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Introduction
During the RAN2#114-e [1], RAN2#115-e [2], and RAN2#116-e [3], the following agreements were made:

	RAN2#114-e
Agreements:
The network can signal predefined PRS configurations to the UE and the UE can select one to request.  FFS if the UE can request a configuration with different parameters and exactly which parameters are flexible
Agreements:
Proposal 2:	Define a new LPP assistance data IE which can contain a set of possible on-demand DL-PRS configurations, where each on-demand DL-PRS configuration has an associated identifier. 
Proposal 3 (modified): The new LPP assistance data IE from Proposal 2 can be included in an LPP Provide Assistance Data message and/or a new posSIB.
Agreement:
Proposal 4 (modified):The procedure(s) for on-demand DL-PRS should support at least the following functionality (up to RAN3 what is in NRPPa vs. OAM, etc.):
-Providing the requested on-demand DL-PRS configuration information from an LMF to the gNB (e.g., explicit parameter or identifier of a predefined DL-PRS configuration), and confirmation of the request by the gNB
-Provision of (possible/allowed) on-demand DL-PRS configurations that the gNB can support from a gNB to an LMF
-TRP capability transfer (e.g., whether the RAN node supports the reconfiguration of DL-PRS, etc.)
RAN2#115-e
Agreements:
Before providing available DL-PRS configuration to the UE, the LMF may obtain configuration information on what DL-PRS can be supported from one or more TRPs via NRPPa.
Capture the steps provided above as a baseline, along with a note indicating it remains FFS if the UE can send the MO-LR to request on-demand PRS.
FFS if we indicate to SA2 that MO-LR can be used to trigger on-demand PRS procedure.
It is up to Network (LMF) implementation on the steps to follow (accept/reject/ignore) on receiving request from UE for changing the DL-PRS configurations.
RAN2#116-e
Agreements:
Proposal 1: RAN2 to agree to support the UE originated request of on-demand PRS via MO-LR for autonomous self location. (11/14)
Proposal 3: RAN2 to agree that UE can send an MO-LR Request message included in an UL NAS TRANSPORT message to the serving AMF including an LPP Request Assistance Data message which is used for on-demand DL-PRS transmission, and the MOLR-Type of this MO-LR Request message is “assistanceData”. (12/14)
Proposal 4: RAN2 to agree the following general stage 2 procedure as baseline for UE initiated on-demand PRS via MO-LR. (13/14) [Figure 2 of R2-2109483, with the associated list of steps as given in section 5 of R2-2109483.] To be discussed in development of the running stage 2 CR (post-meeting) how much of this detail we need to capture in 38.305.
Proposal 1.1: The UE may initiate an on-demand PRS request per positioning method including DL-TDoA, DL-AoD and Multi-RTT, via the existing LPP RequestAssistanceData message. 
Proposal 1.2: There is no need for introducing a new LPP message to carry the on-demand PRS request



Additionally, RAN1 has already agreed to the following physical layer parameters (during the RAN1#106-e [4] and RAN1#106bis-e [5] meeting) to be supported for the on-demand PRS feature: 
	RAN1#106-e and RAN1#106bis-e Agreement
· The following list of parameters is supported for UE-initiated and LMF initiated on-demand DL PRS request
· DL PRS Periodicity
· DL PRS resource bandwidth
· DL PRS QCL information
· Start/end time of DL PRS transmission
· DL PRS resource repetition factor
· Number of DL PRS resource symbols per DL PRS resource
· DL-PRS CombSizeN
· Number of DL PRS frequency layers
· ON/OFF indicator (for LMF initiated request only)
· FFS values for requested on-demand DL PRS parameters and whether parameters are resource-specific, TRP-specific, or PFL-specific



This contribution presents additional views related to the support of the on-demand DL-PRS in Rel-17. 
On-demand DL-PRS Discussion
Network On-demand PRS Response Signalling
The on-demand PRS response signalling for UE-initiated on-demand PRS is a remaining issue and was a topic of discussion during the RAN2#116-e meeting [6]. Location error causes have been traditionally triggered when there is an issue related to the assistance data. In the case of UE-initiated on-demand PRS the network maybe unable to partially or fully meet the UE’s request depending on various factors, e.g., resource availability, etc. Considering the existing error cause functionality, the network may also provide a response to the UE in the case a particular on-demand PRS request(s) may be partially or fully unfulfilled.
Proposal 1: The network may respond to a partially or completely unfulfilled UE-initiated on-demand PRS request using existing location error cause functionality.
Network Control of on-demand PRS
The network control of on-demand PRS has been raised during the previous RAN2#116-e meeting [6] and Post meeting email discussion [7] in an effort to avoid the UE from the transmitting multiple on-demand PRS requests. Several options were proposed as a possible solution to mitigate this issue including [6,7]:
· Option A: UE can only request on-demand PRS based on prior reception of on-demand PRS configuration sets.
· Option B: Configuration of a prohibit timer
· Option C: Reattempt timer
· Option D: Stop message indication from the LMF
· Option E: None

