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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]Regarding on-demand PRS, so far RAN2 and RAN3 have defined the related messages or fields. However, we find that there are some mismatches between the RAN2 specification and RAN3 specification. 
In this contribution, we will provide our considerations on how to address the above issue.
2. Discussion
The procedure for on-demand PRS is as below (extracted from [1]):


Figure 1: Procedures for On-Demand PRS request.
	0.	The LMF may receive information on the possible On-Demand PRS configurations that the gNB can support during the TRP Information Exchange procedure.
1.	In case of UE-initiated On-Demand PRS, the LMF may configure the UE with pre-defined PRS configurations via LPP Provide Assistance Data message or via posSI.
2a.	In case of UE-initiated On-Demand PRS, the UE sends an On-Demand PRS request to the LMF via LPP Request Assistance Data message. The On-Demand PRS request can be the request for a defined PRS configuration with PRS configuration ID or explicit parameter for PRS configuration and may be a request for PRS transmission or change to the PRS transmission characteristics for positioning measurements.
NOTE 1:	The LPP Request Assistance Data message for On-Demand PRS may also be sent in an MO-LR location service request message.
NOTE 2:	If the NW has provided the pre-defined On-Demand PRS configurations to the UE, the UE is allowed to request On-Demand PRS parameters based on pre-defined PRS configuration ID (index-based request) or explicit parameter requests that is within the scope of the received pre-defined On-Demand PRS configurations. Otherwise, the UE may blindly request On-Demand PRS parameters via an explicit request within the scope of the allowed parameter list, as specified in TS37.355 [42].
2b.	In case of LMF-initiated On-Demand PRS, the LMF and the UE may exchange LPP messages e.g., to obtain UE measurements or the DL-PRS positioning capabilities of the UE, etc.
3.	The LMF determines the need for PRS transmission or change to the transmission characteristics of an ongoing PRS transmission.
4.	The LMF requests the serving and non-serving gNBs/TRPs for new PRS transmission or PRS transmission with changes to the PRS configuration via NRPPa PRS CONFIGURATION REQUEST message.
5.	The gNBs/TRPs provide the PRS transmission update in the NRPPa PRS CONFIGURATION RESPONSE message accordingly.
6.	LMF may provide the updated PRS configuration used for PRS transmission or error cause via LPP Provide Assistance Data message to the UE.


In step 0, the possible On-Demand PRS configurations are provided in the On-demand PRS TRP Information of TRP Information IE as below:
· On-demand PRS Request Allowed
· Allowed Resource Set Periodicity Values
· Allowed PRS Bandwidth Values
· Allowed Resource Repetition Factor Values
· Allowed Resource Number of Symbols Values
· Allowed Comb Size Values
Observation 1: The possible On-Demand PRS configuration from gNB to LMF does not include the complete PRS configuration, but only the allowed values for the parameters that can be requested by the LMF or UE.
For the pre-defined on-demand PRS configuration from LMF to UE in step 1, each on-demand PRS configuration includes a complete PRS configuration:
	On-Demand-DL-PRS-Configuration-r17 ::= SEQUENCE {
	dl-prs-configuration-id-r17					DL-PRS-Configuration-ID-r17,
	nr-DL-PRS-PositioningFrequencyLayer-r17		NR-DL-PRS-PositioningFrequencyLayer-r16,
	nr-DL-PRS-Info-r17							NR-DL-PRS-Info-r16,
	...
}


The complete PRS configuration includes two types of parameters: 
· on-demand parameters which can be requested by the LMF or UE, e.g., Periodicity, PRS Bandwidth, Repetition Factor, Resource Number of Symbols. 
· the other parameters which can not be requested by the LMF or UE, e.g., the time and frequency position of the resources.
Observation 2: The pre-defined PRS configuration from LMF to UE includes a list of complete PRS configurations, which include some parameters that can not be requested by the UE.
However, before step 1, the LMF only obtains the on-demand parameters which can be requested from the gNB. One issue is where the values of the other parameters which can not be requested by the UE come from. One possible method is that the LMF itself determined the values. In our understanding, it is undesirable that the LMF determines the radio resource in the Uu.
In step 2a, the UE requests the on-demand PRS via PRS configuration index associated with one of the pre-defined PRS configuration or explicit on-demand parameters:
	NR-On-Demand-DL-PRS-Request-r17 ::= SEQUENCE {
	dl-prs-StartTime-and-Duration-r17			DL-PRS-StartTime-and-Duration-r17		OPTIONAL,
	nr-on-demand-DL-PRS-Information-r17 		NR-On-Demand-DL-PRS-Information-r17		OPTIONAL,
	dl-prs-configuration-id-PrefList-r17		SEQUENCE (SIZE (1..maxDL-PRS-Configs-r17)) OF DL-PRS-Configuration-ID-r17			OPTIONAL,
	...
}


In step 4, the LMF requests the gNB to configure and activate the PRS transmission based on Requested DL PRS Transmission Characteristics, which include the possible On-Demand PRS configurations exchanged in step 1. The structure of Requested DL PRS Transmission Characteristics IE is as follows:
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Requested DL-PRS Resource Set List
	
	1
	
	

	>Requested DL-PRS Resource Set Item
	
	1..<maxnoofPRSresourceSet>
	
	

	>>PRS bandwidth
	O
	
	INTEGER(1..63)
	24,28,…,272 PRBs

	>>Comb Size
	O
	
	ENUMERATED(2, 4, 6, 12, …) 
	

	>>Resource Set Periodicity
	O
	
	ENUMERATED(4,5,8,10,16,20,32,40,64,80,160,320,640,1280,2560,5120,10240,20480,40960,81920,…)
	

