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1. Introduction
In RAN2#111e, RAN2 agreed to study positioning in idle/inactive mode, on-demand PRS and latency analysis in the study phase.
In RAN2#112e, RAN2 agreed:
Agreements on on-demand PRS:
RAN2 study on-demand PRS mechanism for DL-based, UL&DL-based methods (e.g. multi-RTT), and UE-Based and UE-assisted positioning methods in this SI. 

The issue is also discussed in the email discussion 608. But companies have different view on what should be supported and how.
In this contribution, we discuss how to support on demand PRS.
1. [bookmark: Proposal_Pattern_Length]Discussion
In the TR, RAN1 captured their considerations on on-demand PRS as 
	[bookmark: _Toc56686535][bookmark: _Toc57112116][bookmark: _Toc57112235][bookmark: _Toc57112334][bookmark: _Toc57112460][bookmark: _Toc57112559][bookmark: _Toc57117055][bookmark: _Toc57117154]8.2.2.3	Observations from source [5]
Observations on NR positioning latency enhancements are provided in Table 8.2.2.3-1.
Table 8.2.2.3-1: NR positioning enhancements - physical layer latency performance summary [5]
	Description 
Evaluation Case
	L1 Latency,ms 
	Gain over R16, ms
	Commercial requirements [100]ms are met
Yes/No. 
If no, provide performance gaps
	IIoT requirements of [10]ms are met
Yes/No. 
If no, provide performance gaps
	IIoT requirements of [100]ms are met
Yes/No. 
If no, provide performance gaps 

	[Case 7], [on-demand/aperiodic PRS]
	44.5ms~
	19.5ms~
	
	34.5ms~
	

	[Case 8], [on-demand/aperiodic MG]
	27.5ms~
	36.5ms~
	
	17.5ms~
	


[bookmark: _Toc56686537][bookmark: _Toc57112118][bookmark: _Toc57112237][bookmark: _Toc57112336][bookmark: _Toc57112462][bookmark: _Toc57112561][bookmark: _Toc57117057][bookmark: _Toc57117156]8.2.2.5	Observations from source [16]
The latency analysis for each enhancement scenario is summarized in the following table:

	Description 
Evaluation Case
	L1 Latency, ms
	Gain over R16 (UE-assisted DL methods (Case 1)), ms

	No measurement gap DL methods
	16
	17

	Measurement gap activation/deactivation DL methods
	24
	09

	On-demand DL PRS methods
	22
	11






Based on RAN1 discussion above, we could see:
Observation 1: On-demand PRS can improve the latency;

	[bookmark: OLE_LINK14][bookmark: OLE_LINK15]The UE efficiency of periodic PRS and MG and on-demand MG with concentrated PRS in FR2 were evaluated:
0. For 20 ms DL PRS periodicity and MGRP, 20ms for MGL, 120 kHz subcarrier spacing, comb 6 and 6 symbols per PRS resource, 18 positioning sites and 64 beams per site, the UE efficiency(  MGL/MGRP) is 100%
0. For 160 ms DL PRS periodicity and MGRP, 20ms for MGL, 120 kHz subcarrier spacing, comb 6 and 6 symbols per PRS resource, 18 positioning sites and 64 beams per site, the UE efficiency(  MGL/MGRP) is 12.5%
0. [bookmark: OLE_LINK16][bookmark: OLE_LINK17]For on-demand MG with concentrated PRS, the range of UE efficiency is 0%-40% depends on the configuration of on-demand MG and PRS

· In one source ([5]), the PRS resource utilization was evaluated:
· In FR1, for 20 ms DL PRS periodicity and MG periodicity, 3ms MGL, 30 kHz subcarrier spacing, comb 6 and 6 symbols per PRS resource, 18 positioning sites and 1 beams per site, PRS resource utilization is 3.21% while the MGL/MGRP (UE overhead) is 15%.
· In FR2, for 20 ms DL PRS periodicity, 20ms for MGL and MGRP, 120 kHz subcarrier spacing, comb 6 and 6 symbols per PRS resource, 18 positioning sites and 64 beams per site, PRS resource utilization is 51.42% while the MGL/MGRP (UE overhead) is 100%
· It was observed by the source that the network and device efficiency can be improved by on-demand PRS (assuming the same latency) compared to periodic PRS



