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1. Introduction
In R2#120, the following tdocs have been submitted under the agenda 8.2.4 for LPHAP

[1]	R2-2211228	Discussion on LPHAP	CATT	discussion	Rel-18	FS_NR_pos_enh2
[2]	R2-2211232	Discussion on LPHAP	vivo	discussion	Rel-18	FS_NR_pos_enh2
[3]	R2-2211250	Discussion on LPHAP	Huawei, HiSilicon, CATT, China Unicom, Nokia, Spreadtrum	discussion	Rel-18	FS_NR_pos_enh2
[4]	R2-2211464	Support of LPHAP	Intel Corporation	discussion	Rel-18	FS_NR_pos_enh2
[5]	R2-2211840	Further consideration on LPHAP	OPPO	discussion	Rel-18	FS_NR_pos_enh2
[6]	R2-2211919	Considerations on some aspects for LPHAP	Sony	discussion	Rel-18	FS_NR_pos_enh2
[7]	R2-2212051	Discussion on low power high accuracy positioning	Lenovo	discussion	Rel-18	
[8]	R2-2212072	SRS Configuration for supporting LPHAP	Fraunhofer IIS, Fraunhofer HHI	discussion		
[9]	R2-2212075	Discussion on LPHA positioning	Xiaomi	discussion		
[10]	R2-2212180	Discussion on LPHAP	Spreadtrum Communications	discussion	Rel-18	
[11]	R2-2212230	DL Positioning measurement report 	THALES	discussion		
[12]	R2-2212243	Enhancements to Positioning in RRC_INACTIVE State for LPHAP	Qualcomm Incorporated	discussion		
[13]	R2-2212360	UL SRS Inactive mode complexities and Sequence ID Management and Simulations Recommendations	Ericsson	discussion	Rel-18	
[14]	R2-2212510	DRX related enhancement for LPHAP	Nokia, Nokia Shanghai Bell	discussion	Rel-18	FS_NR_pos_enh2
[15]	R2-2212512	Discussion on LPHAP	InterDigital Communications	discussion	Rel-18	
[16]	R2-2212648	Discussion on the alignment between PRS and DRX	Samsung	discussion	Rel-18	FS_NR_pos_enh2
[17]	R2-2212683	Discussion on LPHAP	ZTE Corporation	discussion	Rel-18	FS_NR_pos_enh2
[18]	R2-2212711	Further considerations on LPHAP	CMCC	discussion	Rel-18	FS_NR_pos_enh2
In this contribution, we summarize the main proposals LPHAP for facilitating discussion in this topic.
2. Enhanced SRS configuration for RRC_INACTIVE
During the previous R2 meeting, the following agreement has been made regarding enhanced SRS configuration for RRC_INACTIVE positioning:

Agreement:
Proposal 3 (modified): RAN2 agree to study enhancements on SRS configuration (12/15). Further study the following candidate enhancements on SRS configuration, including the possible interference and changes of spatial relations problems.
-	a) Validity area mechanism; (12/13)
-	b) SRS update mechanism; (10/13)
-	c) Pre-configure multiple SRS, which could include broadcast transmission of configurations with UE-specific determination along with the network of a configuration; (9/13)
FFS if item c would require network nodes to measure multiple SRS configurations for the same UE simultaneously.
LS to RAN1 to ask them about interference issues with SRS configurations across multiple cells and about the validity of SRS parameters.

With the above, the LS R2-2210917 has been sent to R1.

In this meeting, under this issue, the following proposals have been submitted:
	Company+tdoc
	Proposal

	CATT 1228
	Discussion on pre-configure multiple SRS
Proposal 3: The network nodes don’t need to measure multiple SRS configurations for the same UE simultaneously after the request to obtain/update SRS via RACH-based procedure.
Proposal 4: The mechanism of pre-configure multiple SRS is recommended for normative work.

	Vivo 1232
	Proposal 1: Regarding Pre-configured SRS for multiple cells, each cell associate one dedicated SRS configuration or shares the same SRS configuration, LS to RAN3 to confirm the feasibility and wait for RAN1 response about interference issues and the validity of SRS parameters.
Proposal 2: Regarding the SRS update mechanism, the following candidate solutions can be considered: 
· Implicit indication: The new RAN node should release the UE to RRC INACTIVE during RRC resume if the Positioning Information IE is contained in the RETRIEVE UE CONTEXT RESPONSE message,
· Explicit indication: UE initiates a new cause (e.g., SRS update) in the RRCResumeRequest message.
Proposal 3: RAN2 to study how to maintain the TA for SRS transmission in RRC_INACTIVE, potential solutions include:
· Solution 1: UE initiated the TA update with a new cause indication(e.g., SRS update) in the RRCResumeRequest message,
· Solution 2: UE initiated the TA update with a dedicated RACH resource.

Longer candidate values for SRS periodicity
Proposal 6: Introduce longer candidate values for SRS periodicity, e.g., 15360, 20480, 30720ms. LS to RAN1/RAN4 for confirmation of feasibility.

	HW et al 1250
	Enhanced SRS configuration
Proposal1: SRS positioning validity area for UL positioning in RRC_INACTIVE is beneficial from higher layer’s perspective and is recommended for normative work.
Proposal2: SRS configuration update request for SRS positioning validity area is needed in the following scenarios and recommended to normative work.
· Scenario1: During the UL positioning procedure, if UE moves out of the SRS positioning validity area.
· Sceanrio2: At the initiation of UL positioning procedure when an event is detected.
Proposal3: Broadcast of SRS configurations with SRS positioning validity areas and pre-configuration of multiple SRS configurations are beneficial from higher layer’s perspective and are recommended to normative work. 