	>>Resource Repetition Factor
	O
	
	ENUMERATED(rf1,rf2,rf4,rf6,rf8,rf16,rf32,…) 
	

	>>Resource Number of Symbols
	O
	
	ENUMERATED(n2,n4,n6,n12,…)
	

	>>Requested DL-PRS Resource List
	O
	
	9.2.62
	

	>>Resource Set Start Time and Duration
	O
	
	Start Time and Duration
9.2.63
	This IE is ignored if the Start Time and Duration IE is present

	Number of Frequency Layers
	O
	
	INTEGER(1..4)
	

	Start Time and Duration
	O
	
	9.2.63
	


Observation 3: The PRS CONFIGURATION REQUEST from LMF to gNB does not include the complete PRS configuration, but only the allowed values for the parameters that can be requested by the LMF or UE.
In step 5, the gNB responses with the complete PRS configuration in PRS CONFIGURATION RESPONSE are as follows:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	PRS Transmission TRP List
	
	1
	
	
	YES
	ignore

	>PRS Transmission TRP Item
	
	1 .. <maxnoTRPs>
	
	
	EACH
	ignore

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	>>PRS Configuration
	M
	
	9.2.44
	
	-
	


[bookmark: _Hlk101692742]Observation 4: The PRS CONFIGURATION RESPONSE from gNB to LMF includes a list of complete PRS configurations.
In step 6, the LMF transfer the complete PRS configuration to UE.
Observation 5: The on-demand PRS response from LMF to UE includes complete PRS configuration, but not the PRS configuration ID. 
In conclusion, in step 1, the values of other parameters which can not be requested by the UE may be determined by the LMF itself. If the UE requests the PRS configuration ID in step 2a, it means that the UE expects the complete on-demand PRS configuration sent in step 1. However, in step 4 the LMF does not send the complete on-demand PRS configuration to the gNB for activation, but only the requested values for the parameters which can be explicitly requested. In step 5, the gNB feedbacks the complete activated PRS configuration to the LMF, i.e., the other parameters (which can not be requested by the LMF or UE) are determined by the gNB. The other parameters which are determined and sent to the UE in step 1 by the LMF are useless. 
To address the above issue, two potential approaches can be considered:
· Alt 1: The pre-defined PRS configuration from LMF to UE includes a list of complete PRS configurations ( Maintaining the status quo), then the following changes are essential:
· In step 0, the possible On-Demand PRS configuration from gNB to LMF shall include a list of complete PRS configurations, each associated with a PRS configuration ID;
· In step 3, the PRS CONFIGURATION REQUEST from LMF to gNB shall include PRS configuration ID;
· In step 6, the on-demand PRS response from LMF to UE shall include the PRS configuration ID that is successfully activated.
· Alt 2: The pre-defined PRS configuration from LMF to UE only includes a list of allowed values for the parameters that can be requested by the UE
Proposal 1: RAN2 to discuss and fix the mismatch issue of on-demand PRS between RAN2 and RAN3, the following alternatives can be considered:
· Alt 1: The pre-defined PRS configuration from LMF to UE includes a list of complete PRS configurations (maintaining the status quo), then the following changes are essential:
· In step 0, the possible On-Demand PRS configuration from gNB to LMF shall include a list of complete PRS configurations, each associated with a PRS configuration ID;
· In step 3, the PRS CONFIGURATION REQUEST from LMF to gNB shall include PRS configuration ID;
· In step 6, the on-demand PRS response from LMF to UE shall include the PRS configuration ID that is successfully activated.
· Alt 2: The pre-defined PRS configuration from LMF to UE only includes a list of allowed values for the parameters that can be requested by the UE
If Alt 1 is adopted by RAN2, an LS should be sent to RAN3 as it may introduce impact to RAN3.
Proposal 2: If Alt 1 is adopted by RAN2, send an LS to RAN3 to inform RAN2’s decision.
3. Conclusion
Observation 1: The possible On-Demand PRS configuration from gNB to LMF does not include the complete PRS configuration, but only the allowed values for the parameters that can be requested by the LMF or UE.
Observation 2: The pre-defined PRS configuration from LMF to UE includes a list of complete PRS configurations, which includes some parameters that can not be requested by the UE.
Observation 3: The PRS CONFIGURATION REQUEST from LMF to gNB does not include the complete PRS configuration, but only the allowed values for the parameters that can be requested by the LMF or UE.
Observation 4: The PRS CONFIGURATION RESPONSE from gNB to LMF includes a list of complete PRS configurations.
Observation 5: The on-demand PRS response from LMF to UE only includes complete PRS configuration, but not the PRS configuration ID. 

Proposal 1: RAN2 to discuss and fix the mismatch issue of on-demand PRS between RAN2 and RAN3, the following alternatives can be considered:
· Alt 1: The pre-defined PRS configuration from LMF to UE includes a list of complete PRS configurations (maintaining the status quo), then the following changes are essential:
· In step 0, the possible On-Demand PRS configuration from gNB to LMF shall include a list of complete PRS configurations, each associated with a PRS configuration ID;
· In step 3, the PRS CONFIGURATION REQUEST from LMF to gNB shall include PRS configuration ID;
· In step 6, the on-demand PRS response from LMF to UE shall include the PRS configuration ID that is successfully activated.
· Alt 2: The pre-defined PRS configuration from LMF to UE only includes a list of allowed values for the parameters that can be requested by the UE
Proposal 2: If Alt 1 is adopted by RAN2, send an LS to RAN3 to inform RAN2’s decision.
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