contributions suggested to enhance the LPP message in RRC_CONNECTED solution.
Therefore, rapporteur proposes:
Proposal 7: If assistance data transfer via LPP in RRC_INACTIVE is supported, to further discuss how to transfer.
Proposal 8: To further discuss whether the enhancement of the current two ways to transfer assistance data should be supported.
Location information Request
In RAN2#113e meeting, the following has been agreed regarding the location information request for positioning in RRC_INACTIVE and captured in the TR 38.857.
	NOTE:	The following procedures are considered to have already been supported and can be reused for DL positioning in RRC_INACTIVE
-	On-demand SI request in RRC_INACTIVE for assistance data delivery by broadcast in RRC_INACTIVE
-	ProvideAssistanceData in RRC_CONNECTED for DL-PRS configuration used in RRC_INACTIVE downlink positioning
-	RequestLocationInformation can be sent in RRC_CONNECTED for DL-PRS measurement or location estimate performed in RRC_INACTIVE


Contributions [1] [4] [5] confirmed the above way to send location information request in RRC_CONNECTED. Besides, contribution [4] proposed RequestLocationInformation message can also be sent to the UE within RRC_INACTIVE state as a subsequent DL SDT, contribution [8] held a view that UE can receive positioning request via paging message or via downlink message during RACH procedure in RRC_INACTIVE state.
Rapporteur’s Summary:
(4/16) contributions provided proposals on the location information request. (3/4) contributions confirmed the way to send location information request in RRC_CONNECTED (including deferred MT-LR), which were agreed at last RAN2 meeting, therefore, rapporteur generally thinks no more proposal is needed, (2/4) contributions proposed new solutions to send location information request to UE when in INACTIVE, which were not supported by the majority at last RAN2 meeting. If RequestLocationInformation is discussed in section 2.2 and agreed, we can further discuss how to transfer it.
Therefore, rapporteur proposes:
Proposal 9: If location information request transmission in RRC_INACTIVE can be supported, to further discuss how to transfer.
Measurement
To support positioning for UE in INACTIVE, the most important aspect is to enable the UE to measure the PRS and report the measurement results to the LMF after potential reselection of the serving RAN node. The measuring of the PRS should be covered by RAN1 and RAN 4 while the report of the measurement result should be decided in RAN2.
Contribution [4] emphasized UE should perform requested measurements whenever the measurement triggering condition is met, no matter the UE is in RRC_INACTIVE, RRC_IDLE or RRC_CONNECTED state.
Contribution [6] proposed to send an LS to RAN4, Cc RAN1 to indicate the need for support and measurement requirements for the following DL-only positioning measurements in RRC_INACTIVE state: DL PRS-RSRP and DL RSTD.
Contribution [15] proposed to send an LS to RAN1 and RAN4 and trigger the evaluation whether the autonomous gap or special search space configuration is sufficient for PRS measurement in SDT based DL INACTIVE positioning.
Rapporteur’s Summary:
(3/16) contributions provided proposals on PRS measurement. (2/3) contributions proposed to send LS to RAN4 and RAN1 to address some issues, including:
· measurement requirements for DL PRS-RSRP and DL RSTD in RRC_INACTIVE, 
· evaluate whether the autonomous gap or special search space configuration is sufficient for PRS measurement in SDT based DL INACTIVE positioning.
Form rapporteur’s perspective, RAN1 and RAN4 will address the above issues, therefore, 
No proposal is made.
[bookmark: _Hlk68583308]Measurement reporting
[bookmark: _Hlk68584287]Since SDT will support the LCS message and LPP message transmission, the measurement report can be provided to LMF via SDT.
Contributions [1] [4] [5] [6] [7] [8] [9] [14] [16] proposed to send positioning measurement result in RRC_INACTIVE state by SDT. 
Contribution [7] proposed the following cases for PRS measurement and/or location estimate reporting should be supported for DL positioning in RRC_INACTIVE: 
· PRS measurement and/or location estimate performed in RRC_CONNCTED or RRC_INACTIVE can be sent in RRC_INACTIVE
· PRS measurement and/or location estimate performed in RRC_INACTIVE can be sent in RRC_CONNECTED
Contribution [9] suggested to support configuration of CG for SDT with parameters (e.g. periodicity) aligned with measurement reporting occasions in RRC_INACTIVE.
Furthermore, contributions [6] [9] [14] proposed to introduce segmentation solution for measurement reporting to fulfill the SDT size limitation, contributions [14] [16] proposed to introduce solutions to optimize report size of positioning report in RRC_INACTIVE, contribution [16] suggested to consider dedicated RACH resource for positioning report in RRC_INACTIVE.
