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1. Introduction
In the last RAN2#119e meeting, agreements regarding the LPHAP have been made as follows:
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.
In this paper, we would like to further present our views on the LPHAP.
2. Discussion
2.1 Enhancement of positioning in the RRC_Inactive state
For RRC_Inactive state, the UE could measure the DL-PRS when the UE is in the RRC_Inactive state, if the DL-PRS has been configured towards the UE in the RRC Release with suspend msg. SRS transmission is also possible for UEs in the RRC_Inactive state, if the SRS configuration has been sent towards the UE in the RRC Release with suspend msg, though SRS transmission needs to be stopped when the Timing advance or the spatial relation for the configured RS becomes invalid. In all, the positioning procedure in RRC_Inactive state could be taken as the baseline for study of LPHAP, for the sake of power efficiency.
Proposal 1: RAN2 to agree that positioning procedure in RRC_Inactive state could be taken as a baseline for study of LPHAP, for the sake of power efficiency.
Note that pre-configuration of multiple of DL-PRS configuration corresponding to different areas has already been supported in the R16 positioning WI. The UE does not need to enter the RRC_Connected state to update the DL-PRS configuration. On the other hand, SRS transmission is still constrained by the timing advance and spatial relation for the configured RS validity, which means that currently UE cannot transmit SRS within a relatively large area without reconfiguration of the SRS from the network. In R18, to support LPHAP, RAN2 might need to study the mechanism to let the UE perform SRS transmission without further reconfiguration from the network in a relatively large area. 
Proposal 2: In R18, to support LPHAP, RAN2 to study the mechanism to let the UE perform SRS transmission without further reconfiguration from the network in a relatively large area.
In addition, when the UE enters a new area and requests for a new SRS from the new serving UE, to avoid power consumption of UE, the serving gNB in the new area could retrieve the UE already applied SRS configuration from the last anchor gNB. Then, the serving gNB could choose to confirm with the other gNBs in the positioning area whether or not the UE already applied SRS configuration will not cause interference to their allocated SRS configuration, before sending new SRS configuration towards the UE. If the answer is yes, the serving gNB could just notify the UE of maintaining the already applied SRS configuration. Otherwise, the current serving gNB distributes new SRS configuration towards the UE. In all, the network should maintain the SRS configuration of the LPHAP UE as much as possible
Proposal 3: RAN2 to agree that current serving gNB distributes new SRS configuration towards the UE only when the serving gNB confirms that the UE previously applied SRS configuration is not orthogonal to any one of the SRS configurations that are already distributed by gNBs in the new positioning area.
2.2 Feasibility of positioning in the RRC_Idle state
Conventionally, in the RRC_Idle state, the UE cannot transmit SRS, since the UE context including the SRS configuration has already been deleted when the UE enters the RRC_Idle state. Hence, the network cannot know the UE position by making UL measurement on the UE transmitted SRS. 
Observation 1: conventionally, in the RRC_Idle state, the UE cannot transmit SRS, since the UE context including the SRS configuration has already been deleted when the UE enters the RRC_Idle state.
In our opinion, the only way of enabling the SRS transmission in the RRC_Idle state is to let the gNB distribute the SRS configuration during the RACH procedure. Firstly, the UE needs to inform the gNB of its purpose of initializing the RACH procedure is positioning via msg1(the preamble is dedicated allocated for positioning) or msg3, then the SRS configuration could be sent towards the UE in msg2/4. Once UE confirms that it wins the contention resolution, it can transmit the configured SRS for UL positioning. Also, we suggest RAN2 to consult RAN4 for the possibility of SRS transmission in the RRC_Idle state. An example of implementation is illustrated in the following figure.
Proposal 4: RAN2 to consult RAN4 for the possibility of SRS transmission in the RRC_Idle state.
Proposal 5: RAN2 to discuss the possibility of using msg2/4 in the RACH procedure for configuration of the SRS for the positioning in the RRC_Idle state.


  Figure 1: an exemplar implementation of SRS configuration and SRS transmission for positioning implementation 

On the other hand, regarding the downlink direction, in the RRC_Idle state, the UE needs to perform SS-RSRP measurement on the SS signals or the PBCH-DMRS for the purpose of cell selection/reselection, etc. So similarly, it may be possible for the UE to perform DL-PRS measurement for DL positioning in the RRC_Idle state. The issue is how to let UE transmit the location measurement result/positioning result towards the network without spending too much signaling msg exchange, or the APP layer could allow the UE transit to the RRC_Connected state to send the DL-PRS measurement towards the network periodically (with a relatively long period configured). So, we propose RAN2 to study the possibility of employing DL-PRS measurement for positioning in the RRC_Idle state.
Observation 2: In the RRC_Idle state, the UE cannot not transmit SRS. Hence, the network cannot know the UE position by making UL measurement on the UE transmitted SRS.
Proposal 6: RAN2 to study the possibility of employing DL-PRS measurement for positioning in the RRC_Idle state.   
3. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following observations and proposals:
Proposal 1: RAN2 to agree that positioning procedure in RRC_Inactive state could be taken as a baseline for study of LPHAP, for the sake of power efficiency.
Proposal 2: In R18, to support LPHAP, RAN2 to study the mechanism to let the UE perform SRS transmission without further reconfiguration from the network in a relatively large area.
Proposal 3: RAN2 to agree that current serving gNB distributes new SRS configuration towards the UE only when the serving gNB confirms that the UE previously applied SRS configuration is not orthogonal to any one of the SRS configuration that is already distributed by gNBs in the new positioning area.
Observation 1: conventionally, in the RRC_Idle state, the UE cannot transmit SRS, since the UE context including the SRS configuration has already been deleted when the UE enters the RRC_Idle state.
Proposal 4: RAN2 to consult RAN4 for the possibility of SRS transmission in the RRC_Idle state.
Proposal 5: RAN2 to discuss the possibility of using msg2/4 in the RACH procedure for configuration of the SRS for the positioning in the RRC_Idle state.
Observation 2: In the RRC_Idle state, the UE cannot not transmit SRS. Hence, the network cannot know the UE position by making UL measurement on the UE transmitted SRS.
Proposal 6: RAN2 to study the possibility of employing DL-PRS measurement for positioning in the RRC_Idle state.  
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