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1. Introduction
Based on the discussion of Rel-17 [1], the following conclusions have been made for UE-initiated on-demand PRS in RAN2. 
Agreements:
If the LMF indicates predefined configurations, the UE can request them via LPP RequestAssistanceData.

Agreement:
LPP signalling supports index-based and explicit request of DL-PRS parameters from the UE.  The UE is not required to implement requesting explicit parameters and the LMF is not required to grant them if the UE does request.

Agreements:
Proposal 4: UE may explicitly request on-demand PRS parameters based on the Rel-16 value ranges. [14/14]
Proposal 6: A UE reason/cause for an on-demand PRS request is not supported. [12/14]
Proposal 7: The posSI message cannot be the response for a UE’s On-Demand PRS request. [13/14]
Proposal 12: The DL-PRS-Configuration ID is only defined by an identifier (ID). [13/14]
Proposal 13: On-demand PRS configuration is at least provided per positioning method. [12/14]

Based on the above agreements, it has been agreed that UE-initiated on-demand PRS request supports the following three solutions:
· Case 1: NW has provided the pre-defined On-Demand PRS configurations
· Option 1-1: Index-based request
Request pre-defined PRS configuration ID within the pre-defined On-Demand PRS configurations
· Option 1-2: Explicit parameter request
Request explicit DL-PRS parameters within the pre-defined On-Demand PRS configurations

· Case 2: NW has NOT provided the pre-defined On-Demand PRS configurations
· Option 2: Blind explicit parameter request
Request On-Demand PRS parameters within the scope of the RAN1 allowed parameter list

However, the current Rel-17 Stage 2 and Stage 3 spec fail to well capture the agreements. So we present some issues need further clarification in this contribution.

2. Discussion
2.1 Explicit parameter based on-demand PRS request
RAN1 has made an agreement on the DL PRS parameters that UE can request, which is shown as follows.
	Agreements:
· 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
Two options for indication of DL PRS QCL-Info, either
· Option 1: per resource set per positioning frequency layer per FR
· UE recommends a list of QCL sources
· Option 2: per resource set per positioning frequency layer per FR
· UE requests to provide the QCL information in the assistance data



From RAN1 perspective, the RAN1 agreed parameter list is applicable to the explicit parameter request and blind explicit request for UE-initiated on-demand DL PRS, i.e., Option 1-2, and Option 2, no matter whether there is received pre-defined PRS configurations from the network or not. However, it’s not clear in RAN2.

According to the stage 2 description in TS 38.305 [4], the UE is allowed to request explicit parameter requests that is within the scope of the received pre-defined On-Demand PRS configurations, which is excerpted and highlighted as follows.
	7.6.2	On-Demand PRS transmission procedures
<--------------------------------------------------------irrelevant omitted----------------------------------------------------->
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].
<--------------------------------------------------------irrelevant omitted----------------------------------------------------->



Observation 1: There is some misalignment between RAN1 and RAN2 on the scope of what UE can explicitly request when the pre-defined On-Demand PRS configurations is provided.

2.2 Clarification on Stage 2 and Stage 3 specs
According to TS 38.305 [4], the stage 2 description for UE-initiated on-demand PRS request is excerpted as follows:
	[bookmark: _Toc100832276]7.6.2	On-Demand PRS transmission procedures
Figure 7.6.2-1 shows the general positioning procedure for On-Demand PRS transmission.