Rapporteur’s Summary:
(9/16) contributions provided proposals on the measurement reporting. (9/9) contributions confirmed to send measurement report in RRC_INACTIVE by SDT, which were agreed at last RAN2 meeting, therefore, rapporteur generally thinks no more proposal is needed. (1/9) introduced two more cases which are reasonable from rapporteur’s perspective. (3/9) contributions proposed to introduce segmentation solution, (2/9) contributions proposed to introduce solutions to optimize report size, (1/9) contribution proposed to consider dedicated RACH resource.
Therefore, rapporteur proposes:
Proposal 10: The following cases for positioning measurement and/or location estimate reporting should be supported: 
· PRS measurement and/or location estimate performed in RRC_CONNCTED or RRC_INACTIVE can be sent in RRC_INACTIVE
· PRS measurement and/or location estimate performed in RRC_INACTIVE can be sent in RRC_CONNECTED.
Proposal 11: To discuss how to ensure suitable data volume threshold for measurement reporting via SDT, e.g. segmentation, report size optimization, dedicated RACH resource.
Visibility of RRC_INACTIVE in the LMF
Contribution [3] held a view that the transition to RRC_INACTIVE is up to network implementation, and it is invisible to the LMF. 
On the contrary, contributions [6] [9] proposed the RRC state should be visible to LMF, with it, the LMF can adapt the LPP message transmission.
Rapporteur’s Summary:
(3/16) contributions provided proposals on the visibility of RRC state in LMF. (2/3) contributions proposed the RRC state should be visible to LMF while (1/3) contribution thought it should be invisible.
Therefore, rapporteur proposes:
Proposal 12: To discuss whether the RRC state of UE is visible to LMF.
Coordination with SDT WI
It is noted in the current WID that the work regarding positioning in RRC_INACTIVE will be coordinated with the SDT WI. 
Contribution [14] proposed to discuss the way to coordinate with SDT WI, either follow up the SDT session and its result and reflect them into Positioning session or transfer our agreement made and request them to make the solution where our intended operation can work.
Contribution [3] proposed to inform SDT WI conclusions related to them for the support of positioning in RRC_INACTIVE state. 
Rapporteur’s Summary:
(2/16) contributions provided proposals on the coordination with SDT WI. (1/2) contribution proposed to inform SDT WI conclusions related to them. From rapporteur’s view, the interaction between two WIs can be done by companies offline.
[bookmark: _GoBack]No proposal is made.

Others
 E-CID method
In RAN2#113e meeting, the following proposals were captured in the summary regarding the E-CID positioning while no agreement was reached.
	Proposal6: RAN2 confirm on the following
· The current LPP spec can already support sending RRM measurement performed IDLE/INACTIVE in RRC_CONNECTED; (16/16)
· The current RRC spec can already support sending RRM measurement performed in IDLE/INACTIVE in CONNECTED (14/16)
The following can be confirmed during online discussion
Proposal7: Reporting of RRM measurement performed in RRC_INACTIVE in LPP should be supported by the UE in RRC_INACTIVE. (9/14)
Proposal8: RAN2 should discuss whether UE can report the RRM measurement performed in RRC_INACTIVE to the network in RRC message for UL E-CID. UL E-CID procedure has already been supported by NRPPa for the UE in RRC_INACTIVE. (7/14)


[bookmark: _Hlk68608840]Contribution [6] proposed to support at least both UE-assisted and UE-based measurements relating to DL-TDOA and DL-AoD positioning methods, while support of UE-assisted DL NR E-CID measurements is to be confirmed.
Rapporteur’s Summary:
(1/16) contribution provided proposals on the feasibility of current positioning methods. Rapporteur generally thinks we need further discuss on how to support it.
Therefore, rapporteur proposes:
Proposal 13: To further discuss the support of UE-assisted DL NR E-CID method in RRC_INACTIVE.
 UE autonomous RRC release
Contribution [6] proposed to support UE autonomous RRC release indication for UEs performing RRC_INACTIVE state positioning.
Rapporteur’s Summary:
Only (1/16) contribution provided a proposal on UE autonomous RRC release. Rapporteur generally thinks we can discuss this issue later.
No proposal is made.
 Mobility support 
Contribution [12] proposed to take mobility issue into account for positioning of UEs in RRC_INACTIVE state. Furthermore, Mobility aspects of RRC_INACTIVE UEs shall be considered for DL methods as first priority, and for UL and UL+DL methods as second priority.