	Intel 1464
	Proposal 9: RAN2 should select a solution that does not require the measured gNB to monitor multiple SRS configuration simultaneously for a UE.  
Proposal 11: RAN2 recommendation should be, in WI phase, continue the discussion/study on the enhancements for LPHAP, including.  
-SRS related enhancements to avoid frequent reconfiguration of SRS configuration upon cell change;
-Alignment between PRS configuration and DRX configuration;
-Feasibility of measurement in RRC_IDLE and report in RRC_CONNECTED;

	LENOVO 2051
	Proposal 1: RAN2 is suggested to study the TA maintenance issues when UE reselects to a new cell during the validity area according to RAN1’s conclusions.

	Fraunhofer 2072
	Proposal 1: UE shall be configured with SRS which is valid in a certain area, such as list of cells. 
Proposal 2: A SRS configuration shall be mapped to a downlink reference signal, the measurement on the DL reference signal indicates to the UE whether some other UE in the network is currently using the uplink SRS configuration or not. 
Proposal 3: The SRS configuration shall be divided into common and UE-specific for RRC_INACTIVE. The common configuration shall be coordinated among multiple cells. 
Proposal 4: The UE-specific part / complementary parameter (sequences or cyclic shift) may be derived by the UE based on UE identifiers or identifier of the last visited cell or signaled by the cell (if SDT mechanism is active). 
Proposal 5: The transmission of positioning SRS in RRC_INACTIVE mode shall be stopped if the UE moves away from validity area (consisting a list of cells) or exceeds the validity timer. 
Proposal 6: The positioning SRS in RRC_INACTIVE mode shall be triggered to stop if the RSRP on an associated DL-RS (SSB or PRS), – reference resource, falls below a certain threshold or rises above a certain threshold configured by the network. 

	Xiaomi 2075
	Proposal 1: The gNB configures the SRS positioning validity area by RRC release message when the gNB configures the SRS for RRC inactive UE.
Proposal 2: The SRS resources with validity area should be reserved in advance by the gNB which is in the SRS positioning validity area.
Proposal 3: Both LMF and gNB to determine the SRS positioning area should be studied and the above signalling procedures could be considered as start point.
Proposal 4: The UE sends the SRS configuration request to the gNB when the SRS is invalid and the gNB provides the updated SRS configuration to the UE and LMF, and UE may send the activation/deactivation request to the gNB if the semi-persistent or aperiodic SRS is configured.
Proposal 5: The UE indicates the SRS status to the LMF in the event report and the LMF don’t need to trigger the gNB to configure the SRS if the SRS configuration is still valid.

	Spreadtrum 2180
	Proposal 1: SRS positioning validity area mechanism is beneficial for power consumption perspective and is recommended for normative work.
Proposal 2: RAN2 to further study how to determine the SRS configuration with validity area mechanism.
Proposal 3: if the SRS configuration is valid, there is no need to send the event report to LMF when the event is detected for UL positioning.
Proposal 4: There are two SRS configuration with validity area scenarios: 1) The initial SRS configuration when event is detected; 2) During the UL positioning procedure, UE moves out of SRS configuration valid area. 
Proposal 5: For UL positioning, broadcast multiple SRS configuration with valid area can be supported in RRC_INACTIVE.

	QC 2243
	Proposal 4:	From RAN2 perspective, support pre-configuration of positioning SRS during the location preparation phase of the 'Low Power Periodic and Triggered 5GC-MT-LR Procedures'. One or more positioning SRS configurations can be provided to the gNB/UE during the location preparation phase. Capture Figure 5 and corresponding procedure description in the TR 38.859.
Proposal 5:	From RAN2 perspective, support splitting the SRS for positioning configuration into
(a) Common parameter that can be pre-configured and applicable to multiple cells
(b) UE specific parameter that can not be pre-configured but provided in the SRS activation messages.
Proposal 6:	From RAN2 perspective, support UE triggered positioning SRS activation and deactivation request (if allowed/configured by an LMF during the "location preparation phase") with an RRC message or UL MAC-CE. 
Limitation 5 – UE Mobility
Proposal 7:	From RAN2 perspective, support an "area validity" for (pre-configured) positioning SRS.

	Ericsson
	Proposal 1	Capture in TR.
•	To minimize Interference, UL-SRS Resource pool would have to be maintained and this leads to capacity loss. IIOT requires solution which can be scaled.
•	UL-SRS Resource pool would not only require reserving time/frequency resource but also other resource such as sequence ID.
•	Wrong TA leads to accuracy degradation. Preamble based TA update would lead to large positioning error. The objective however is High Accuracy
•	Over-provisioning of TRPs may have to be done where some of the TRPs must keep on listening even when nothing is heard.
Proposal 2	Sequence ID co-ordination and allocation is done such that each UE UL-SRS in a validity area uniquely identifies the UE.
Proposal 3	Occasional PDCCH monitoring is configured to provide accurate TA to improve positioning accuracy.
Proposal 4	Send an LS to RAN3 asking on NW overhead and signalling impacts issue and if it is feasible to transmit UL-SRS in multi-cell during Inactive.
•	For UL-SRS multi-cell (in a validity area), can we assume the listening TRPs would always be same? Does NW need to over-provision (configure several TRPs where some of them simply must listen even when nothing is heard”?
Proposal 5	Capture the Observation 1 to 4 in the TR as shown in the Annex (Text Proposal for TR).
Proposal 6	SRS configuration in RRC Inactive mode is not valid in multiple cell.

	IDC 2512
	Proposal 1: 	Support providing UE with SRSp configuration that is valid over a positioning area consisting of multiple cells
Proposal 2: 	Support UE sending a request for updating the SRSp configuration when the UE enters a new cell in a new positioning area.

