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1. [bookmark: _Ref73829754]Introduction
[bookmark: Proposal_Pattern_Length]RAN has approved a new study item on expanded and improved NR positioning [1]. For LPHAP, the objective is
· Study the requirements on LPHAP as developed by SA1 and evaluate whether existing RAN functionality can support these power consumption and positioning requirements. Based on the evaluation, and, if found beneficial, study potential enhancements to help address any limitations [RAN2, RAN1]
· Study is limited to a single representative use case (use case 6 as defined TS 22.104). The choice of selected use case can be reviewed at the start of the study.
· Study is limited to enhancements to RRC_INACTIVE and/or RRC_IDLE state

RAN1 is working on the evaluation on the power consumption for LPHAP requirement:
· RAN1 confirmed that use case 6 defined in TS 22.104 is the single representative use case for the study of LPHAP
[image: ]
Note: Use case six, Flexible modular assembly area: Tracking of workpiece (in- and outdoor) in assembly area and warehouse.

In this contribution, we discuss potential RAN2 impact. 
Discussion
As discussed in [4], RAN1 is evaluating the power consumption of LPHAP positioning. RAN2 could discuss the potential enhancements, but need to wait for RAN1 in order to know whether existing methods can meet the LPHAP requirement or not.  
Proposal 1: RAN2 can discuss the potential enhancements, but we still need to wait for RAN1 conclusion on power consumption requirement before making final decision. 
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, MT-LR, the UE has to move to CONNECTED in order to report;
However, 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 remember the positioning session,  and what positioning methods are used for the UE. To meet the LPHAP power consumption requirement, it would be good to confirm whether the positioning in IDLE can be really supported or not. 
Proposal 2a: RAN2 to discuss whether the positioning in RRC_IDLE is supported or not based on existing methods, i.e. 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. 
RAN2 may also send LS to SA2 on this since it is SA2 scope. 
Proposal 2b: 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. 

2.2 Support of positioning in RRC_INACTIVE
In Rel-17, positioning in RRC_INACTIVE was introduced. Positioning may be performed when a UE is in RRC_INACTIVE. Any uplink LCS or LPP message can be transported in RRC_INACTIVE. If the UE initiated data transmission using UL SDT, the network can send DL LCS, LPP and RRC message (e.g. to configure SRS for UL positioning, if it is supported) to the UE. UE may also receive PRS or transmit SRS in RRC_INACTIVE. Support of all NR positioning measurements and support of NR positioning methods such as NR E-CID, DL-TDOA, DL-AOD, UL-AOA, UL-TDOA, Multi-RTT and RAT-independent positioning methods are extended for UEs in RRC_INACTIVE state. 
In [5], several enhancements directions were discussed, we only listed RAN2 related enhancements here: 
Enhancements direction 1: SRS enhancements: SRS configuration can be valid within a particular area ,e.g. multiple cells;
· The potential benefit could be that the UE does not need to request SRS configuration again, i.e. save signalling. But network needs to reserve several SRS resources for the UE, and measured gNBs need to monitor several SRS configurations since the network has no idea which SRS resources would be used. This will waste resources, and also be complicated to network implementation;
Observation 1: SRS configurations are valid within a positioning area which  will waste  resources, and be complicated to measured gNBs since the measured gNBs have to monitor multiple  SRS configurations simultaneously;

Enhancements direction 2: DRX enhancements: To align PRS measurement/SRS transmission and DRX configuration;
· To our understanding, the serving gNB is aware of PRS configuration  if the gNB also supports the PRS transmission. Therefore the only thing the gNB needs to know is whether the UE is a LPHAP UE, e.g. from UE or from network, and then the gNB can try to configure the DRX aligned with PRS configuration;
Observation 2: Based on the information whether the UE is LPHAP UE or not, the gNB can align DRX and PRS/SRS configuration by implementation;

Enhancements direction 3: network-initiated DL message transmission: To align PRS measurement/SRS transmission and DRX configuration;
· As commented by FL [5], “As the support of MT-SDT for UEs in RRC_INACTIVE state is to be studied in RAN2 in Rel-18 SDT agenda item, RAN1 should wait for the progress of RAN2”
Observation 3: Using MT-SDT for positioning should wait for the progress on Rel-18 MT-SDT;
Proposal 3: RAN2 to discuss the pons/cons of SRS and DRX enhancements.
1. Conclusion
Based on the discussion, we have following proposals:
Proposal 1: RAN2 can discuss the potential enhancements, but we still need to wait for RAN1 conclusion on power consumption requirement before make final decision. 
Proposal 2a: RAN2 to discuss whether the positioning in RRC_IDLE is supported or not based on existing methods, i.e. 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 2b: 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. 


Observation 1: SRS configurations are valid within a positioning area which  will waste  resources, and be complicated to measured gNBs since the measured gNBs have to monitor multiple  SRS configurations simultaneously;
Observation 2: Based on the information whether the UE is LPHAP UE or not, the gNB can align DRX and PRS/SRS configuration by implementation;
Observation 3: Using MT-SDT for positioning should wait for the progress on Rel-18 MT-SDT;
Proposal 3: RAN2 to discuss the pons/cons of SRS  and DRX enhancements.
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Use Case # Horizontal Positioninginterval/ | battery life time/ minimum operation
accuracy duty cycle time

1 10m on request 24 months

2 2mto3m < 4 seconds > 6 months

3 <1m no indication 1 work shift - 8 hours (up to 3 days, 1
month for inventory purposes)

4 <1m 1 second 6 -8 years

5 <1m 5 seconds - 15 minutes | 18 months

6 <1m 1551030 6 - 12 months

7 30 cm 250 ms 18 months

8 30cm 1 second 6 - 8 years (no strong limitationin
battery size)

9 10m 20 minutes 12 years (@20mJ/position fix)