Figure 7.6.2-1: 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].
<--------------------------------------------------------irrelevant omitted----------------------------------------------------->



In TS 37.355 [5], UE-initiated on-demand PRS request is specified by IE NR-On-Demand-DL-PRS-Request:
	NR-On-Demand-DL-PRS-Request
The IE NR-On-Demand-DL-PRS-Request is used by the target device to request on-demand DL-PRS from a location server.
-- ASN1START

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,
	...
}

DL-PRS-StartTime-and-Duration-r17 ::= SEQUENCE {
	dl-prs-start-time-r17		INTEGER (1..1024)						OPTIONAL,
	dl-prs-duration-r17			SEQUENCE {
									seconds-r17		INTEGER (0..59)		OPTIONAL,
									minutes-r17		INTEGER (0..59)		OPTIONAL,
									hours-r17		INTEGER (0..23)		OPTIONAL,
									...
								}										OPTIONAL,
	...
}

-- ASN1STOP


	NR-On-Demand-DL-PRS-Request field descriptions

	dl-prs-StartTime-and-Duration
This field specifies the requested start time and duration for the on-demand DL-PRS and comprises the following subfields:
-	dl-prs-start-time specifies the desired start time for the requested DL-PRS. It indicates the time in seconds from the time the IE NR-On-Demand-DL-PRS-Request was received.
-	dl-prs-duration specifies the desired duration of the requested DL-PRS. The desired duration is the sum of the seconds, minutes, hours fields. If this field is included, at least one of the seconds, minutes, hours fields shall be present.

	nr-on-demand-DL-PRS-Information
This field specifies the on-demand DL-PRS configuration information requested by the target device.

	dl-prs-configuration-id-PrefList
This field specifies the on-demand DL-PRS configuration associated with DL-PRS-Configuration-ID in IE NR-On-Demand-DL-PRS-Configurations the target device wishes to obtain in the order of preference. The first DL-PRS-Configuration-ID in the list is the most preferred configuration, the second DL-PRS-Configuration-ID the second most preferred, etc.






Based on the above Stage 2 and Stage 3 spec, there are some issues need to be clarified for UE-initiated on-demand PRS request:
· Stage 2 specifies all the options (Option 1-1, Option 1-2, and Option 2), where the allowed request configuration scope is not clear for explicit request solution in Option 1-2.
· Stage 3 only specifies two options (Option 1-1, and Option 2)
· Option 1-1: Index-based request via IE dl-prs-configuration-id-PrefList
· Option 2: Blind explicit request via IE nr-on-demand-DL-PRS-Information
Therefore, we have the following observations and proposal:
Observation 2: The allowed request configuration scope is not clear for explicit request solution (i.e. Option 1-2) in stage 2 spec, e.g., the pre-defined On-Demand PRS configurations or the RAN1 agreed parameters.
Observation 3: UE-initiated on-demand PRS request with explicit parameters within the pre-defined On-Demand PRS configurations (i.e. Option 1-2) is missing in the current Stage 3 spec.

Proposal 1: Clarify the allowed request configuration scope for explicit request when the pre-defined On-Demand PRS configurations is provided.
· Alt.1 The PRS parameters across multiple pre-defined On-Demand PRS configurations, which may exceed RAN1 agreed parameters
· Alt.2 The RAN1 agreed parameters within the pre-defined On-Demand PRS configurations
Proposal 2: Correct the current stage 2 and stage 3 description.

3. Conclusion
In this contribution, we present some issues need further clarification for UE-initiated on-demand PRS request. Based on the above analysis and discussion, we have the following observations and proposals:
Observation 1: There is some misalignment between RAN1 and RAN2 on the scope of what UE can explicitly request when the pre-defined On-Demand PRS configurations is provided.
Observation 2: The allowed request configuration scope is not clear for explicit request solution (i.e. Option 1-2) in stage 2 spec, e.g., the pre-defined On-Demand PRS configurations or the RAN1 agreed parameters.
Observation 3: UE-initiated on-demand PRS request with explicit parameters within the pre-defined On-Demand PRS configurations (i.e. Option 1-2) is missing in the current Stage 3 spec.

Proposal 1: Clarify the allowed request configuration scope for explicit request when the pre-defined On-Demand PRS configurations is provided.
· Alt.1 The PRS parameters across multiple pre-defined On-Demand PRS configurations, which may exceed RAN1 agreed parameters
· Alt.2 The RAN1 agreed parameters within the pre-defined On-Demand PRS configurations
Proposal 2: Correct the current stage 2 and stage 3 description.
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