	ZTE 2683
	Proposal 3: Wait for RAN1’s reply LS on the feasibility of SRS across multiple cells before determining solutions. If the feasibility of pre-configuration is ensured by RAN1, support the pre-configured SRS across multiple cells to achieve flexibility.

	CMCC 2711
	Proposal 4: RAN2 is kindly asked to confirm the UL-SRS configuration distribution enhancement for LPHAP (e.g., broadcasted by SI).



2.1	Validity area mechanism
In RAN1#110bis-e, the following conclusion was made [2]:
	Conclusion
· Evaluations show that UE (re)entering RRC_CONNECTED state to obtain SRS (re)configuration increases power consumption;
· Note: This intermediate conclusion may be updated before capturing it in the TR if new/different evaluations are provided and to add information about the number of sources.



On the proposition on SRS positioning validity area, the following proposals have been proposed for recommending the study to normative work
· HW et al thinks that SRS positioning validity area for UL positioning in RRC_INACTIVE is beneficial from higher layer’s perspective and is recommended for normative work
· Spreadtrum think that SRS positioning validity area mechanism is beneficial for power consumption perspective and is recommended for normative work.
· QC thinks that from RAN2 perspective, support pre-configuration of positioning SRS during the location preparation phase of the 'Low Power Periodic and Triggered 5GC-MT-LR Procedures'. 
· IDC proposes to support providing UE with SRSp configuration that is valid over a positioning area consisting of multiple cells

Some concerns raised by companies on the R1 related issues, including
· General
· Ericsson mentioned that SRS configuration in RRC Inactive mode is not valid in multiple cell.
· ZTE thinks that we should wait for R1’s reply LS on the feasibility of SRS across multiple cells. We should support the mechanism only when its feasibility is ensued by R1.
· TA issues
· Vivo has proposed the solution for TA maintenance with UE-initiated TA update request 
· LENOVO proposed to study the issue of TA maintenance for cell reselection within SRS positioning validity area
· Ericsson mentioned that Wrong TA leads to accuracy degradation and proposed to configure occasional PDCCH monitoring
· Interference
· Ericsson mentioned that to minimize Interference, UL-SRS Resource pool would have to be maintained and this leads to capacity loss
· VIVO proposes to wait for R1 responses about interference issues
· Sequence ID, Over-provisioning of TRPs, signaling impacts issue
· Ericsson mentioned that coordination between cells on sequence id is needed

Comments from the Rapporteur:
With the discussion above, the rapporteur would like to make the following observations
· There is a general consensus from R2’s perspective that SRS positioning validity is beneficial for power saving that it avoids frequent reconfiguration of SRS configurations upon cell change
· R1-related issues such as TA, interference, sequence ID has been notified to R1 for further analysis with the LS in R2-2210917
· Recommendation can be made from R2’s perspective while also considering the feasibility analysis of the mechanism in R1.

Based on the discussion above, we propose the following:
Proposal1: SRS positioning validity area for UL positioning in RRC_INACTIVE can avoid frequent reconfiguration of SRS configuration upon cell reselection and is recommended for normative work from R2’s perspective if feasible from R1’s perspective
· The solution should not require the gNB to monitor multiple SRS configuration simultaneously for a UE

2.2	SRS update mechanism 
The rapporteur would like to give the following summary to the proposals for SRS update mechanism
· On the scenarios of SRS configuration update mechanism
· It is proposed by HW et al that the following two scenarios also need to be considered for how the UE handles the continuity of positioning procedure:
· Scenario 1: During the UL positioning procedure UE moves out of the SRS positioning validity area
· Scenario 2: At the initiation of UL positioning procedure when event is detected
· Spreadtrum has the same proposal
· IDC proposes to support UE sending a request for updating the SRS configuration when the UE enters a new cell in a new positioning area.
· On the detailed solution for SRS update
· VIVO proposed that it can be enabled by implicit indication by NG-AP message or explicitly by a new cause value in RRCResumeRequest message
· Xiaomi proposed that the UE can send request to gNB for SRS activation/deactivation is semi-persistent SRS/aperiodic SRS is configured
· QC thinks that UE-triggered SRS activation/deactivation request can be supported, either by RRC message or UL MAC CE

Based on the discussion above, we propose the following for the SRS configuration request with SRS validity area. 
Proposal2: SRS configuration update request for SRS positioning validity area can be discussed during normative work 
· Scenarios requiring SRS configuration update request include:
· Scenario1: During the UL positioning procedure, when the SRS configuration turns invalid, e.g., when the UE moves out of the SRS positioning validity area.
· Sceanrio2: At the initiation of UL positioning procedure when an event is detected.
· Detailed solution for the SRS update, e.g., with RRC message, UL MAC, or NG-AP message can be discussed in the WI phase

2.3	Pre-configure multiple SRS 
On the the proposition of the solution
· HW et al proposed that it should be recommended to normative work. Also, the multiple configs can be provisioned by broadcast
· Spreadtrum proposes to broadcast multiple SRS configuration with valid area can be supported in RRC_INACTIVE.
· QC also thinks that one or more positioning SRS configs can be given to the UE/gNB

On pre-configuring multiple SRS configurations for multiple SRS positioning validity area
· CATT mentioned that network nodes don’t need to measure multiple SRS configurations for the same UE simultaneously after the request to obtain/update SRS via RACH-based procedure
· Intel has raised the concern that we should select a solution that does not require the measured gNB to monitor multiple SRS configuration simultaneously for a UE
 
