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Introduction
During the previous RAN2#116-e meeting [1], the following agreements were made to further progress on RRC_INACTIVE positioning:

	Agreements:
Proposal 1 (modified): The PRS configuration from LMF to UE is independent of the RRC state. That is, no impact on PRS configuration for RRC_INACTIVE (13/15) from RAN2 perspective.
Agreements:
Proposal 4 (modified): For positioning in RRC_INACTIVE state, the positioning assistance data can be delivered to UE through the following ways:
-	positioning system information, i.e. posSIB;(12/13)
-	pre-configure assistance data when UE in RRC_CONNECTED state;(11/13)
-	send to UE in RRC_INACTIVE during ongoing SDT procedure. (9/13).
Agreements:
Proposal 6: SRS for positioning in RRC_INACTIVE state can be configured through the following ways: 
-	RRCRelease with SuspendConfig (13/13)
-	SDT DL RRC message, i.e. Msg B / Msg 4 of RA-SDT (9/13)
-	WA: pre-configure positioning SRS in RRC_CONNECTED (9/13)
FFS detailed signalling for these approaches.
Proposal 8: Support SP SRSp for positioning in RRC_INACTIVE state. (12/13)
Proposal 9: SP Positioning SRS Activation/Deactivation MAC CE is reused for triggering SRSp transmission in RRC_INACTIVE. (12/12) 
Proposal 10: AP SRSp is not supported for positioning in RRC_INACTIVE state. (11/13).



