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1. [bookmark: _Ref73829754]Introduction
[bookmark: Proposal_Pattern_Length]At RAN2#119, RAN2 discussed the support of LPHAP, and agreed:

Agreements:
Proposal 1: RAN2 shall restrict the use case for any LPHAP discussions in RAN2 to Tracking of workpiece (in- and outdoor) in assembly area and warehouse (Use case # 6 in Table A.7.2-1 in TS 22.104).
RAN2 to consider at least the ‘Low Power Periodic and Triggered 5GC-MT-LR Procedures’ in TS 23.273.  Other procedures are not excluded from discussion.
RAN2 shall wait for RAN1 conclusions from evaluations on UE power consumption with respect to baseline functionality and whether enhancements are needed.  RAN2 will study potential areas for higher layer enhancements that may result in reduction of UE power consumption.

The candidate solutions were discussed in the email discussion [407]. Based on companies’ inputs, email discussion Rapporteur left some open issues for further discussion, e.g. positioning only UE in LPHAP, positioning in RRC_IDLE.
In this contribution, we continue the discussion on  potential RAN2 impact. 
Discussion
2.1 Support of positioning in RRC_IDLE
In [5], RAN1 discussed the support of positioning in RRC_IDLE, see FL summary:
	From reviewing the contributions in this meeting, 7 companies (CATT, vivo, Samsung, InterDigital, CMCC, Ericsson, Qualcomm) provide views on the study of DL positioning in RRC_IDLE state.
· It is stated in [8/Samsung] that, the potential enhancements on LPHAP is limited to RRC_INACTIVE and/or RRC_IDLE state, which is a RAN2-led objective, therefore, RAN1 should wait for RAN2’s clarification on whether positioning in RRC_IDLE is within the scope of LPHAP.
· 4 companies (vivo, CMCC, Ericsson, Qualcomm) propose that at least DL PRS measurement in RRC_IDLE state should be supported. Furthermore, 2 companies (CATT, InterDigital) suggest to study whether/how to support measurements/location estimates reporting in RRC_IDLE states.
FL comments: In Rel-17 SI, the following agreements were achieved in RAN1#103-e meeting. RAN1 understands that the DL PRS measurement is feasible in RRC_IDLE state; while whether to support the measurements/location estimates reporting in RRC_IDLE states should be up to RAN2. It is noted that uplink data transmission in UL SDT is only supported for UEs in RRC_INACTIVE states in Rel-17, RAN2 should check whether UL SDT in RRC_IDLE state is feasible. 
	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.






UE efficiency (power consumption) was discussed in Rel-17 SI/WI positioning enhancements. The outcome from Rel-17 SI on RRC_IDLE (captured in TR38.837) is: 
	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.
The following procedures are considered as feasible for DL positioning methods in RRC_IDLE:
· Reporting of DL-PRS measurement and/or location estimate performed in RRC_IDLE when the UE is in RRC_INACTIVE/RRC_CONNETED.

NOTE: The following procedures are considered to have already been supported and can be reused for positioning in RRC_IDLE
· On-demand SI request in RRC_IDLE for assistance data delivery by broadcast in RRC_IDLE
· ProvideAssistanceData can be sent in RRC_CONNECTED for DL-PRS configuration used in RRC_IDLE downlink positioning
· RequestLocationInformation can be sent in RRC_CONNECTED for DL-PRS measurement and/or location estimate performed in RRC_IDLE





In summary, nothing was introduced in Rel-17, given existing solution can work, RAN2 did not introduce the reporting in RRC_IDLE. 
If positioning is supported for RRC_IDLE , the following procedure could be expected (based on Rel-17 conclusion). 
· The UE could get assistance data via broadcast signalling or preconfiguration in Connected mode;
· The UE could perform PRS measurement in IDLE mode;
· The UE can report the results (UE based positioning methods) to internal LCS client for MO-LR
· For NI-LR and MT-LR, the UE has to move to CONNECTED in order to report;
In email discussion [407], the concerns were raised as 
	Alt1: measurement is performed in IDLE and reported in CONNECTED, including the concerns:
· Issue 1: 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.
· Issue 2: 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.