Proposal3: Pre-configuration of multiple SRS configurations for multiple SRS positioning valid areas can be discussed in normative work. 
· The pre-configuration of multiple SRS configurations can be delivered to the UE either by dedicated signalling or SI broadcast
2.4	Other issues
Other aspects have also been proposed regarding the SRS positioning validity area, which can be summarized as follows:
· SRS configuration methods for SRS positioning validity area
· Fraunhofer and QC propose to divide the SRS configuration into the common and UE-specific parts for RRC_INACTIVE. 
· Fraunhofer also proposes to associate a SRS configuration to a DL reference signal
· Xiaomi mentions that SRS positioning validity area is configured by RRCRelease message, it should be reserved by gNB in advance, both gNB and LMF can determine the SRS positioning area, and the SRS status is indicated in the event report
· SRS transmission validation
· Fraunhofer mentioned that the SRS transmission should satisfy the RSRP criteria
· Longer SRS transmission periodicity
· Vivo has proposed to have longer periodicity for SRS transmission and send a LS to R1

Based on the discussion above, we propose the following. 
Proposal4: The following issues related to SRS positioning validity area can be discussed during the WI 
· SRS configuration details, including common/UE-specific SRS configuration, association with DL reference signal, siganling design, SRS resources reservation, etc.
· SRS transmission validation
· Longer SRS transmission periodicity

3. RRC_INACTIVE procedure for LPHAP

On this issue, the following has been proposed
	Company tdoc
	Proposal

	CATT 1228
	Optimization on paging and/or RRM
Observation 1: Considering the use case restricted for LPHAP, positioning is the main requirement and maybe the only requirement. It is meaningful to support optimize on paging and/or RRM for the goal of 6-12 months battery life.
Proposal 1: Optimization on relax paging at least for deferred MT-LR service type is recommended for normative work.
Proposal 2: RAN2 to discuss whether the legacy relaxed measurement rules are enough for the power saving goal of LPHAP.

	HW et al 1250
	RRC_INACTIVE procedures
Proposal5: Skipping paging reception in RRC_INACTIVE for LPHAP is beneficial from power saving point of view and feasible from higher layer’s perspective. Skipping paging reception in RRC_INACTIVE is recommended for normative work for achieving LPHAP requirements. 
Proposal6: RRM relaxation techniques in legacy releases and eDRX cycle longer than 10.24s can be beneficial for power saving for LPHAP and thus can be reused.

	Intel 1464
	Proposal 5: Paging optimization should be discussed in a separate WI instead of positioning SI/WI. 
Proposal 6: The need for a new mode “MICO” for RRC_INACTIVE should be discussed in a separate WI instead of positioning SI/WI. 

	Xiaomi 2075
	Proposal 6: We suggest RAN2 wait the conclusion on ultra-deep sleep type from RAN1 and then decide how to address skipping paging monitoring and relaxed RRM measurement issues.

	Ericsson 2360
	Proposal 7	Non-Positioning procedure related (e.g., communication related; MICO states, RRM relaxation, eDRX cycle) power saving enhancement is not discussed in Positioning WI.

	CMCC 1711
	Proposal 3: RAN2 is kindly asked to introduce a MICO-like mode to RRC-INACTIVE/IDLE state for LPHAP (e.g., suspending some operations like paging and RRM).


 
Within the SA1 TS, the following has been captured:
	A.7.2	Low Power High Accuracy Positioning 
Low power high accuracy positioning is an integral part of a considerable number of industrial applications. The total energy needed for a specific operation time for such a low power high accuracy positioning optimized IoT-device is a combination of energy for positioning (varies depending on the used positioning method), energy for communication/‌synchronization and a difficult to predict factor to take additional losses through e.g. security, power management, microcontroller, and self-discharge of batteries into account. 



3.1	Relaxed Paging

For this issue, the proponents include
· CATT thinks that optimization by relaxing paging at least for deferred MT-LR is recommended for normative work
· HW et al thinks that skipping paging can help achieve the power saving requirements for LPHAP
· CMCC thinks that we should define a power saving state similar to MICO mode in RRC_INACTIVE such that paging and RRM can be skipped
· Xiaomi mentioned that R1 is also having related discussion for ultra-deep sleep
· Ericson and Intel think that non-positioning procedures should not be discussed in positioning WI

Rapporteur’s comments
· While there is no SA2 impacts if paging is skipped for deferred MT-LR for LPHAP, since the network would not send emergency call, signalling etc to the UE
· The SA1 requirement is clear that the power consumption is not only the power consumption for positioning
· Paging reception is within the scope of R2 and can be discussed in R2

Based on the discussion above, the following is proposed
[bookmark: _Hlk119091018]Proposal5: Paging relaxation by skipping paging reception in RRC_INACTIVE for LPHAP is beneficial from power saving point of view and feasible from higher layer’s perspective. Skipping paging reception in RRC_INACTIVE is recommended for normative work from R2’s perspective for achieving LPHAP requirements. 
· Detailed solutions to be discussed during the WI phase, FFS which WI
3.2	Relaxed RRM
On this issues, two proposals have been given:
· HW et al think that the legacy RRM mechanism and eDRX can be helpful for power saving for LPHAP 
· CATT proposes to study where the legacy solutions are enough for RRM relaxation
Since reusing legacy mechanism would not have any spec impact, no proposal is formulated.
4. PRS and DRX reception alignment
During R2#119bis, the following agreement had been made:

Agreement:
RAN2 will study the following candidate enhancements on DL-PRS configuration after there is progress in RAN1 and potentially RAN4.
-	a) Simplified PRS configuration; (2/15)
-	b) PRS is configured close to SSBs; (2/15)
-	c) Limit PRS reception in a time period; (3/15)
RAN2 can consider the feasibility of configuration alignment between PRS and DRX (at least paging DRX).