This contribution provides a further discussion on the remaining open issues to be addressed in the context of RRC_INACTIVE state positioning. 
Positioning Methods and Measurements in RRC_INACTIVE state
NR E-CID 
UE-assisted DL NR E-CID are also supported to a certain degree since SS-RSRP and SS-RSRQ (RRM) measurements can already be measured in RRC_INACTIVE state. The remaining issue is to support the transmission of RRM measurements, while in RRC_INACTIVE state, which can be discussed along with measurement reporting of other DL-based positioning methods, e.g., using the SDT mechanism.
Observation 1: UE-assisted DL NR E-CID measurements are supported in RRC_INACTIVE state at least in the case of SS-RSRP and SS-RSRQ measurements.
Proposal 1:  RAN2 to support RRC_INACTIVE reporting of RRM measurements along with other DL-based positioning methods.
PRS pre-configuration enhancements
Based on the previous discussion the following Options were considered for PRS enhancement in RRC_INACTIVE state:
· Option 1: The UE reuses the pre-configuration of PRS received in RRC_CONNECTED and follows its validity criteria.
· Option 2: The LMF configures the UE with available PRS configuration within the RNA.
· Option 3: The LMF configures the UE with PRS configuration intended to be used in RRC_INACTIVE, meanwhile, the configuration should consider the parameters of SDT configuration (e.g. RA-SDT/CG-SDT resources, data volume threshold) possibly configured in UE.
· Option 4: No impact to PRS configuration for RRC_INACTIVE.
· Option 5: Others, please specify
On Option 1, we are of the view that the validity of the stored DL-PRS configuration may change or may be invalid, when transitioning from RRC_CONNECTED to RRC_INACTIVE state depending on the certain UE conditions (e.g., type of area, UE mobility). Furthermore, the implicit priority rules related to the measurement of DL-PRS resources as stated in TS 38.214 summary may also change. Therefore, it should be possible to update the DL-PRS configuration, e.g., using on-demand DL-PRS mechanism and/or utilise the (pre-) configured assistance data based on the associated validity criteria. It should be possible for an LMF to provide on-demand PRS in RRC_INACTIVE state, at least in the case of LMF-initiated on-demand DL-PRS. The on-demand PRS functionality should therefore extend to RRC_INACTIVE UEs.
During the RAN2#116-e [Offline-608] email discussion, not much progress was made due to the dependency on similar issues related to the DL PRS pre-configured assistance validity conditions under the latency agenda item.
Observation 2: PRS configuration may change or may no longer be valid when transitioning from RRC_CONNECTED to RRC_INACTIVE state depending certain factors such as UE mobility, etc.
Proposal 2: RAN2 to at least consider the support of LMF-initiated on-demand DL-PRS in RRC_INACTIVE state to enable update of the DL-PRS configuration.
Since this discussion on validity conditions, overlaps with similar validity aspects in [Post115-e][605] discussion, it is recommended to utilize the same validity criteria for the pre-configuration of assistance data in RRC_INACTIVE state. The same validity conditions for pre-configured assistance data for RRC_CONNECTED UEs may apply to RRC_INACTIVE UEs as well. 
Proposal 3: RAN2 to extend the same validity conditions for RRC_CONNECTED state (once agreed upon) to RRC_INACTIVE state for pre-configured assistance data.
UE Assistance Information 
The [Post115-e][608] email discussion also touched upon UE assistance information to enhance the positioning reporting configuration given the data volume constraints as well as the lack of awareness by the LMF, when transmitting the positioning report in RRC_INACTIVE state. 
Some of the discussed UE assistance information solutions include the use of PUR configuration request and UE LPP indication of more messages on the way. A key aspect to consider is if the UE assistance information is delivered via LPP (transparent to the gNB) or via lower layers (non-transparent) to the gNB. We understand that non-transparent solutions at the gNB should be await further progress from the SDT WI, since SDT considers multiple use cases in addition to positioning.
Observation 3: gNB non-transparent UE assistance information solutions (e.g., via lower layers) for positioning measurement reporting should be await further SDT WI.
Observation 4: gNB transparent UE assistance information solutions (e.g., via LPP) for positioning measurement reporting should be discussed in the Positioning WI.
Since the lower layers are transparent to any information specific to improving the positioning procedures in RRC_INACTIVE state, e.g., using BSR to indicate more data to be transmitted, there could be benefits to introducing UE assistance information at the LPP layer to optimize the transmission of the positioning measurement report by the LMF using, e.g., SDT-CG mechanisms. 	
Proposal 4: RAN2 to decide whether UE assistance information for optimized transmission of positioning measurement reports is gNB transparent (e.g., signaled via LPP) or gNB non-transparent (e.g., signaled via lower layer signalling).
Capability Aspects
The positioning capabilities may be distinguished among UEs supporting RRC_CONNECTED positioning and/or RRC_INACTIVE positioning and thus a differentiation 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 procedures in RRC_CONNECTED state while a lower end/reduced capability UE may be designed to exploit positioning procedures while operating in RRC_INACTIVE state.
Proposal 5: RAN2 to confirm if the capability information among UEs performing RRC_CONNECTED or RRC_INACTIVE positioning will be different and whether special RRC_INACTIVE capability is necessary. 
Conclusions
The observations can be summarized as follows:
Observation 1: Observation 1: UE-assisted DL NR E-CID measurements are supported in RRC_INACTIVE state at least in the case of SS-RSRP and SS-RSRQ measurements.
Observation 2: PRS configuration may change or may no longer be valid when transitioning from RRC_CONNECTED to RRC_INACTIVE state depending certain factors such as UE mobility, etc.
Observation 3: gNB non-transparent UE assistance information solutions (e.g., via lower layers) for positioning measurement reporting should be await further SDT WI.
Observation 4: gNB transparent UE assistance information solutions (e.g., via LPP) for positioning measurement reporting should be discussed in the Positioning WI.
The following proposals are presented in relation to RRC_INACTIVE positioning:
Proposal 1:  RAN2 to support RRC_INACTIVE reporting of RRM measurements along with other DL-based positioning methods.
Proposal 2: RAN2 to at least consider the support of LMF-initiated on-demand DL-PRS in RRC_INACTIVE state to enable update of the DL-PRS configuration.
Proposal 3: RAN2 to extend the same validity conditions for RRC_CONNECTED state (once agreed upon) to RRC_INACTIVE state for pre-configured assistance data.
Proposal 4: RAN2 to decide whether UE assistance information for optimized transmission of positioning measurement reports is gNB transparent (e.g., signaled via LPP) or gNB non-transparent (e.g., signaled via lower layer signalling).
Proposal 5: RAN2 to confirm if the capability information among UEs performing RRC_CONNECTED or RRC_INACTIVE positioning will be different and whether special RRC_INACTIVE capability is necessary.
References
[1] [bookmark: _Ref4422853][bookmark: _Ref524868549][bookmark: _Ref505694604][bookmark: _Ref471775016]R2-2111295, “Report from session on positioning and sidelink relay”, Session Chair (MediaTek), 3GPP RAN2#116-e, Nov. 2021.
[2] TS 37.355, “LTE Positioning Protocol (LPP)”, V16.3.0, December 2020.


Page 2/2
