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[bookmark: _Ref37187857][bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction 
[bookmark: _GoBack]The revised WID [1] for positioning enhancements in Rel. 17 has identified that on-demand PRS would be supported in Rel. 17.  In TR 38.857 [2], the following enhancements are recommended from the physical layer perspective.

-	UE-initiated request of on-demand DL PRS transmission
-	LMF (network)-initiated request of on-demand DL PRS transmission
-	Above enhancements are recommended for both DL and DL+UL positioning methods and both UE-based and UE-assisted positioning solutions.

In RAN2#114bis, we made the following agreements
	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.
· 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.)



 

In this contribution, we outline our proposal of requesting transmission or reporting of a group of DL-PRS resources with a certain set of characteristics (e.g. bandwidth, beam direction, and so on) based on an outcome of the measurement of certain DL reference signals.



On-demand PRS 
To explain the concept of on-demand DL-PRS based on association, an example scenario using DL-AoD is selected. However, the concept explained here could also be applied to DL-TDOA or multi-RTT.
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[bookmark: _Ref68142983]Figure 1: Depiction of association between resources. In this figure, PRS-1, PRS-2 and PRS-3 are associated with P-PRS Resource1 and PRS-4, PRS-5 and PRS-6 are associated with P-PRS Resource 2. Based on measurement of P-PRS Resource 1 and P-PRS Resource 2, the UE may request either PRS-1, PRS-2 and PRS-3 to be transmitted or PRS-4, PRS-5 and PRS-6 to be transmitted. 

For AoD the narrower beams would improve the direction estimation accuracy while for TDOA and RTT wider beams are sufficient and can achieve a higher signal coverage area due to broader illumination compared to narrowband. In the case of an always-on narrow beam PRS resource configuration there is a clear waste of energy, overhead and air resources. One way to configure a periodic PRS resource with low overhead will be by setting a very high period between the PRS resources: the drawback of this approach that channel will vary due a UE position/orientation change and hence the PRS resources are not effiecient in terms of AoD accuracy.

Note that it is not necessary for the on-demand PRS to be narrowband in frequency compared to the wideband PRS. However, a set of on-demand PRS signals need to some characteristics that are common to the always-on periodic PRS signals, so that they can be indicated to be associated with the always-on periodic PRS signal.

In Figure 1, a scenario is depicted where the narrowband PRS-1, PRS-2 and PRS-3 (as depicted in Figure 2) are associated with P-PRS Resource 1. Likewise, the narrowband PRS-4, PRS-5 and PRS-6 (as depicted in Figure 2) are associated with P-PRS Resource 2. Here, we have used the term P-PRS to indicate that there are regularly occurring reference signals (for example, the SSBs or the Rel. 16 DL-PRS). Note that transmission of both sets {PRS-1, PRS-2, PRS-3} and {PRS-4, PRS-5, PRS-6} is a waste of resource, if there are no UEs in direction of one or another sets that can utilize these resources. 

In this example, the UE can measure P-PRS Resource 1 and P-PRS Resource 2 and based on these measurements, the LMF can request the TRP to either transmit PRS-Resource-Set/Group ‘A’ {PRS-1, PRS-2, PRS-3} or PRS-Resource-Set/Group ‘B’ {PRS-4, PRS-5, PRS-6. Alternatively, the UE may choose to report on measurement of resources within Group ‘A’ or Group ‘B’ without explicit reconfiguration from the network.
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[bookmark: _Ref68143104]Figure 2: An illustration of time-frequency representation of DL-PRS resources and their association. 

Observation 1: Using measurement on a set of configured DL-PRS resources could enable 
a) the UE to dynamically switch between different on-demand PRS for measurement and reporting without explicit reconfiguration each time.
or 
b) the LMF to request activation or deactivation of certain on-demand PRS from certain TRPs based on UE measurement of existing DL-PRS. 

To enable such on-demand PRS, the UE shall be configured with DL-PRS resources. Furthermore, their association and criteria for switching from one set/group of resources to another set/group of resources for measurement shall be signaled to the UE. Alternatively, the LMF may request transmission of one or other set from the TRP based on the UE measurement of existing DL-PRS.  Hence, we make the following proposals: 
Proposal 1: Enable the LMF to request an activation/deactivation for  the on-demand DL-PRS resources based on the UE measurements of configured DL-PRS resources.
​
Proposal 2: Enable the LMF to provide UE with assistance information to trigger measurement on certain on-demand DL-PRS configurations based on the measurement of configured DL-PRS.

Conclusions 
In this contribution, we have noted the following: 

Observation 1: Using measurement on a set of configured DL-PRS resources could enable 
a) the UE to dynamically switch between different on-demand PRS for measurement and reporting without explicit reconfiguration each time.
or 
b) the LMF to request activation or deactivation of certain on-demand PRS from certain TRPs based on UE measurement of existing DL-PRS. 

Based on the above observation, we make the following proposals:  

Proposal 1: Enable the LMF to request an activation/deactivation for  the on-demand DL-PRS resources based on the UE measurements of configured DL-PRS resources.
​
Proposal 2: Enable the LMF to provide UE with assistance information to trigger measurement on certain on-demand DL-PRS configurations based on the measurement of configured DL-PRS.
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