Based on the discussion in RAN1, we could see On-demand PRS can also improve the network and device efficiency;
In addition, RAN1 mentioned on demand transmission can be used to change PRS pattern, periodicity, BW and on/off, etc. It can guarantee the accuracy with minimum resources. 
	· On-demand transmission and reception of DL PRS
· On-demand corresponds to the UE-initiated or network-initiated request of PRS and/or SRS, i.e. UE or LMF request/suggesting/recommending specific PRS pattern, ON/OFF, periodicity, BW, etc. 


Observation 2: On-demand PRS can improve the network and device efficiency without impact the required accuracy;
Based on the above gain, RAN1 has recommended 
	· 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.




From RAN2 perspective, we do not see the reason why RAN2 should not follow RAN1 recommendation, esp, considering the gain matched the SI scope very well. 
Proposal 1: To confirm, follow RAN1 recommendation, on-demand PRS should be specified in Rel-17 WI, includes:
· 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.
Proposal 2: To confirm, UE or LMF can use on-demand PRS to request/suggesting/recommending specific PRS pattern, ON/OFF, periodicity, BW, etc.
To support the request from the UE:
1 the UE should have pre-configured PRS configuration or the lists (via LPP or broadcast signalling);
2 the UE sends on-demand PRS request to the LMF when PRS configuration needs to be changed, e.g. on/off, change pattern. 
3 when the LMF receives the request from the UE, it is LMF decision on whether PRS should be changed or not.
4/5 If yes, the LMF should contact gNBs to update the PRS configuration;
6 if needed, the LMF sends the updated PRS configuration back to the UE; It may be done via broadcast signalling;
For LMF initiated request, the LMF may decide to change PRS configuration based on the accuracy requirement from UE, etc.

To support the request from the LMF:
3 the LMF decision on whether PRS should be changed or not. For LMF initiated request, the LMF may decide to change PRS configuration based on the accuracy requirement from UE, etc.
4/5 If yes, the LMF should contact gNBs to update the PRS configuration;
6 if needed, the LMF sends the updated PRS configuration back to the UE; It may be done via broadcast signalling;

Proposal 3: For UE initiated on-demand PRS and LMF initiated on-demand PRS, common procedure is used for LMF to update the PRS configuration. The only difference between UE initiated on-demand PRS and LMF initiated on-demand PRS is whether the LMF receives the request from the UE. 
Proposal 4: UE initiated on-demand PRS request is sent to LMF via LPP message. 

The procedure is shown as below:


Proposal 5:  To capture the on demand PRS procedure in the TR. 

1. Conclusion
Based on the discussion, we have following proposals:
Observation 1: On-demand PRS can improve the latency;
Observation 2: On-demand PRS can improve the network and device efficiency without impact the required accuracy;
Proposal 1: To confirm, follow RAN1 recommendation, on-demand PRS should be specified in Rel-17 WI, includes:
· 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.
[bookmark: _GoBack]Proposal 2: To confirm, UE or LMF can use on-demand PRS to request/suggesting/recommending specific PRS pattern, ON/OFF, periodicity, BW, etc.
Proposal 3: For UE initiated on-demand PRS and LMF initiated on-demand PRS, common procedure is used for LMF to update the PRS configuration. The only difference between UE initiated on-demand PRS and LMF initiated on-demand PRS is whether the LMF receives the request from the UE. 
Proposal 4: UE initiated on-demand PRS request is sent to LMF via LPP message. 
Proposal 5:  To capture the on demand PRS procedure in the TR. 

1. Reference
[1] TR38.857
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