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Introduction
During the RAN1#105-e meeting [1], the following agreements related to AI 8.5.6 including enhancements for On-demand PRS and RRC_INACTIVE positioning were reached:
	Agreement:
· For potential signaling of one or more parameters (such signaling is not yet agreed) for both UE- and LMF- initiated on-demand DL PRS request, consider at least the following (all parameters will not necessarily be supported and all parameters may not be applicable to both UE-initiated and LMF-initiated on-demand DL PRS request)
1. Start/end time of DL PRS transmission
2. DL PRS resource bandwidth
3. DL-PRS resource set IDs
4. DL PRS resource IDs
5. DL PRS transmission periodicity and offset
6. DL PRS resource repetition factor
7. Number of DL PRS symbols per DL PRS resource
8. DL PRS muting patterns
9. DL PRS QCL information
10. Number of TRPs
11. Number of PRS resources per PRS resource set
12. Number frequency layers or frequency layer indicator
13. Beam directions 
14. Combsize, start PRB, Point A of DL PRS
15. ON/OFF indicator of the DL PRS
· FFS additional parameters indicated for UE and/or LMF initiated on-demand DL PRS request
Agreement:
NR positioning supports DL PRS-RSRP (section 5.1.28 in the TS 38.215) and DL RSTD (section 5.1.29 in the TS 38.215) measurements by UEs in RRC_INACTIVE state
· FFS additional potential impact on RAN1


This contribution discusses further open issues related to both on-demand PRS and RRC_INACTIVE positioning.
On-demand PRS
The potential parameters for signalling have been agreed upon for the LMF-initiated and the UE-initiated On-demand PRS procedures. Certain RAN1 level issues are discussed in the following, which may have an impact on the triggering and type of on-demand DL-PRS configuration.
Triggering Criteria
The triggering criteria determines the events should the UE or LMF should request for updated DL-PRS configuration parameters. The UE-initiated and LMF-initiated on-demand PRS procedures can be based on the following triggers, respectively:
1. UE-initiated on-demand DL-PRS: 
a. UE/internal LCS client updating the UE with new positioning QoS requirements based on, e.g.:
i. Horizontal and vertical accuracy requirements during an ongoing/active LPP session.
ii. Response times
b. Positioning Measurement quality, e.g. based on LOS/NLOS indication, timing quality, etc.
c. Change in radio conditions, e.g. Beam-failure during an ongoing/active LPP session. 
d. Based on the course location of the UE, e.g. UE reported beam/TRP IDs (for network efficiency)
2. LMF-initiated on-demand DL-PRS: 
a. External LCS clients updating the LMF with new positioning QoS requirements based on, e.g.:
i. Horizontal and vertical accuracy requirements during an ongoing/active LPP session.
ii. Response times
b. Positioning measurement quality, e.g.  based on LOS/NLOS indication, timing quality, etc.
c. Change in radio conditions, e.g. Beam-failure during an ongoing/active LPP session. 
d. Network efficiency for beams carrying DL-PRS transmissions, where an example can be based on the addition (turning on), removal (turning off), or switching of beams transmitting DL-PRS. 
i. Based on UE feedback via measurements, reported beam/TRP IDs and any other relevant assistance information.
It can be noted that a subset of the triggering criteria is dependent on the UE measurement quality or radio conditions experienced at the UE. It is recommended that the triggers associated with UE-initiated on-demand PRS are captured in the specification, while the triggers for LMF-initiated on-demand PRS can be left up to network implementation.

Observation 1: A few of the UE-initiated triggers for on-demand PRS are based on a physical layer condition that affects the on-demand PRS request, e.g. measurement quality and change in radio link conditions (beam failure, etc.).

Proposal 1: RAN1 to discuss the need to capture at least the UE-initiated triggers for on-demand PRS that affect the existing DL-PRS physical layer configuration, and necessitate a DL-PRS configuration update, e.g., DL-PRS measurement quality, DL-PRS beam failure, etc. Send LS to RAN2, where applicable.

Proposal 2: LMF-initiated on-demand PRS requests can be left up to UE implementation. 

The update of the initial list of DL-PRS physical layer parameters are important in the sense that it can affect the measurement quality and thus the achievable accuracy. The DL-PRS configuration parameters agreed during the previous RAN1#105-e meeting can be agreed upon for both UE-initiated and LMF-initiated on-demand DL-PRS. An open issue is to further clarify the “Beam direction” parameter with respect to the gNB or UE. 

