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1. Introduction
RAN#91e has approved the revised WID [1] for Rel-17 NR Positioning enhancements, which has the following objective:
Specify on-demand transmission and reception of DL PRS for DL and DL+UL positioning for UE-based and UE-assisted positioning solutions, including: [RAN2, RAN1, RAN3]

o
UE-initiated request of on-demand DL PRS transmission. 

o
LMF (network)-initiated request of on-demand DL PRS transmission;
In RAN2#113bis-e, the following agreemetns have been reached for on-demand PRS:
	RAN2#113bis Agreements on on-demand PRS:
· UE-initiated on-demand PRS request is enabled by enhancing LPP RequestAssistanceData.  FFS how much control the network has over the UE request.

· The UE-initiated mechanism is enabled by the UE request triggering a request from the LMF, and the actual PRS changes are requested by the LMF irrespective of whether the procedure is UE- or LMF-initiated.

· Put the stage 2 description for UE-initiated and LMF-initiated PRS request under the same framework.




In this paper, we discuss the support for UE-initiated on-demand PRS feature.
2. Discussions
In Rel-16 NR Positioning, DL-PRS signals are supposed to be “always on”. LMF request DL-PRS information from gNB so it can generate and deliver assistance data to UE, assuming that DL-PRS signals are transmitted all the time. In other words, LMF or UE does not start/stop DL-PRS transmission on-demand in Rel-16. The PRS signals associated with DL-PRS IDs included in the LPPProvideAssistacneData are “already” transmitting when the message is delivered from LMF to UE.
As both UE-initiated and LMF-initiated request for on-demand DL-PRS transmission are supported, the first question is how does the LMF or UE know which DL-PRS can be requested to be dynamically switched on/off. For example, on-demand PRS may be supported in some TRPs, but not in some other TPRs. To avoid wasteful signaling to request infeasible PRS transmission, the LMF and UE need to know this information beforehand before the on-demand PRS procedure is triggered.

For LMF to prepare for LMF-initiated request for on-demand DL-PRS, it may be possible to have an earlier NRPPa exchange about the capabilities of the gNB/TRPs. But UE does not know the gNB/TRP capability, this creates a challenge issue for UE to initiate the request of on-demand PRS transmission. Hence, there needs a signaling to provide those relevant information to UE. The most easy way to include those information to UE is to place them as part of the Assistance Data in LPP message.

Proposal 1
LMF provides UE which TRPs can be triggered for on-demand PRS transmission in Assistance Data.

As the on-demand PRS feature is designed to improve network efficiency, we assume the TRPs supporting this feature will no longer always transmit a full set of DL-PRS signal (i.e., in all beam directions). Therefore, Some of the DL-PRS transmission can be turned off. This will happen as long as NW knows that there is no UE is in need of them. Hence, UE input of this aspect is important. To enable UE to indicate it does not need the transmission of a DL-PRS ID, LMF also need to indicate which beams can be dynamically switch on/off in Assistance Data.

Proposal 2
LMF provides UE which DL-PRS beam can be dynamically switch on/off in Assistance Data.
Then, regarding the latency aspect of on-demand PRS procedure, it is obvious that an “on-demand” procedure will have longer latency than the procedure relying on “always-on” DL-PRS configuration. If the assistance data is only provided after UE sending an explicit LPP request for more assistance, the latency of DL or DL+UL positioning method will suffer further delay. This is because UE need wait for the updated assistance data message to understand the new list of configured DL-PRS IDs, which is required before the UE can measure and report. This will hurt the overall system latency. In order to mitigate this problem, It is recommended to allow UE and LMF to have a mutual understanding of the DL-PRS ID set, of which the transmission (time, frequency, beam, etc.) and measurement (measurement gap, etc.), and reporting mechanisms of those DL-PRS are all preconfigured. In this way, after UE initiates the request for on-demand PRS, UE can immediately search and measure the DL-PRS signals which it intends to trigger.
Proposal 3
LPP Assistance Data includes a set of preconfigured DL-PRS IDs which are not transmitted but can be triggered on-demand.

When gNBs have been triggered to change its DL-PRS transmission via NRPPa, UE can conduct DL-PRS measurements right now because the expected location and time for those measurements were requested by UE. From this perspective, UE does not need to wait for the updated LPP ProvideAssitenceData message to report its location measurements.
Proposal 4
UE shall be allowed to provide location measurements w/o waiting for the updated Assistance data as long as DL-PRS IDs are pre-configured.

3. Conclusions

In this paper, we have discussed the signaling support of on-demand PRS and have the following proposals:

Proposal 1
LMF provides UE which TRPs can be triggered for on-demand PRS transmission in Assistance Data.
Proposal 2
LMF provides UE which DL-PRS beam can be dynamically switch on/off in Assistance Data.
Proposal 3
LPP Assistance Data includes a set of preconfigured DL-PRS IDs which are not transmitted but can be triggered on-demand.
Proposal 4
UE shall be allowed to provide location measurements w/o waiting for the updated Assistance data as long as DL-PRS IDs are pre-configured.
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