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In RAN1#106e, the agreements related to on-demand PRS and INACTIVE mode positioning were made [1]. In this contribution, we discuss details of designs for on-demand PRS and INACTIVE mode positioning.
INACTIVE mode positioning
The following agreement related to transmission of SRS for positioning during INACTIVE mode was made in RAN1#106e.
	Agreement:
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


As discussed in [3], two types of SRS for positioning, namely periodic and semi-persistent SRS for positioning (SRSp), are considered for INACTIVE mode positioning. Periodic SRSp can be supported with the configurations given during RRC_INACTIVE. The UE can be configured with a TA timer which is used for deciding when to deactivate the periodic SRSp and release the configuration. 
For semi-persistent SRSp, gNB can activate the preconfigured SRSp via MAC CE sent when UE in INACTIVE. Since the UE may be operating in INACTIVE when detecting a location event for triggering SRSp transmission, the UE may need to send a location event indication to gNB in SDT before receiving the MAC CE for activating the semi-persistent SRSp. Thus, details of activation mechanism for semi-persistent SRSp may need further studies. We make the following proposal.
Proposal 1: Support at least periodic SRS for positioning for UL and DL + UL positioning during RRC_INACTIVE
During RAN1#106e, it was proposed to discuss validity conditions for SRSp. One of the validity criteria for SRSp is timer for TA. Once the TA timer associated with SRSp expires, timing alignment procedure must be performed to correct transmission timing for SRSp.
Observation 1: One of the validity conditions for SRSp is TA timer
On-demand PRS
The following agreements are made in RAN1#106e regarding on-demand PRS parameters for UE/LMF-initiated on-demand PRS.
	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
Conclude on remaining parameters at RAN1#106-bis-e


As noted in the FL’s summary, the following candidates for on-demand PRS parameters were discussed [4].
	Proposal 4.3-3
1. At least the following list of on-demand DL PRS parameters is supported for UE-initiated and LMF-initiated on-demand DL PRS requests
0.  DL PRS Periodicity
0.  Start/end time of DL PRS transmission
0.  DL PRS resource bandwidth
0.  Number of DL PRS Resource Symbols per DL PRS resource
0.  DL PRS QCL information
1. Conclude on remaining parameters at RAN1#106-bis-e


Both number of symbols and start/end time of DL-PRS transmission should be supported. On-demand request for a change in the number of symbols can be used to change the density of PRS. Depending on the quality of measurement, the UE may request to reduce or increase the number of symbols to the LMF. In addition, start and end time of DL-PRS is helpful for the UE to align measurements and processing time window with a desired measurement gap or possibly alignment of the prioritization window which is currently under discussion in AI 8.5.4.
Proposal 2: In addition to the on-demand PRS parameters agreed in RAN1#106e, Support both number of DL PRS resource symbols per DL PRS resource and start/end time of DL PRS transmission for UE-initiated and LMF-initiated on-demand PRS requests
	Agreement:
· 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


Details on generation of sets of on-demand DL PRS configurations need to be discussed. Based on the agreements from RAN1#106e, periodicity, resource bandwidth and QCL information can be requested by the UE. While QCL is spatial information, bandwidth and periodicity concern resources (time and/or frequency) consumed by PRS. Thus, when the UE refers to List #3 above, the UE can be preconfigured with a list of combinations of values for bandwidth and periodicities for PRS. For example, the following list can be a representative of sets of PRS resources.
· Set #1 : 24PRBs, 4-slot periodicity
· Set #2 : 272PRBs, 16-slot periodicity 
The request for QCL may be made separately from the combination of bandwidth and periodicities. Thus we make the following proposal : 
Proposal 3: For UE-initiated on-demand DL-PRS, pre-configured sets of PRS parameters consist of at least a combination of values for bandwidth and periodicities for PRS, excluding DL PRS QCL information.
Conclusion.
In this contribution, the following observations and proposals are made.
Observation 1: One of the validity conditions for SRSp is TA timer.
Proposal 1: Support at least periodic SRS for positioning for UL and DL + UL positioning during RRC_INACTIVE
Proposal 2: In addition to the on-demand PRS parameters agreed in RAN1#106e, Support both number of DL PRS resource symbols per DL PRS resource and start/end time of DL PRS transmission for UE-initiated and LMF-initiated on-demand PRS requests
Proposal 3: For UE-initiated on-demand DL-PRS, pre-configured sets of PRS parameters consist of at least a combination of values for bandwidth and periodicities for PRS, excluding DL PRS QCL information.
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