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Introduction
For the study on ‘Expanded and improved NR positioning’, the SID [1] describes the objective of SI regarding LPHAP as below:
	· 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



From RAN2 perspective, the main objective would be the study of potential enhancement on positioning procedure in RRC_INACTIVE and/or RRC_IDLE state. In this paper, we further discuss the potential enhancement for RRC_INACTIVE and RRC_IDLE separately. 
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Enhancement for positioning in RRC_INACTIVE state
At the last meeting, companies proposed various kinds of potential enhancements on positioning in RRC_INACTIVE state and RAN2 had further discussion on each proposal in the post e-mail discussion ‘[Post119-e][407][POS] LPHAP upper layer enhancements (CATT)’. Among them, we would like to further discuss on SRS configuration since there are a few different directions to resolve the same problem, which need further discussion to check the feasibility of each direction.
In R17, the SRS transmission for positioning is supported in RRC-INACTIVE mode. The UE can receive the SRS configuration to use in RRC_INACTIVE state via RRC release message and the configuration can be valid within the serving cell (i.e., the cell giving the RRC release message) area. Thus, when the UE moves to another cell, it should transit to RRC_CONNETED state to receive the updated SRS configuration, which can lead to much energy consumption especially for the moving UEs (e.g., vehicles, IoT equipment …) in factory scenario. To resolve this problem, some potential solutions are proposed as below.
· SRS configuration with validity area (e.g., group of cells as in R17 pre-configured assistance data)
· Pre-configuration of multiple SRS
· SRS configuration update (triggered by the UE)
From our understanding, ‘SRS configuration with validity area’ and ‘Pre-configuration of multiple SRS’ seem to have the common challenge on how to maintain the proper TA value upon cell reselection. If the UE transmits the SRS with invalid TA value, it can make interference on UL transmission from other UEs in other cells. Thus, it is important to design TA update condition/method to keep the valid TA value even after cell reselection. Another issue for the pre-configuration is how the network can configure the proper spatial relation information in advance for the pre-configuration. Since the spatial relation information in SRS configuration determines the beam direction of that SRS Tx, the LMF determines spatial information for SRS transmission based on the UE & TRP location and provide it for the gNB to configure the proper SRS configuration. However, if we assume that the UE moves across the cell area, it would not be easy to configure the proper spatial relation in advance for the pre-configuration and the improper spatial relation information can degrade the accuracy of positioning results. From our understanding, the above concern on TA/spatial relation should be further discussed in RAN1 since they can have huge impact on network/positioning performance. Also, for the implementation, we need further check with RAN3 considering the inter-node signalling between gNB/TRPs. Thus, based on the discussion above, we would like to propose the following.

Proposal 1: RAN2 is kindly asked to discuss whether the LS to RAN1/RAN3 is needed to confirm the feasibility of the ‘SRS configuration with validity area’ and ‘Pre-configuration of multiple SRS’. 

On the other hand, the ‘SRS configuration update’ seem to be in RAN2 scope and thus we can further discuss details on how to update the SRS configuration while the UE remain in RRC_INACTIVE state in moving scenario. Thus, we would like to propose the following.
Proposal 2: RAN2 is kindly asked to further study the SRS update mechanism upon cell reselection.
Enhancement for positioning in RRC_IDLE
For the RAT-dependent positioning in RRC_IDLE, some potential enhancements are proposed at the last meeting and RAN2 had further discuss them in the post e-mail discussion ‘[Post119-e][407][POS] LPHAP upper layer enhancements (CATT)’. In that post e-mail discussion, the rapporteur classify the issues into two groups for UL and DL separately. In case of DL positioning, some potential enhancements are discussed, but from our understanding, we should check the fundamental issue below raised by Intel [2] before discussing the detailed enhancement.
‘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.’
Thus, we would like to propose the following.
Proposal 3. For the support of DL positioning in RRC_IDLE, RAN2 is kindly asked to check the essential issue below before discussing other potential enhancements. 
‘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.’
In case of UL positioning, some issues are discussed and most of them are related to how the UE is configured to transmit SRS in RRC_IDLE. Since the network will discard the UE-specific AS context/security when the UE goes into RRC_IDLE state, we also think that it is impossible. To resolve this issue, some company suggested to use RACH resource, but it should be evaluated/discussed in RAN1 first. Based on the discussion above, we would like to propose the following.
Proposal 4. RAN2 is kindly requested to deprioritise the discussion on the support of UL positioning in RRC_IDLE and just wait for further progress in RAN1 for now. 

Conclusion
[bookmark: OLE_LINK3]Based on the discussion above, we have the following observations and proposals:
Proposal 1: RAN2 is kindly asked to discuss whether the LS to RAN1/RAN3 is needed to confirm the feasibility of the ‘SRS configuration with validity area’ and ‘Pre-configuration of multiple SRS’. 
Proposal 2: RAN2 is kindly asked to further study the SRS update mechanism upon cell reselection.
Proposal 3. For the support of DL positioning in RRC_IDLE, RAN2 is kindly asked to check the essential issue below before discussing other potential enhancements.
‘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 4. RAN2 is kindly requested to deprioritise the discussion on the support of UL positioning in RRC_IDLE and just wait for further progress in RAN1 for now. 
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