For issue 1, to our understanding, there is additional power saving benefit for RRC_IDLE compared to RRC_INACTIVE since the paging, RRM requirement are different. But this should be confirmed by RAN1. 
Proposal 1: The benefit of performing positioning in RRC_IDLE should be confirmed by RAN1. 
For issue 2, the CN will discard the UE context (including positioning context, positioning session) when the UE moves to IDLE. It is unclear how the AMF is aware of which LMF, GMLC, external LCS client are waiting for the results, and it is also unclear how the AMF still keep track of the positioning session,  and what positioning methods are used for the UE. Therefore existing mechanism cannot work well for the positioning in RRC_IDLE. However we tend to agree that it should be confirmed by SA2. 
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. 
Another concern mentioned in [407] is
	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?



The solution proposed in [6] is
	Proposal 5: RAN2 is suggested to study DL positioning measurement reporting in RRC_IDLE state by taking 1) legacy RACH procedure; 2) legacy PUR design as baseline, details are FFS.




So far, not like LTE, we do not have any solution to allow the UE sends data in RRC_IDLE. LTE early data transmission for IoT device (based on PRACH)  is not supported in NR for RRC_IDLE. SDT is also not supported for RRC_IDLE. We consider it is out of scope of the positioning SI/WI to support the report from UE in RRC_IDLE. 
Proposal 3: Positioning report in RRC_IDLE should be deprioritized until there is mechanism to support data transmission in RRC_IDLE. 
For UL positioning in RRC IDLE, the open issue left in [407] id
	Proposal 8: RAN2 to further discuss whether to study UL positioning in RRC_IDLE (5/14) including the following issues:
· The beneficial for power saving of support UL positioning in RRC_IDLE state;
· Whether UE can send SRS in RRC_IDLE state, considering capability and/or AS security problem;
· The accuracy of PRACH based positioning;




The main issue to support UL positioning in RRC-IDLE is whether and how the UE sends UL SRS in RRC_IDLE, what TA/SRS resources should be used. Same issue for PRACH, e.g. the accuracy of PRACH based positioning.  This should be discussed in RAN1 first. 
Proposal 4: UL positioning in RRC_IDLE should be deprioritized until RAN1 concludes whether it is feasible to send UL SRS, and the accuracy of PRACH based positioning in RRC_IDLE. 
2.2 Paging and RRM measurements for LPHAP
As discussed in [407]
	Proposal 1: RAN2 to further study optimization on paging and/or RRM measurements for the 6 - 12 months battery life requirement of LPHAP (8/15) including:
1. Discuss if there is requirement of positioning-only UEs in LPHAP. 
2. Discuss the candidate solutions based on the requirement:
· a) Relax paging and/or RRM measurement through simple negotiation between UE and network. (4/14)
· b) Define a new mode for LPHAP with reference to the MICO mode which is used for CM_IDLE UE at present. (3/14)
· c) Extended DRX or reduce/configure the SSB to match the PRS instance. (1/14)




For paging optimization, the proposal from company is, “After receiving the positioning request of deferred 5GC-MT-LR, during the whole deferred MT-LR period, NW may not page UE due to positioning requirement.”. We see the following problems:
· So far, MT-LR period is not predicable since it mainly depends on the event. And therefore it is unclear how can network to avoid this. 
· It is unclear whether the UE needs to read paging during the period, e.g. for ETWS, CMAS or other service;
· It is not in RAN2 scope, should be discussed in SA2. 
· RAN2 should focus on positioning enhancements instead of general power saving aspects. 
Proposal 5: Paging optimization should be discussed in power saving WI instead of positioning SI/WI. 
For defining a new mode for RRC_INACTIVE, similar to MICO, our concerns are:
· To introduce “MICO” for RRC_INACTIVE will impact RAN2, SA2, CT groups;
· RAN2 should focus on positioning enhancements instead of general power saving aspects. 
Proposal 6: The need for a new mode “MICO” for RRC_INACTIVE should be discussed in power saving WI instead of positioning SI/WI. 
For extending DRX configuration to match the PRS instance. That is under discussion in RAN1. RAN2 can wait for RAN1 conclusion. 
1. Conclusion
Based on the discussion, we have following proposals:
Proposal 1: The benefit of performing positioning in RRC_IDLE should be confirmed by RAN1. 
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: Positioning report in RRC_IDLE should be deprioritized until there is mechanism to support data transmission in RRC_IDLE. 
Proposal 4: UL positioning in RRC_IDLE should be deprioritized until RAN1 concludes whether it is feasible to send UL SRS, and the accuracy of PRACH based positioning in RRC_IDLE. 
Proposal 5: Paging optimization should be discussed in power saving WI instead of positioning SI/WI. 
Proposal 6: The need for a new mode “MICO” for RRC_INACTIVE should be discussed in power saving WI instead of positioning SI/WI. 
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