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Introduction
 In RAN1 #96b meeting, procedures related to NR positioning was agreed [1]. In this contribution, we explain several proposals regarding the procedure for NR positioning. In Section 2, proposals related to spatial relation among DL RS for positioning and between DL-RS and SRS are described. In Section 3, proposals related to positioning for IDLE/INATIVE UEs are described. Finally, the contribution is concluded in Section 4.
Proposals related to beam management and beam sweeping
In RAN1 #96b meeting, different mechanism to assist UE with RX beamforming was discussed. In particular, the following agreement was made.

	Agreement:
For positioning purposes, to assist UE to perform Rx beamforming, consider one or more of the following options:
· Option 1: The DL PRS can be configured to be QCLed Type D with a DL Reference Signal from a serving or neighboring cell.
· Discuss further which DL reference signal can be used (e.g., SSB, CSI-RS, DL-PRS).
· Option 2: The UE may perform a Rx beam sweeping on DL PRS resources which are transmitted with the same downlink spatial domain transmission filter.
· Option 3: The UE may use a fixed Rx beam to receive DL PRS resources which are transmitted with different downlink spatial domain transmission filter. 
FFS: Whether this option



From the agreement, we support to relate DL PRS spatially (QCL-D) with other RS. Particularly, DL PRS can be QCLed Type D with CSI-RS and DL-PRS. Since CSI-RS is used for fine beam management, relating DL-PRS with CSI-RS will be beneficial for UE to perform efficient beam management. Relating two DL-PRS is also beneficial since it is possible that two transmission sources of DL-PRS are co-located and they experience similar channel characteristics. Thus , we make the following proposals based on Option 1.

[bookmark: Prop1]Proposal 1 The DL PRS can be configured to be QCLed Type D with at least CSI-RS and DL-PRS from a serving or neighboring cell

	Agreement:
For positioning purposes, with regard to UL Beam management/alignment towards serving and neighbouring cells, consider one or more of at least the following options:
· Option 1:  Support configuration of a spatial relation between a reference DL RS from serving or neighbouring cells and the target SRS.
· FFS: Which Reference DL RS can be used (e.g., SSB/CSI-RS/DL-PRS).
· Option 2: Support UE Tx beam-sweeping on UL SRS transmissions across multiple UL SRS Resources.
· Option 3: The Tx beam is fixed for UL SRS transmissions across multiple UL SRS Resources, for both FR1 and FR2.
· FFS: How the fixed beam is selected



Similar agreement, shown above, is made for SRS beam management. In this case, spatial relationship between SRS and DL-RS is discussed. For the same reason explained earlier for DL-PRS, having spatial relationship with CSI-RS and DL-PRS is beneficial since both RS have fine angular granularities. For SRS aimed at neighbouring cells, accurate alignment with DL RS will become critical for power consumption and maximizing coverage. Thus we make the following proposal based on Option 1 above:

[bookmark: Prop2]Proposal 2: Support configuration of a spatial relation between a reference DL RS from serving or neighbouring cells and the target SRS where a reference DL RS is either CSI-RS or DL-PRS.

Proposals related to INACTIVE or IDLE UEs
In addition, positioning for INACTIVE or IDLE UEs should be considered. Such specification will be useful for devices which need to conserve energies. For general DL and UL positioning techniques, broadcast information based positioning process for IDLE or INACTIVE devices is considered here. Periodical monitoring of SIB by IDLE or INACTIVE UEs can be used as opportunities to initiate positioning. For example, the positioning request can be included in SIB in PDSCH from which UE initiates the positioning procedure. In addition, paging information monitored by UE can also contain a trigger for positioning procedure. PRACH sent by UE can be dedicated for positioning as well. For example, since random access procedure is not necessary for positioning, RAR from gNB may not be needed. Finally, the aforementioned monitoring can be done without moving to the RRC_CONNECTED mode.
Based on the above, the following proposals are made.

[bookmark: Prop3]Proposal 3: Positioning for INACTIVE or IDLE UEs should be considered

[bookmark: Prop4]Proposal 4: Positioning request in SIB and/or paging information should be supported for IDLE or INACTIVE UEs. FFS details of the request

Conclusion 
In this contribution we make the following proposals:

Proposal 1 The DL PRS can be configured to be QCLed Type D with at least CSI-RS and DL-PRS from a serving or neighboring cell

Proposal 2: Support configuration of a spatial relation between a reference DL RS from serving or neighbouring cells and the target SRS where a reference DL RS is either CSI-RS or DL-PRS.

Proposal 3: Positioning for INACTIVE or IDLE UEs should be considered

Proposal 4: Positioning request in SIB and/or paging information should be supported for IDLE or INACTIVE UEs. FFS details of the request
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