On this issue, the following has been proposed
	Company tdoc
	Proposal

	CATT 1228
	Configuration alignment between PRS and DRX
Proposal 5: Optimization on configuration alignment between PRS and DRX is recommended for normative work.

	Vivo 1232
	Alignment of DRX and positioning
Proposal 4: To align the positioning configuration with DRX/eDRX, the following solution can be considered:
· The LMF acquires the DRX/eDRX configuration from gNB/AMF,
· The LMF sends assistance data to gNB for optimal SRS/PRS configuration,
· The LMF indicates to UE to perform PRS measurement within a specific time window.

	Intel 1464
	Proposal 10: Based on LPHAP indication from the LMF, it is feasible for the RAN to align DRX configuration with PRS configuration for corresponding UE.  
Proposal 11: RAN2 recommendation should be, in WI phase, continue the discussion/study on the enhancements for LPHAP, including.  
· SRS related enhancements to avoid frequent reconfiguration of SRS configuration upon cell change;
· Alignment between PRS configuration and DRX configuration;
· Feasibility of measurement in RRC_IDLE and report in RRC_CONNECTED;

	OPPO 1840
	Proposal 1: RAN2 to agree to wait for the output of the discussion of the benefit of the alignment between DRX and PRS on the RRC_inactive state UE for LPHAP use scenario, before making any progress on the discussion on the signaling procedure to support it.

	SONY 1919
	Proposal 5: In case of aperiodic/event triggered PRS transmission let the LMF align the PRS transmission to the UE DRX cycle/PO, 
Proposal 6: In case of periodic PRS transmission let the AMF (or gNB) align the UE DRX/PO to the Periodic PRS transmissions by adding an Offset to the UE-ID for PO calculation, similar to the solution in LTE for MuSIM as specified in 36.304 and 23.502 for avoiding paging collision. 

	LENOVO 2051
	Proposal 5: The DRX configurations depending on the UE’s RRC state should be shared with the LMF from the NG-RAN node or from the UE.

	Nokia 2510
	Proposal 1: It’s beneficial if the LMF was somehow aware of the DRX configuration of the UE to align the PRS configuration with the configured DRX active time. 
Proposal 2:  Selectively avoiding positioning measurement on some occasions when the PRS and DRX configuration are not aligned or when certain criteria are met is beneficial to reduce UE power consumption.
Proposal 3: Adopt the text proposal for DRX-related enhancement for LPHAP proposed in R2-2212510.

	SS 2648
	Proposal 1. RAN2 is kindly asked to further discuss the feasibility of the configuration alignment between DRX and PRS considering the two general options below.
· Option 1. Adjust PRS configuration to DRX configuration. The LMF can adjust the PRS configuration considering the DRX configuration given by the gNB/AMF.
· Option 2) Adjust DRX configuration to PRS configuration. The gNB/AMF can adjust the DRX configuration considering the PRS configuration given by the LMF.

	ZTE 2683
	Proposal 4: Support gNB to configure DRX parameters for one UE to suit the PRS configuration of this gNB.



The general view from companies is that the alignment between DRX and PRS is feasible from R2’s perspective for power saving for LPHAP

Concerns have also been raised by the following companies
· OPPO thinks that we should wait for the R1 confirmation on the benefits before making any progress
For the proponents of the solution
· SS thinks that there are two scenarios for PRS and DRX alignment
· Fix DRX and adjust PRS to align with DRX
· Fix PRS and adjust DRX to align with PRS
· LMF-based DRX adjustment
· VIVO thinks that LMF can obtains DRX config from gNB/AMF, sends AD to gNB and can indicate 
· Intel thinks that indication from LMF can help RAN to align DRX with PRS
· UE-based DRX adjustment
· SONY thinks that a similar solution for MUSIM can be considered for AMF to align the paging occasion with PRS
· LENOVO thinks that DRX configurations depending on the UE’s RRC state should be shared with the LMF from the NG-RAN node or from the UE
· LMF-based PRS adjustment
· Nokia thinks that it is beneficial for LMF to know the DRX config such that PRS can be adjusted

Among the other proposals:
· Nokia also thinks that measurement report can be skipped when PRS and DRX are not aligned
· For RRC_INACTIVE, ZTE proposes that gNB should be able to configured DRX parameters for UE to align with PRS

Based on the proposals above, we propose the following for the alignment between DRX and PRS for power saving of LPHAP

Proposal6: Alignment between DRX and PRS is beneficial from power saving point of view for LPHAP and is recommended to normative work
· Two scenarios for DRX/PRS alignments are considered: (a) PRS alignment with fixed DRX (b) DRX alignment with fixed PRS
· Solutions for the PRS/DRX alignment, e.g., LMF-based/UE-based solution, to be discussed in the WI phase
· Impacts to different RRC states (RRC_INACTIVE and RRC_IDLE) to be discussed in WI phase


5. RRC_IDLE positioning
During R2#119bis, the following agreements have been made:

Agreement:
Further discuss the two candidate solutions on how to report measurements taken in RRC_IDLE as below:
Alt1: measurement is performed in IDLE and reported in CONNECTED, including the concerns:
-	Whether the mechanism of measurement in IDLE and report in CONNECTED is more beneficial for power saving than legacy mechanism, i.e. RRC_INACTIVE positioning.
-	Whether the CN can handle the measurement reports from the UE in RRC_CONNECTED, while the positioning was performed in RRC_IDLE.
Alt2: measurement is performed in IDLE and report is carried with initial access messages, including the concern:
-	Is there AS context/security issue on sending the measurements to LMF?


