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1. [bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]Introduction
In RAN2#114 e-meeting, there was some discussion for support of both UE-initiated and LMF- initiated on-demand transmission and reception of DL PRS for DL+UL positioning for UE based and UE assisted solutions was discussed. The following agreements were made in this regard:

	Agreement:
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.

Agreement:
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.)




Subsequently in RAN2#115 e-meeting, while several proposals were discussed, the following set of agreements were made:
	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.




In RAN2#116 e-meeting, the general stage 2 procedure for UE initated on-demand PRS via MO-LR was agreed and the following was agreed:

Agreements:
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.

In this contribution, we further discuss the support of on-demand PRS transmissions and address the remaining open aspects.
1. Discussion
While it has been agreed that the network can signal a set of predefined PRS configurations to the UE to select one to request, there are some open questions. For instance, one open issue is regarding network control over when the UE is able to request on-demand PRS. This aspect was also discussed in post email discussion [1] in the context of whether there is a need to have some control mechanism for the NW on the frequency of the on-demand PRS request. However, our understanding is that regardless of the need for this control mechanism, there is a fundamental question of whether the UE should send the on-demand PRS without considering if the LMF supports it. In our view, the UE should only send the request to the LMF if the LMF supports the on-demand PRS feature. If the LMF provides the allowed configuration sets to the UE to select the requested parameters within the set as part of the pre-configured assistance data, it can be implicitly assumed that the UE is allowed to trigger on-demand PRS request. Conversely, as proposed in the email discussion [1], in case the network does not provide this configuration, it can be assumed that the UE cannot send the request. 
Proposal 1:	The UE can only send the on-demand PRS request if LMF enables this via LPP message ProvideAssistanceData, i.e. by providing preconfiguration sets to the UE.

In addition to this, there was extended discussion as part of the post meeting email discussion whether there needs to be some triggering criteria for the on-demand PRS request, e.g. based on QoS requirements, measurement quality, radio conditions, etc. While the options seem interesting on first glance, we think there is no real need to specify any restrictions on the UE triggering of on-demand request. The main reason for that is that since it is expected to utilize LPP signaling procedure, it is not a straightforward task to specify additional triggers for when the UE sends this message. For instance, there can be several cases to consider, e.g. when the PRS is switched on/off, when the UE wants more accurate positioning with PRS having larger bandwidth, when the UE may want to save power with PRS having smaller bandwidth, when the UE may want lower latency with PRS having smaller periodicity, etc. Having to specify all such criteria in a detailed manner is likely to require extended specification effort, which can easily be avoided if it is left to UE implementation.
Proposal 2:	No additional triggering criteria or events need to be specified to allow/disallow the UE from triggering on-demand PRS request.

Moreover, the UE behavior in terms of selecting and indicating particular PRS configuration set(s) needs to be specified. One open aspect from the last meeting is whether there is any need for the UE to be able to request a potentially different configuration with different parameters in case none of the indicated configuration sets are deemed suitable. This was also discussed as part of the email discussion [1], i.e. whether explicit indication of DL-PRS parameters withing the on-demand PRS request is allowed or not. In this context, RAN1 has also provided us with the group of on-demand DL PRS parameters. 
Firstly, we think the UE should be able to indicate multiple DL-PRS configuration sets in some kind of priority ordering to allow for more flexibility for the network. Secondly, considering that explicit signaling for specific parameters also seems to be supported by most companies, we think it would be good to consider specific parameters for which this indication is useful. Out of the parameters indicated by RAN1, we think at least the number of DL PRS frequency layers and the start/end time of DL PRS transmission can be explicitly indicated, since they are signaled per FR and per UE respectively.
Proposal 3:	The UE shall be able to explicitly request at least the number of DL PRS frequency layers and the start/end time of the DL PRS transmission parameters via on-demand PRS.
Then, when it comes to which parameter values can be explicitly requested by the UE, we think that only the values supported by the network should be supported. Allowing the UE to request any parameter value for the above parameters may lead to unneeded complexity and useless signaling exchange between the UE and LMF, which does not seem beneficial.
Proposal 4:	When requesting on-demand DL PRS parameters, the UE shall only include the NW indicated/supported parameter value as part of the request.
Finally, one open question from the last meeting is on whether the UE needs to provide some additional assistance information to the LMF in determining the need to update the DL-PRS configurations. We think this question is more relevant for the LMF initiated case, where the LMF may decide to update the PRS configuration, e.g. based on RRM measurement results, positioning measurement results, etc. In this case, the we think the LMF can make this determination based on the PRS measurement reports that the UE provides anyway and can be considered as on-demand PRS “feedback”. Since it is already supported as part of LPP signaling (Location information transfer), no new signaling needs to be defined.
Proposal 5:	No additional signaling needs to be defined to provide assistance information to LMF to assist in the determination of on-demand DL-PRS configuration(s).

1. Conclusion
Based on the discussion above, we have the following proposals:
Proposal 1:	The UE can only send the on-demand PRS request if LMF enables this via LPP message ProvideAssistanceData, i.e. by providing preconfiguration sets to the UE.
Proposal 2:	No additional triggering criteria or events need to be specified to allow/disallow the UE from triggering on-demand PRS request.
Proposal 3:	The UE shall be able to explicitly request at least the number of DL PRS frequency layers and the start/end time of the DL PRS transmission parameters via on-demand PRS.
Proposal 4:	When requesting on-demand DL PRS parameters, the UE shall only include the NW indicated/supported parameter value as part of the request.
Proposal 5:	No additional signaling needs to be defined to provide assistance information to LMF to assist in the determination of on-demand DL-PRS configuration(s).
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