Rapporteur’s Summary:
Only (1/16) contribution provided a proposal on mobility. Rapporteur generally thinks addressing this issue is reasonable, but not sure whether this could be a majority view. Thus, we may discuss this issue after the mechanism of positioning in RRC_INACTIVE is stable. 
No proposal is made.
RAT-independent positioning methods
[bookmark: _Hlk68585355]Contributions [3][6] proposed to support the following RAT-independent positioning methods in RRC_INACTIVE state: A-GNSS, Motion Sensor, WLAN, TBS and Bluetooth.
Contribution [3] held a view that RAT independent positioning methods had no difference with RAT-dependent positioning methods and some agreements can applied for both.
Rapporteur’s Summary:
(2/16) contributions provided proposals on the RAT-independent positioning methods. Both proposed to support the following RAT-independent positioning methods in RRC_INACTIVE state: A-GNSS, Motion Sensor, WLAN, TBS and Bluetooth. 
Moreover, (1/2) contribution proposed some agreements of RAT-dependent positioning methods can be exported to RAT-independent positioning. Rapporteur generally thinks we may discuss this issue after the details of RAT-dependent positioning methods are converged.
Therefore, rapporteur proposes:
Proposal 14: The following RAT-independent positioning methods should be supported in RRC_INACTIVE: A-GNSS, Motion Sensor, WLAN, TBS and Bluetooth.
UL and DL+UL NR positioning method
As showed in the figure below, the UL positioning mainly include the following procedures:
· TRP information exchange
· Capability transfer
· SRS configuration
· SRS transmission
· SRS measurements exchange


Figure 2 procedure for UL positioning
SRS transmission
From RAN2 perspective, to support UL related positioning methods, compared with DL, additional work is to transfer SRS in RRC_INACTIVE.
[bookmark: _Hlk67993849]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. The network can send SRS activation command (MAC CE or DCI) to the UE over SDT if there is ongoing SDT for the UE, otherwise the network shall transit the UE to RRC_CONNECTED based on RAN paging. Therefore, all SRS modes can be supported in INACTIVE. 
Contributions [3] [4] [13] suggested RAN1 to study how to support the UL SRS transmission for UL positioning in RRC_INACTIVE, e.g. sync, power control, SRS spatial relation, etc. Assuming UL SRS is used for UL positioning in RRC_INACTIVE, contribution [3] suggested the agreements for DL in RRC_INACTIVE are also applied for UL positioning in RRC_INACTIVE, the UE can transmit SRS (aperiodic, semi-persistent, periodic SRS) in RRC_INACTIVE if configured by the network, the network can send SRS activation command (MAC CE, DCI) to the UE if there is ongoing SDT for the UE. Otherwise if SDT is not ongoing, rely on legacy operation, i.e. the network shall transit the UE to RRC_CONNECTED, e.g. based on RAN paging.
Rapporteur’s Summary:
(3/16) contributions provided proposals on SRS transmission and (3/3) suggested RAN1 should decide how to support the UL SRS transmission for UL positioning in RRC_INACTIVE. After that, RAN2 can further discuss on UL positioning procedure in RRC_INACTIVE, e.g. SRS configuration, validity criteria for SRS configuration, measurement procedure, and so on.
Therefore, rapporteur proposes:
Proposal 15: Send an LS to RAN1 to study how to support the UL SRS transmission for UL positioning in RRC_INACTIVE, including sync, power control, SRS spatial relation.
SRS configuration
There are at least two ways to configure SRS to UE to guarantee the positioning in RRC_INACTIVE state:
· 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. 
· Configure the SRS in RRC_INACTIVE state to achieve a real-time configuration.
Contributions [2] [3] [9] [13] thought the above two ways can work and further consideration was needed, while contribution [7] suggested to include SRS configurations in the RRCRelease message.
Furthermore, contribution [13] suggested two solutions when the validity criteria for SRS configuration in RRC_INACTIVE state is not met:
· Entering connected state to perform UL positioning or update the SRS configuration,
· Remaining in RRC_INACTIVE state to perform UL positioning and receive updated SRS configuration.
Contribution [4] [8] suggested to consider the specification of SRS configuration.
Rapporteur’s Summary:
(7/16) contributions provided proposals on the SRS configuration. (4/7) contributions thought SRS configuration can be performed in both RRC_CONNECTED and RRC_INACTIVE state, while (1/7) contribution thought SRS configuration can be performed in RRC_CONNECTED state with RRCRelease message.