On this issue, the following has been proposed
	Company tdoc
	Proposal

	CATT 1228
	Positioning in RRC_IDLE state
Proposal 6: DL positioning in RRC_IDLE state is recommended for normative work.
Proposal 7: RAN2 send an LS to SA2&SA3 to ask if there is any AS context/security issue for UE to report measurements with initial access messages, if yes, whether this issue can be solved.
Proposal 9: UL positioning in RRC_IDLE state at least for deferred MT-LR service type with periodic and time determined event is recommended for normative work. 
Proposal 10: RAN2 send an LS to RAN1 and/or RAN4 to ask whether UE can send SRS in RRC_IDLE state, considering capability.
Proposal 11: Capture the text proposal for positioning in RRC_IDLE state into TR 38.859.

	Vivo 1232
	Support of positioning in RRC_IDLE
Proposal 7a: LS to RAN1 to confirm whether the mechanism of measurement in IDLE and report in CONNECTED is more beneficial for power saving than positioning in RRC_INACTIVE. 
Proposal 7b: LS to SA2 to confirm whether the CN can handle the measurement reports from the UE in RRC_CONNECTED, while the positioning was performed in RRC_IDLE.
Proposal 8: The measurement report in RRC_IDLE can be set with a low priority or can be excluded from the scope of this release.

	Intel 1464
	Proposal 1: There is additional power saving benefit of performing positioning in RRC_IDLE and report in CONNECTED compared with performing positioning in RRC_INACTIVE.  
Proposal 2: RAN2 to send LS to SA2, to check whether the CN can handle the measurement reports from the UE in RRC_CONNECTED, while the positioning was performed in RRC_IDLE for MO-LR, MT-LR and NI-LR. 
Proposal 3: RAN2 waits for RAN1 to provide feedback on the feasibility of positioning reporting in RRC_IDLE. 
Proposal 4: RAN2 waits for RAN1 to provide feedback on the feasibility of UL positioning in RRC_IDLE. 
Proposal 11: RAN2 recommendation should be, in WI phase, continue the discussion/study on the enhancements for LPHAP, including.  
· SRS related enhancements to avoid frequent reconfiguration of SRS configuration upon cell change;
· Alignment between PRS configuration and DRX configuration;
· Feasibility of measurement in RRC_IDLE and report in RRC_CONNECTED;

	Oppo 1840
	Proposal 2: RAN2 to agree to send a LS towards RAN1 for evaluation of the feasibility of reporting the DL measurement results in the RRC_Connected state. The drafted LS is attached in the annex part

	SONY 1919
	Proposal 4: Further discuss power saving options to use MO-SDT for positioning measurement reporting.

	LENOVO 2051
	[bookmark: OLE_LINK3]Proposal 2: For DL measurement reporting in RRC_IDLE state, RAN2 to consider request RAN1 to evaluate the power saving benefit for alternative 1 and SA2/SA3 to provide feedback on potential AS context/security issues for alternative 2.
Proposal 3: RAN2 is suggested to study the procedure and signalling to support UL Positioning for RRC_IDLE state, e.g., SRS configuration/transmission.
Proposal 4: SRS configuration enhancements for RRC_INACTIVE state can be used for RRC_IDLE state if positioning in RRC_IDLE state is supported.

	Xiaomi 2075
	Proposal 8: For downlink positioning in RRC idle, the positioning assistance information is provided to UE by positioning SIB and the UE measures the PRS in the RRC idle and sends the positioning measurement report after entering the RRC Connected or sending the measurement report by MSG5.

	Thales 2230
	Proposal 1: Measurement is performed in IDLE and reported in CONNECTED mode 
Proposal 2: Depending upon the urgency of report required i.e. UE can immediately transit to connected mode for urgent report, 
Proposal 3: If UE is not moving it can wait till it goes to connected mode next time

	QC 2243
	Proposal 2:	From RAN2 perspective, support performing positioning measurements in RRC_IDLE state with event reporting in RRC_CONNECTED state.

	Ericsson 2360
	Proposal 8: Send an LS to RAN1 to define RSTD measurements for RRC idle mode.

	IDC 2512
	Proposal 3: 	Support initial access-based signalling for transfer of the measurement reports, or the location estimates when supporting DL-based positioning in IDLE state

	CMCC 1711
	Proposal 1: RAN2 is kindly asked to trigger the discussion about solutions to enable UL positioning in RRC-IDLE. LS to SA may be needed.



The discussion for positioning in RRC_IDLE can be categorised into UL positioning and DL positioning 

For UL positioning:
· The supporting companies include
· CATT thinks that it can be at least supported for deferred MT-LR, while LS should be sent to R1/4 to confirm on the feasibility to send SRS in RRC_IDLE
· Lenovo thinks that we should also study UL positioning and solution for RRC_INACTIVE can be reused for RRC_IDLE
· Concerns from companies include
· Intel thinks that we should wait for R1’s feedback on the feasibility of UL positioning in RRC_IDLE
For DL positioning
· On power saving benefits
· Intel thinks that there is additional power saving benefit of performing positioning in RRC_IDLE and report in CONNECTED compared with performing positioning in RRC_INACTIVE.  
· VIVO thinks that we should ask R1 for whether the is power saving benefit
· On measurement report in RRC_IDLE
· VIVO thinks that measurement report in RRC_IDLE should be set as a low priority solution or can be excluded. 
· Intel thinks we should wait for R1 feedback
· Both VIVO and Intel think we should ask SA2 on whether LMF can handle measurement reports in RRC_CONNECTED while the measurement is performed in RRC_IDLE
· On measurement in IDLE while report in RRC_CONNEDTED
· OPPO thinks we should ask R1 on whether it is feasible to perform measurement in RRC_IDLE and report in RRC_CONNECTED.
· Xiaomi, Qualcomm, IDC and Thales that the measurement report can be sent to the network after the UE transitioning to RRC_CONNECTED; 
· Lenovo thinks that the power saving benefits can be evaluated by R1 
· Lenovo and CATT think that securities issues by sending measurement report with msg5 should be evaluated by SA2/3
· Xiaomi also thinks that AD can be delivered to the UE by posSIB for positioning in RRC_IDLE
· E// thinks that we should ask R1 to define RSTD measurement for IDLE mode.
· Thales also thinks that the report can be deferred to connected if it is not urgent

