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1 Introduction 
In the WID[1], one of the objectives is to study the on-demand PRS to improve the UE and network efficiency, and during previous meeting, RAN2 made the following agreements:
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.

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.

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. 

The new LPP assistance data IE from Proposal 2 can be included in an LPP Provide Assistance Data message and/or a new posSIB.

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.)

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 this contribution, we discuss the open issues of on-demand PRS as well as related procedure.
2 Discussion
2.1 Trigger of on-demand PRS request

It has been agreed that the network can signal predefined PRS configurations to the UE and UE can select one to request. While how to trigger the request is still questionable since UE may consider multiple conditions to trigger the on-demand PRS request, e.g. the positioning accuracy/latency requirement, UE/network power saving, etc. It is complex to define a unified criterion based on various factors, and considering the limited meetings and large WI scope, we prefer to following the simplest way, i.e. left it to UE implementation. 
And similar as UE-initiated on-demand PRS, LMF can also trigger the on-demand PRS request by implementation.
Observation 1 There are multiple factors to consider for the trigger of on-demand PRS request. 
Proposal 1 It is left to implementation to trigger the request for both UE-initiated and LMF-initiated on-demand PRS.
2.2 Content of On-demand PRS request
We agreed that UE can request on-demand PRS among the preconfigured PRS configurations that provided by network. In this case, UE can simply to carry a configuration index in the PRS request to inform network the preferred configuration. For instance, a pre-configured mapping between PRS configurations and index are provided to UE in advance, and UE sends the on-demand request including only the configuration index to LMF when required, which can largely reduce the signaling overhead of the LPP messages.
To avoid frequent on-demand PRS request due to small granularity of PRS configurations, the maximum number of PRS configurations should be limited. Thus, RAN2 should study the maximum number of PRS configurations that can be pre-configured to UE.
Proposal 2 RAN2 study the maximum number of PRS configurations that can be pre-configured to UE.
On the other hand, it is still open on whether UE can request a configuration with different parameters and exactly which parameters are flexible. An LS has been delivered to RAN1 on what parameters can be dynamically adjusted for UE-initiated/LMF-initiated on-demand DL PRS request in last meeting. In previous RAN1 meeting, the parameters for UE-initiated request of on-demand DL PRS have been discussed and agreed as below:

 RAN1Agreement:
· From RAN1 perspective, for UE-initiated request of on-demand DL PRS, the following group of on-demand DL PRS parameters is defined and signalled

· per positioning frequency layer per FR

1. DL PRS Periodicity

2. DL PRS Resource Bandwidth

3. DL PRS Resource Repetition Factor

4. Number of DL PRS Resource Symbols per DL PRS Resource

5. DL-PRS CombSizeN

· per FR 

1. Number of DL PRS frequency layers

· per UE

1. Start/end time of DL PRS transmission

As PRS configuration is not a UE-specific configuration, UE request on-demand PRS with explicit parameters may cause diverse combination of the parameter values, which may increase the probability for on-demand PRS request rejection as LMF/TRP may not be able to meet multiple requirement at one time. On the contrary, pre-configured PRS associated with configuration index can limit the number of configurations, which may avoid useless on-demand request.
Proposal 3 Only configuration index is included in the on-demand PRS request.
2.3 On-demand PRS request response

Once the on-demand PRS request has been delivered, 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. 

To notify the feedback to UE, there are two ways on the table:
· Option 1: LMF feedback explicit ACK/NACK to UE, if the on-demand PRS request has been accepted, LMF will also provide the PRS configuration to UE.
· Option 2: No explicit ACK/NACK is provided. LMF only send PRS configuration to UE when the request has been accepted.
For signalling overhead reduction perspective, LMF does not need to explicitly indicate UE that the request has been accepted or rejected. UE can always follow the latest PRS configuration provided by LMF.
Proposal 4 No explicit ACK/NACK is defined for on-demand PRS request.
2.4 Prohibit timer for on-demand PRS request

As we know, PRS configuration is not a UE-specific configuration, the PRS configuration provided by LMF applies to UEs from multiple cells, which means LMF may be unable to acknowledge the requirement of all the received PRS request. Furthermore, the interactions between LMF and gNB/TRPs are required for PRS configuration reconfiguration request/ack once the on-demand PRS request is received by LMF. LMF may response UE at least after receiving the feedback from gNB/TRPs. Then how to define the UE behaviour to avoid frequent and useless on-demand PRS request is one key issue.
one possible way is to introduce a prohibit timer for avoiding redundant and useless on-demand PRS request. For example, once UE trigger an on-demand PRS request, the timer starts; and UE can retransmit the request upon timer expires. If UE receives a PRS reconfiguration during timer running period, UE stop the timer accordingly. 
Proposal 5 A prohibit timer is introduced to limit the frequency of on-demand PRS request.
And for UE which has sent the on-demand PRS request but no response received, the old PRS configuration should be used for positioning measurement until new configuration is received. 
Proposal 6 UE always follow the latest PRS configuration for PRS measurement.
3 Conclusion
Based on the discussion above, we have the following observations:
Observation 1
There are multiple factors to consider for the trigger of on-demand PRS request.


Based on the discussion above, we propose:
Proposal 1
It is left to implementation to trigger the request for both UE-initiated and LMF-initiated on-demand PRS.
Proposal 2
RAN2 study the maximum number of PRS configurations that can be pre-configured to UE.
Proposal 3
Only configuration index is included in the on-demand PRS request.
Proposal 4
No explicit ACK/NACK is defined for on-demand PRS request.
Proposal 5
A prohibit timer is introduced to limit the frequency of on-demand PRS request.
Proposal 6
UE always follow the latest PRS configuration for PRS measurement.
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