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1	Introduction 
In the last meetings certain progress has been achieved on the issue of on demand PRS. Specifically, the following agreements have been made:
RAN2-113bise

Agreements:
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.


RAN2-114e


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.)

While we are waiting for RAN1 feedback on the on-demand PRS parameters, the following issues remain to be addressed in RAN2:
· How on-demand DL-PRS configurations information is delivered to a UE (posSIB vs. LPP)
· UE assistance information to an LMF, for LMF to determine on-demand DL-PRS configurations
In this contribution we provide our views on these issues of on-demand PRS.
2   	Discussion
2.1 	Delivery of on-demand DL-PRS configurations to a UE
As agreed in the last meeting, we will “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” which “can be included in an LPP Provide Assistance Data message and/or a new posSIB”.
In the context of the present discussion, it is important to remember the other objective of the present WI – latency reduction. Unless special precautions are taken, on-demand PRS can actually increase latency, making this otherwise beneficial feature less attractive. 
Based on the above, we propose to include a set of possible on-demand DL-PRS configurations in a new posSIB. Additionally, the inclusion of the said configurations in an LPP Provide Assistance Data message may also be beneficial, but posSIB should be considered the primary mechanism and therefore shall be supported.
Proposal 1: a set of possible on-demand DL-PRS configurations is included in a new posSIB.
A related issue is how a UE knows whether the network supports on-demand PRS. Some companies suggested using the LPP Provide Assistance Data for that, however in our view it is not needed. Incidentally, posSIB can also be used by the network to indicate whether on-demand PRS is supported or not. This can be done either implicitly (by including possible on-demand PRS configurations in posSIB) or explicitly (by using a separate indicator in posSIB) – either way, there is no need to rely on LPP Provide Assistance Data for that. We may still want to define the LPP signalling which can be optionally used to indicate that the network supports on-demand PRS, but posSIB should be considered the primary mechanism.
Proposal 2: posSIB can be used to indicate to a UE whether the network supports on-demand PRS.
2.2	UE assistance information to LMF
A number of companies suggested to also defined various UE assistance information to LMF, to help LMF select on-demand PRS configurations. As we further explain below, we consider such enhancements as potential optimizations on top of the functionality that needs to be specified and there is a certain bar of usefulness which must be demonstrated for such potential optimizations. 
As previously agreed by RAN2, a UE selects an on-demand PRS configuration using an assigned identifier, which it signals to the LMF. With this information, the LMF selects the best PRS configuration, while taking into account requests from multiple UEs and other considerations. This is actually sufficient for an LMF to support the on-demand PRS functionality and everything beyond that should be considered an optimization. 
Observation 1: having received the on-demand PRS configuration identifier(s) from the UE(s), the LMF can select the on-demand PRS configuration – this information is sufficient to support the required functionality. 
Before discussion various additional UE assistance enhancements proposed by some companies, it is important to bear in mind that the network has the capability to schedule UE measurements and such measurements can be used to select the on-demand PRS configuration by a gNB/TRP/LMF. It is very likely (up to RAN3) that gNB/TRP will determine on-demand PRS configuration and the gNB/TRP can have the UE measurements. If it is the LMF that needs such measurements, an appropriate NRPPa signalling can be defined by RAN3.
Observation 2: in case UE measurements are needed by the network to select the on-demand PRS configuration, such measurements can be scheduled (by gNB/TRP) using the existing mechanisms; in case the measurements results need to be made available to the LMF, NRPPa signalling can be defined for that purpose.
The following “assistance information”, to be sent from UE to LMF, has been proposed:
· Coarse UE location (e.g. TRP id)
· Beam-specific DL reference signals (such as SSBs) measurements 
· LOS/NLOS indication
· Preferred frequency band width 
· Preferred PRS period
· Low power indication

Regarding the first two (i.e. TRP id and beam id), it is likely that the gNB already has that information and therefore it would be much more efficient for the gNB to report it to the LMF via NRPPa.
Proposal 3: if assistance information (e.g. measurements) for LMF to select the on-demand PRS configuration is considered beneficial, ask RAN3 to define the relevant measurements in NRPPa.
With regards to the other proposed assistance information, while it is in theory beneficial, it is not clear whether and how the LMF can use it, especially different and conflicting indications are sent from multiple UEs. Furthermore, indications such as LOS/NLOS may not be reliable which raises additional concerns on how useful it might be for the LMF.
Observation 3: it remains to be seen how other (besides TRP and beam id) assistance information a UE may sent to the LMF can be used by the latter, especially in the case multiple UEs send conflicting indications.

3	Conclusions
Proposal 1: a set of possible on-demand DL-PRS configurations is included in a new posSIB.
Proposal 2: posSIB can be used to indicate to a UE whether the network supports on-demand PRS.
Observation 1: having received the on-demand PRS configuration identifier(s) from the UE(s), the LMF can select the on-demand PRS configuration – this information is sufficient to support the required functionality. 
Observation 2: in case UE measurements are needed by the network to select the on-demand PRS configuration, such measurements can be scheduled (by gNB/TRP) using the existing mechanisms; in case the measurements results need to be made available to the LMF, NRPPa signalling can be defined for that purpose.
Proposal 3: if assistance information (e.g. measurements) for LMF to select the on-demand PRS configuration is considered beneficial, ask RAN3 to define the relevant measurements in NRPPa.
Observation 3: it remains to be seen how other (besides TRP and beam id) assistance information a UE may sent to the LMF can be used by the latter, especially in the case multiple UEs send conflicting indications.
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