Rapporteur’s comments:
On UL positioning in RRC_IDLE
· There is a general concern on whether it is feasible to send SRS in RRC_IDLE
· We also notice that R1 is also evaluating whether it is feasible to do so in RRC_IDLE
On DL positioning in RRC_IDLE
· Design of MO-SDT in RRC_IDLE is not within the scope of R18 and also out of R1’s scope
· Evaluation of power saving benefits for reporting RRC_IDLE measurement in RRC_CONNECTED is under the scope of R1
· On measurement report in RRC_CONNECTED
· There should be no technical issues if it is reported to the LMF after security activation, like in legacy NBIOT, for which measurement is performed in RRC_IDLE and measurement report performed in RRC_CONNECTED
· On reporting the measurement report in msg5 before the security activation, legacy mechanism supports this in eLTE connected to 5GC in the NAS signalling that the measurement report can be sent to the AMF via NAS signalling with the CP solution for MO-SDT in RRC_IDLE. So the current spec might already be able to support it from stage3 perspective for NAS signaling
· The NAS signalling is excerpted as follows from the TS 24.501 
[image: ]
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· Stage2 procedure is excerpted as follows from TS 23.273




Based on the discussion above, we think that the following can be proposed:

Proposal7: DL positioning in RRC_IDLE is recommended to normative work from R2’s perspective if power saving benefits are confirmed by R1
· Measurement is performed in RRC_IDLE while measurement report is sent in RRC_CONNECTED
· Feasibility of measurement report in msg5 should be evaluated with SA2/3 involved.
· Whether the CN can handle the measurement reports from the UE in RRC_CONNECTED, while the positioning measurement was performed in RRC_IDLE, should be evaluated in the WI phase with SA2 involved.

Proposal8: Leave the evaluation of whether UL positioning in RRC_IDLE is feasible to R1.
· R2 can continue the discussion in WI phase if it is feasible from R1’s perspective
6. LS from SA2
In R2#119bis, the following has been agreed:

Agreement:
Exposure of LPHAP information to the gNB and/or LMF (e.g., as a UE capability) can be discussed in normative work if any enhancement for LPHAP is agreed, taking into account any guidance from SA2.


The following proposals have been submitted regarding the LS from SA2
	Company
	Proposal

	CATT 1228
	Discussion on the LS from SA2
Observation 2: Whether to provide LPHAP indication to RAN before positioning procedure is triggered is up to the requirement, i.e. the finally agreed enhancements and adopted implementations. It is hard to determine it at this stage.
Proposal 12: The draft LS in Annex A can be taken as reference.

	Vivo 1232
	Reply LS to SA2 on LPHAP indication
Proposal 9: Inform SA2 in the reply LS that no need to provide LPHAP indication to RAN before positioning procedure is triggered.

	Intel 1464
	Proposal 7: Confirm SA2 conclusion that during the positioning procedure, AMF provides the LPHAP indication to the LMF, and the LMF also sends LPHAP indication to RAN in the NRPPa message (stage 2 and RAN3 impact).  
Proposal 8: Reply SA2 that for LPHAP, RAN2 would like to focus on the enhancement related to positioning procedure, and therefore do not consider “provide LPHAP indication to RAN at an earlier time, before positioning procedure is triggered”.  

	Xiaomi 2075
	Proposal 7: There is no need to provide LPHAP indication to RAN before positioning procedure is triggered.

	ZTE 2683
	Proposal 1: Support LPHAP UE to send its capability directly to LMF and/or gNB for identification, based on the specific enhancements. 
Proposal 2: Do not support LPHAP indication embedded in NRPPa message, no matter NG-RAN node requires the LPHAP indication at earlier time or during the positioning procedure.



Rapporteur’s comments:
· With the agreement made during last R2 meeting, it has already agreed that we shall study this during the WI phase
· It is indeed not clear whether the indication is needed, given the stage3 nature of the issue
Hence, we propose the following:
Proposal9: Confirm that R2 has not identified the the necessity of the LPHAP indication to the gNB before positioning procedure. 

7. RRC state transition assistance and LPP segmentation
	Company
	Proposal

	QC 2243
	Proposal 1:	From RAN2 perspective, support providing the UE configured LCS activity for the "Low Power Periodic and Triggered 5GC-MT-LR Procedures" to the NG-RAN node to assist the NG-RAN node in RRC state transition for the target device. Discuss further the candidate solutions:
-	Alt 1: Extend the "Expected UE Behaviour" IE in TS 38.413. 
-	Alt 2: Extend the NRPPa Positioning Information Exchange Procedure in TS 38.455.
Capture Figures 2 and 3 together with corresponding procedure description in the TR 38.859.
Proposal 3:	From RAN2 perspective, support LPP message segmentation in cooperation with LCS messages (i.e., LPP messages embedded in LCS Event Reports). Capture Figure 4 and corresponding procedure description in the TR 38.859.



