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1. Introduction
In RAN1#106 e-meeting, NR Positioning Enhancements for DL-AoD are discussed, and the following agreements are made:
· The following lists of on-demand DL-PRS parameters are discussed/prepared by RAN1 and provided as input to RAN2:
· List#1: List of parameters for UE-initiated on-demand DL PRS request
· List#2: List of parameters for LMF-initiated on-demand DL PRS request
· For the following lists of on-demand DL-PRS parameters, send an LS to RAN2 to check whether RAN2 would like RAN1 to send the list of parameters and request feedback as early as possible:
· List #3: List of parameters for UE-initiated on-demand DL PRS request associated with pre-configured set of on-demand DL PRS configurations
· List #4: List of parameters for LMF-initiated on-demand DL PRS request associated with pre-configured set of on-demand DL PRS configurations
From RAN1 perspective, it is feasible to support transmission of SRS for positioning by UEs in RRC _INACTIVE state for UL and DL+UL positioning under certain validation criteria
· FFS: Type(s) of SRS for positioning (i.e., periodic, semi-persistent, aperiodic)
· FFS: Details of validation criteria which may also be discussed in RAN2
· Send LS to RAN2 informing them of this agreement
At least the following list of on-demand DL PRS parameters is supported for UE-initiated and LMF-initiated on-demand DL PRS requests
1.	 DL PRS Periodicity
2.	 DL PRS resource bandwidth
3.	 DL PRS QCL information
In this contribution, we share our views on other enhancements of on-demand PRS and INACTIVE mode positioning.
2. Discussions
2.1. NR Positioning in RRC_INACTIVE State
Without supporting RRC_IDLE/ RRC_INACTIVE mode positioning in Rel-16, UEs in RRC_IDLE/ RRC_INACTIVE mode have to first enter into RRC connected mode, which leads to increase lots of signaling overhead, additional latency and high power consumption. 

For DL positioning, the DL PRS configuration for measurement can be obtained from the broadcast system information in Rel-16 specification, the UE based DL positioning can be supported. While to support the UE assisted DL positioning, the DL positioning measurement has to be reported to the LMF, to support UEs in RRC_INACTIVE state to transport the DL positioning measurement, the measurement report transmission can be specified in RAN2 UL small data transmission.

For UL positioning, the UL positioning reference signal configuration need to be informed to UEs, and the UL positioning reference signal can be SRS-pos and also can be RACH preamble, For UEs in RRC_CONNECTED state, network needs to provide the configuration information of UL positioning reference signal. While for UEs in RRC_INACTIVE state, the configuration information can be informed to the UEs by a new paging message which transmitting the UL positioning reference signal configuration, or a new random access process to help UEs to obtain the configuration information of UL positioning reference signal configuration.

Proposal 1: For UL positioning in RRC_IDLE state, a new paging message or a new random access process need to be specified.
Proposal 2: The UL positioning reference signal can be SRS-pos signal or RACH preambles.
2.2. On-demand PRS enhancement
For on demand PRS enhancement, the multiple sets of configuration of DL PRS can be supported considering the different positioning QoS requirements. The multiple sets of configuration of DL PRS include multiple sets of PRS frequency bands, PRS time-frequency resources, participating positioning base station information and beam direction information configurations.
2.2.1. System information broadcast
The multiple sets of DL PRS configuration can be broadcasted in the system information, and for the UE initiated on demand DL PRS, the UEs could request the required DL PRS configuration considering on the positioning QoS requirements. the UEs could request the concrete set of DL PRS configuration through message 1 (MSG1) or message 3 (MSG3) in the random access process, the UE sends MSG1 according to the SIB1 system configuration to request DL PRS configuration or sends MSG3 based on a special preamble sequence to request the required DL PRS configuration. When the request is based on MSG1, the gNB receives MSG1, then sends MSG2 transmitting the random access response confirmation information to UEs, and then broadcast the UE requested DL PRS configuration. When the request is based on MSG3, the gNB sends MSG4 transmitting confirmation to the UEs, and then broadcast the UE requested DL PRS configuration. On the other hand, When no request of one or more sets of DL PRS configuration are transmitted by any UEs, the one or more sets of DL PRS configuration can be configured as OFF state, and are not transmitted to UEs by gNBs.
2.2.2. RRC signaling request
The multiple sets of DL PRS configuration can also be requested by RRC configuration, the procedure is shown in  Figure 1.
Step 1, the UE sends the DL PRS request to the LMF. 
Step 2, the LMF sends the request of UE to the serving gNB and neighboring gNB. 
Step 3, the serving gNB and the neighboring gNB send response to the LMF. 
Step 4: the location server sends a response to the UE. 
Step 5: the serving gNB and neighboring gNB send the on-demand DL PRS to the UE. 




Figure 1. the procedure of RRC signaling to request DL PRS

Proposal 3: DL PRS parameters and values for pre-configured on-demand DL PRS configurations can be recommended by UE/LMF.
Proposal 4: Lists of parameters for UE / LMF initiated on-demand DL PRS request can be PRS frequency bands, PRS time-frequency resources, participating positioning base station information and beam direction information configurations.
Proposal 5: For supporting on-demand PRS, requesting mechanism can be considered to use uplink RACH channel as a candidate. 
Proposal 6: For on demand PRS, the potential signaling can be system information broadcasting or RRC signaling.

3. Conclusion
In this contribution, we give following proposals of enhancements for on-demand PRS and INACTIVE mode positioning:
Proposal 1: For UL positioning in RRC_IDLE state, a new paging message or a new random access process need to be specified.
Proposal 2: The UL positioning reference signal can be SRS-pos signal or RACH preambles.
Proposal 3: DL PRS parameters and values for pre-configured on-demand DL PRS configurations can be recommended by UE/LMF.
Proposal 4: Lists of parameters for UE / LMF initiated on-demand DL PRS request can be PRS frequency bands, PRS time-frequency resources, participating positioning base station information and beam direction information configurations.
Proposal 5: For supporting on-demand PRS, requesting mechanism can be considered to use uplink RACH channel as a candidate. 
Proposal 6: For on demand PRS, the potential signaling can be system information broadcasting or RRC signaling.
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