On Option A, it remains unclear how the network will manage repeated requests from the UE, while Options B-D are optimizations. In our view, the basic functionality can be supported without any network-side control and can operate in a similar manner to the existing mechanism of requesting assistance data. The current LPP specification does not impose any network control behavior on any UE-initiated requests and thus for the sake of achieving the basic functionality, we would prefer Option E of introducing no additional mechanism for network control of on-demand PRS.
Proposal 2: No additional optimizations are introduced for network control of UE-initiated on-demand PRS.
Explicit Indication of on-demand PRS 
RAN1 has already agreed on some of the basic on-demand PRS parameters to be requested and updated for LMF-initiated and UE-initiated on-demand PRS. During RAN1#107-e [, the granularity of the on-demand PRS parameters were also further agreed upon including whether each parameter is signalled per resource/resource set/positioning frequency layer/UE. 
In addition, to the pre-defined configurations of the on-demand PRS parameters recommended by RAN1, it should also be possible to request explicit parameters in an on-demand fashion as also indicated by RAN1. One of the remaining issues is that has not been decided how many on-demand PRS parameters should a particular pre-defined configuration consist of and therefore, it is unclear if a pre-defined PRS configuration can consist of at least only one parameter.
Observation 1: It is unclear on the minimum amount of on-demand PRS parameters per pre-defined configuration.
Supporting explicit signalling of individual on-demand PRS parameters increases network flexibility and is in line with RAN1’s agreements of supported on-demand PRS parameters.
Proposal 3: RAN2 to support explicit request and signalling indication of one or more of the RAN1 supported on-demand PRS parameters.
LMF-initiated Request
Assistance Information from gNB to LMF
Resource allocation information available at the gNB can assist the LMF in providing more dynamic DL-PRS configurations such as aperiodic PRS for one-shot location estimations. This is also beneficial from a latency point of view, where aperiodic DL-PRS resources can be measured and reported to the LMF, which increases the overall flexibility of the positioning framework.
The gNB can also share a PRS configuration set with the LMF/UE (via the LMF), which can then be selected based on criteria. An easier way to facilitate this mechanism would be to enable the gNB prioritize the PRS configuration set based on the resource allocation status at the gNB, which would then be used a guideline for selection of the DL-PRS configuration set. 
Proposal 4: Support aperiodic on-demand DL-PRS configurations to increase flexibility and support one shot location estimation.
Proposal 5: The gNB may share prioritized a DL-PRS configuration set with the LMF based on its current resource allocation status and forward this to the UE for selection.
Assistance Information from UE to LMF
UE assistance information/feedback can help the LMF optimize the DL-PRS transmissions relative to the approximate location of the UE. We consider the following UE assistance/feedback relevant in assisting the LMF to activate/deactivate DL-PRS transmissions or provide an updated DL-PRS configuration. 
· Course location information which can be provided via ProvideLocationInformation, based on:
· Beam/Group of beam indices distinguished by an ID
· RRM measurements (already supported)
· Change in radio conditions or measurement quality, which can be indicated via:
· Measurement quality metrics such as LOS/NLOS indication, timing quality, etc.
· Beam failure indication can be signaled to LMF directly along with candidates beam for reselection, which may/may not be scheduled with DL-PRS resources.

Proposal 6: Support the following UE assistance information to LMF for providing an updated DL-PRS configuration:
· Indication of course location information, e.g., E-CID, TRP/beam (group) indices.
· Indication of change in radio conditions, e.g., beam-failure indication, candidate beams for re-selection.
· Indication of measurement quality metrics such as LOS/NLOS and other relevant quality estimates to LMF.

On-demand PRS Capability 
In the case of UE-initiated on-demand PRS, it is envisioned that the UE would support such functionality to be reported to the network. According to the RAN1#106-e UE feature discussion, UE-initiated on-demand PRS has already been agreed according to (FG-27-5-1) [R1-2109915]. The existing ProvideCapabilities message can be used to indicate whether the UE supports UE-initiated on-demand PRS functionality.
Proposal 7: UE may support the use of existing LPP ProvideCapabilities message to inform the network of its UE-initiated on-demand PRS capabilities.
Conclusions
This contribution has noted the following observations with regard to the on-demand DL-PRS feature:
Observation 1: It is unclear on the minimum amount of on-demand PRS parameters per pre-defined configuration.
Based on the aforementioned discussions, the following on-demand DL-PRS proposals are presented:
Proposal 1: The network may respond to a partially or completely unfulfilled UE-initiated on-demand PRS request using existing location error cause functionality.
Proposal 2: No additional optimizations are introduced for network control of UE-initiated on-demand PRS.
Proposal 3: RAN2 to support explicit request and signalling indication of one or more of the RAN1 supported on-demand PRS parameters.
Proposal 4: Support aperiodic on-demand DL-PRS configurations to increase flexibility and support one shot location estimation.
Proposal 5: The gNB may share prioritized a DL-PRS configuration set with the LMF based on its current resource allocation status and forward this to the UE for selection.
Proposal 6: Support the following UE assistance information to LMF for providing an updated DL-PRS configuration:
· Indication of course location information, e.g., E-CID, TRP/beam (group) indices.
· Indication of change in radio conditions, e.g., beam-failure indication, candidate beams for re-selection.
· Indication of measurement quality metrics such as LOS/NLOS and other relevant quality estimates to LMF.
Proposal 7: UE may support the use of existing LPP ProvideCapabilities message to inform the network of its UE-initiated on-demand PRS capabilities. 
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