Rapporteur’s comments:

· RRC state transition assistance seems to be an issue leftover from R17. While it might also be applicable for R18 with positioning in RRC_INACTIVE
· LPP message segmentation has also been proposed and discussed in R17. It might be relevant to LPHAP if LPHAP still uses SDT for RRC_INACTIVE. It should also be clarified whether the issue has already been existing since the beginning when LPP segmentation was first introduced.
Based on the above discussion, we propose that 
Proposal10: RRC state transition assistance can be discussed in the WI phase 

Proposal11: LPP segmentation can be discussed in separate agenda item from LPHAP

8. Event report
	Company
	Proposal

	Vivo 1232
	Event report skipping
Proposal 5: LS to SA2 to confirm the feasibility of event report skipping in deferred MT-LR:
· For UL positioning, the UE can skip the unnecessary event report and only transmit SRS if the SRS configuration is still valid. 
· For DL positioning, the UE can indicate the change of measurement results is within the configured threshold or skip the event report when the measurement result is almost unchanged during the positioning interval.

	CATT
	Proposal 8: RAN2 to confirm that for deferred MT-LR service type with periodic and time determined event, LMF have acknowledgment of the occurrence of positioning event, so partial or even all event report can be omitted.



Rapporteur’s comments:
· The issue has been discussed in the previous email discussion. While during that time companies concern is that this is a SA2 issue
· Whether the event report is needed should be discussed and considered under the complete procedure for positioning
· RAN2 can initiate the discussion while involvement with SA2 is also needed
Based on the above, we propose the following:
Proposal12: Skipping event report for LPHAP can be discussed in the WI phase with SA2 involvement.

9. MT-SDT
	Company
	Proposal

	Sony 1919
	Proposal 1: Both alternatives, configuration triggered via MT-SDT or configured via RRC release should be considered.
Proposal 2: Further discuss wake-up mechanism to trigger UE to initiate positioning procedure or if legacy procedures can be used.
Proposal 3: Introduce new parameter “positioning trigger indication”, in relation to the MT-SDT procedure to initiate/trigger the positioning procedure/measurements.



However, during R2#119bis, the following agreement had been made:

Agreement:
Proposal 2: RAN2 agree that support of MT-SDT in Rel-18 positioning is treated as low priority in SI. (14/15)

Thus, from the Rapp’s point of view, we don’t need continue discussion on the enhancement related to MT-SDT for R18 positioning.

For this, no proposal is formulated with the previous agreement.
10. Summary
Based on the discussion above, we make the following observations:
Enhanced SRS configuration
Proposal1: SRS positioning validity area for UL positioning in RRC_INACTIVE can avoid frequent reconfiguration of SRS configuration upon cell reselection and is recommended for normative work from R2’s perspective if feasible from R1’s perspective
· The solution should not require the gNB to monitor multiple SRS configuration simultaneously for a UE

Proposal2: SRS configuration update request for SRS positioning validity area can be discussed during normative work 
· Scenarios requiring SRS configuration update request include:
· Scenario1: During the UL positioning procedure, when the SRS configuration turns invalid, e.g., when the UE moves out of the SRS positioning validity area.
· Sceanrio2: At the initiation of UL positioning procedure when an event is detected.
· Detailed solution for the SRS update, e.g., with RRC message, UL MAC, or NG-AP message can be discussed in the WI phase

Proposal3: Pre-configuration of multiple SRS configurations for multiple SRS positioning valid areas can be discussed in normative work. 
· The pre-configuration of multiple SRS configurations can be delivered to the UE either by dedicated signalling or SI broadcast

Proposal4: The following issues related to SRS positioning validity area can be discussed during the WI 
· SRS configuration details, including common/UE-specific SRS configuration, association with DL reference signal, siganling design, SRS resources reservation, etc.
· SRS transmission validation
· Longer SRS transmission periodicity

RRC_INACTIVE procedure
Proposal5: Paging relaxation by skipping paging reception in RRC_INACTIVE for LPHAP is beneficial from power saving point of view and feasible from higher layer’s perspective. Skipping paging reception in RRC_INACTIVE is recommended for normative work from R2’s perspective for achieving LPHAP requirements. 
· Detailed solutions to be discussed during the WI phase, FFS which WI
[bookmark: _GoBack]
PRS and DRX alignment
Proposal6: Alignment between DRX and PRS is beneficial from power saving point of view for LPHAP and is recommended to normative work
· Two scenarios for DRX/PRS alignments are considered: (a) PRS alignment with fixed DRX (b) DRX alignment with fixed PRS
· Solutions for the PRS/DRX alignment, e.g., LMF-based/UE-based solution, to be discussed in the WI phase
· Impacts to different RRC states (RRC_INACTIVE and RRC_IDLE) to be discussed in WI phase

RRC_IDLE positioning
Proposal7: DL positioning in RRC_IDLE is recommended to normative work from R2’s perspective if power saving benefits are confirmed by R1
· Measurement is performed in RRC_IDLE while measurement report is sent in RRC_CONNECTED
· Feasibility of measurement report in msg5 should be evaluated with SA2/3 involved.
· Whether the CN can handle the measurement reports from the UE in RRC_CONNECTED, while the positioning measurement was performed in RRC_IDLE, should be evaluated in the WI phase with SA2 involved.

Proposal8: Leave the evaluation of whether UL positioning in RRC_IDLE is feasible to R1.
· R2 can continue the discussion in WI phase if it is feasible from R1’s perspective
LS from SA2 for LPHAP indication
Proposal9: Confirm that R2 has not identified the the necessity of the LPHAP indication to the gNB before positioning procedure. 

RRC state transition and LPP segmentation
Proposal10: RRC state transition assistance can be discussed in the WI phase 

Proposal11: LPP segmentation can be discussed in separate agenda item from LPHAP

Event Report Skipping
Proposal12: Skipping event report for LPHAP can be discussed in the WI phase with SA2 involvement.

11. References
[1] RP-213561, new SID on Study on expanded and improved NR positioning
[2] RAN1 #110bis-e Chair’s Notes 
[3] RAN2 #119bis-e Chair’s Notes
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