Proposal 3: RAN1 to agree the following on-demand PRS parameters: Start/end time of DL PRS transmission, DL PRS resource bandwidth, DL-PRS resource set IDs, DL PRS resource IDs, DL PRS transmission periodicity and offset, DL PRS resource repetition factor, Number of DL PRS symbols per DL PRS resource, DL PRS muting patterns, DL PRS QCL information, Number of TRPs, Number of PRS resources per PRS resource set, Number frequency layers or frequency layer indicator, Combsize, start PRB, Point A of DL PRS, ON/OFF indicator of the DL PRS for at least LMF-initiated on-demand PRS request. FFS the details regarding Beam directions. 

It would also be beneficial to collectively switch off adjacent beams carrying DL-PRS, which are not relevant for the calculation of the UE’s position estimate. On approach is to individually switch on/off beams/TRPs carrying DL-PRS resources, which may incur signalling overhead for multiple beams/TRPS. An optimized signalling approach would be for the LMF to group adjacent beams not relevant for the UE, via a single group ID to efficiently and collectively switch on/off beams.

Proposal 4: Support the collective on/off switching of adjacent beams/TRPs carrying DL-PRS via a grouping mechanism.
RRC_INACTIVE Positioning
DL-based Positioning Configuration and Capabilities
During the previous RAN1#104-e meeting, it was agreed to update the DL PRS and DL RSTD measurements in TS 38.215 to be supported in RRC_INACTIVE state. A remaining issue was to identify any additional RAN1 impacts. 
The applicability of the DL-PRS physical layer configuration in addition to UE behavior and capability of performing DL-only measurements in RRC_INACTIVE state is yet to be finalized. RRC_CONNECTED state offers a higher degree of freedom in which to perform the applicable positioning measurements in terms of periodicity and number of occasions, which may differ from positioning measurement performed in RRC_INACTIVE state, and can affect the overall achievable accuracy. More specifically, if the measurement requirements are different between RRC_CONNECTED and RRC_INACTIVE states, the LMF may need to adapt the DL-PRS configuration accordingly, e.g., based on the UE DRX configuration, which impacts the energy consumption. 
Observation 2: DL-only measurement durations and periods may be different between RRC_CONNECTED and RRC_INACTIVE states, which may affect the overall location accuracy and energy consumption.
Proposal 5: RAN1 to consider the DL-PRS configuration impact on measurement accuracy in RRC_INACTIVE state. FFS solutions to address this gap, e.g., separate DL-PRS configurations for RRC_INACTIVE UEs, sharing of the UE DRX configuration with the LMF for optimal RRC_INACTIVE measurements, etc. 
It is also intuitive that the capability to perform DL-based RRC_INACTIVE positioning will differ from RRC_CONNECTED UEs. A separate capability for RRC_INACTIVE UEs will also need to be considered.
Proposal 6: RAN1 to support separate capabilities of UEs performing RRC_INACTIVE positioning.
Conclusion
The following observation were noted:
Observation 1: A few of the UE-initiated triggers for on-demand PRS are based on a physical layer condition that affects the on-demand PRS request, e.g. measurement quality and change in radio link conditions (beam failure, etc.).
Observation 2: DL-only measurement durations and periods may be different between RRC_CONNECTED and RRC_INACTIVE states, which may affect the overall location accuracy and energy consumption.

Based on the discussion, the following proposals are summarized as follows:
Proposal 1: RAN1 to discuss the need to capture at least the UE-initiated triggers for on-demand PRS that affect the existing DL-PRS physical layer configuration, and necessitate a DL-PRS configuration update, e.g., DL-PRS measurement quality, DL-PRS beam failure, etc. Send LS to RAN2, where applicable.

Proposal 2: LMF-initiated on-demand PRS requests can be left up to UE implementation. 

Proposal 3: RAN1 to agree the following on-demand PRS parameters: Start/end time of DL PRS transmission, DL PRS resource bandwidth, DL-PRS resource set IDs, DL PRS resource IDs, DL PRS transmission periodicity and offset, DL PRS resource repetition factor, Number of DL PRS symbols per DL PRS resource, DL PRS muting patterns, DL PRS QCL information, Number of TRPs, Number of PRS resources per PRS resource set, Number frequency layers or frequency layer indicator, Combsize, start PRB, Point A of DL PRS, ON/OFF indicator of the DL PRS for at least LMF-initiated on-demand PRS request. FFS the details regarding Beam directions.

Proposal 4: Support the collective on/off switching of adjacent beams/TRPs carrying DL-PRS via a grouping mechanism.

Proposal 5: RAN1 to consider the DL-PRS configuration impact on measurement accuracy in RRC_INACTIVE state. FFS solutions to address this gap, e.g., separate DL-PRS configurations for RRC_INACTIVE UEs, sharing of the UE DRX configuration with the LMF for optimal RRC_INACTIVE measurements, etc.

Proposal 6: RAN1 to support separate capabilities of UEs performing RRC_INACTIVE positioning.
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