Therefore, rapporteur proposes:
Proposal 16: RAN2 assumes that SRS is used for UL positioning in RRC_INACTIVE, and SRS configuration for RRC_INACTIVE can be delivered in RRCRelease message.
Proposal 17: RAN2 assumes that SRS is used for UL positioning in RRC_INACTIVE, and RAN2 to discuss the delivery of SRS configuration in RRC_INACTIVE.
TA issue
Due to the mobility of the UE in RRC_INACTIVE state, the part or all of the SRS configuration may become invalid. In addition to the predefined area, the other validity criteria should also be considered for SRS configuration in RRC_INACTIVE state. For example, the RSRP of the pathloss RS or the spatial relation RS measured by the UE has changed a lot, causing the pathloss RS or the spatial relation RS previously configured to be no longer available; or, the timing of UE transmitting SRS changes a lot, e.g., due to camping cell change or TA command update; or, some other event causing the pre-configured SRS configuration is no longer valid.
Contribution [4] suggested to wait for RAN1’s conclusion on such as UL NR positioning signals (SRS and/or PRACH) and UL sync issues for UEs in RRC_INACTIVE mode.
Contributions [2][7] proposed to introduce a timer to guarantee the TA validation. Further, contribution [7] suggested the TA can be updated if needed, e.g. initiating a RACH request and obtaining the timing adjustment from msg2/msgB.
Rapporteur’s Summary:
(4/16) contributions provided proposals on the TA issue. (1/4) suggested to wait for RAN1’s conclusion, (3/4) suggested to introduce validity criteria for SRS configuration in RRC_INACTIVE state, e.g. introducing a timer.
Therefore, rapporteur proposes:
Proposal 18: RAN2 assumes that SRS is used for UL positioning in RRC_INACTIVE, and RAN2 to discuss TA maintenance mechanism for UE in RRC_INACTIVE.
1. Summary
Proposals that may be agreeable
Proposal 1: Deferred MT-LR should be supported in RRC_INACTIVE.
Proposal 10: The following cases for positioning measurement and/or location estimate reporting should be supported: 
· PRS measurement and/or location estimate performed in RRC_CONNCTED or RRC_INACTIVE can be sent in RRC_INACTIVE
· PRS measurement and/or location estimate performed in RRC_INACTIVE can be sent in RRC_CONNECTED.
Proposal 14: The following RAT-independent positioning methods should be supported in RRC_INACTIVE: A-GNSS, Motion Sensor, WLAN, TBS and Bluetooth.

Proposals that require further discussion with high priority
Proposal 2: To discuss whether MO-LR should be supported in RRC_INACTIVE.
Proposal 3: To discuss whether SDT for positioning is used only when accuracy requirement is low.
Proposal 4: To further discuss whether UL LCS messages and LPP messages (in addition to ProvideLocationInformation) can be transferred in RRC_INACTIVE via SDT.
Proposal 5: To further discuss whether DL LCS messages and LPP messages can be transferred in RRC_INACTIVE if there is ongoing SDT for the UE.
Proposal 11: To discuss how to ensure suitable data volume threshold for measurement reporting via SDT, e.g. segmentation, report size optimization, dedicated RACH resource.
Proposal 12: To discuss whether the RRC state of UE is visible to LMF.
Proposal 13: To further discuss the support of UE-assisted DL NR E-CID method in RRC_INACTIVE.
Proposal 15: Send an LS to RAN1 to study how to support the UL SRS transmission for UL positioning in RRC_INACTIVE, including sync, power control, SRS spatial relation.

Proposals that may require further discussion
Proposal 6: If capability transfer via LPP in RRC_INACTIVE is supported, to further discuss how to transfer.
Proposal 7: If assistance data transfer via LPP in RRC_INACTIVE is supported, to further discuss how to transfer.
Proposal 8: To further discuss whether the enhancement of the current two ways to transfer assistance data should be supported.
Proposal 9: If location information request transmission in RRC_INACTIVE can be supported, to further discuss how to transfer.
Proposal 16: RAN2 assumes that SRS is used for UL positioning in RRC_INACTIVE, and SRS configuration for RRC_INACTIVE can be delivered in RRCRelease message.
Proposal 17: RAN2 assumes that SRS is used for UL positioning in RRC_INACTIVE, and RAN2 to discuss the delivery of SRS configuration in RRC_INACTIVE.
Proposal 18: RAN2 assumes that SRS is used for UL positioning in RRC_INACTIVE, and RAN2 to discuss TA maintenance mechanism for UE in RRC_INACTIVE.
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