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1	Introduction
[bookmark: _Hlk95471869]In this contribution, we propose way forwards to resolve several open issues on on-demand PRS as discussed during the email discussion [Pre117-e][608][POS] Open issues on on-demand PRS [1].
2	Discussion
[bookmark: _Hlk95468203]2.1	On Open Issues #2 and #6: Trigger criterion/pre-condition for UE initiated On-Demand PRS and content of the pre-defined on-demand PRS configuration
On Open Issue #2 in the email discussion [1], it has been noted that:
“The trigger criterion for UE-initiated on-demand PRS was extensively discussed during the past meetings but not yet finalized. It has already been agreed during the RAN2#116bis-e meeting, that the UE may request for the indicated pre-defined PRS configurations from the LMF via the LPP RequestAssistanceData message. In addition, during the Post116-e email discussion [601][3, R2-2200047], the pre-requisite conditions for on-demand PRS request were also discussed.”,
and companies were asked to provide inputs to the questions “whether a blind UE-initiated on-demand PRS request is supported” and/or “whether following pre-condition options supported for the LMF to provide/not provide an index of pre-defined on-demand PRS configurations to the UE: 
· Option 1: The LMF is implicitly aware of UE-initiated on-demand PRS support via capability information signalling, e.g., using LPP ProvideCapabilityInformation. 
· Option 2: UE explicitly indicates its need for on-demand PRS to the LMF, e.g., using LPP RequestAssistanceData 
· Option 3: No extra/other pre-conditions are necessary for the LMF to provide pre-defined on-demand PRS configuration(s).”
We believe that the above questions in the email discussion do not capture the essence of the issue, that is, not relevant to trigger a criterion/pre-condition for UE-initiated on-demand PRS. In the following, we present our proposed way forward to resolve this open issue.
We propose that UE-initiated on-demand PRS requests shall be conditioned on positioning QoS and/or radio conditions that the UE experiences, whereby these conditions are associated with each pre-defined on-demand PRS configuration by the network. As discussed in our previous contributions [2], [3], [4], [5] such pre-conditioning would avoid high number of requests that may not be managed by the network. In addition, given that the network indicates such possibility beforehand via the provided pre-defined PRS configurations, this would also increase the possibility of acceptance of the request. Our proposal also relates to the issue of the content of the pre-defined on-demand PRS configuration, which is noted in the Open Issue #6 in the email discussion [1] as:
“According to the latest version of the TS37.355 draft running-CR discussion [4, R2-2201723], a number of FFS points were raised with regard to the content of (pre-defined) On-demand PRS configuration message provided by the LMF. The list of questions below aim to gather companies’ views on the following: 
· Response of UE-initiated on-demand PRS request 
· Content of the pre-defined on-demand PRS configuration, number of pre-defined configurations in a set, variable/fixed number of parameters within a set 
· Configuration ID association “

Based on above, we propose the following information to be added into the content of each pre-defined on-demand PRS configuration:
· Positioning QoS and/or radio condition associated with each instance of pre-defined PRS configuration 
The QoS and the radio condition can be defined based on the LPP QoS IE and Environment IE, respectively, as defined in TS 37.355. 
Proposal 1: A pre-defined on-demand PRS configuration can contain information on positioning QoS and/or radio conditions, such that the UE is allowed to request this PRS configuration upon experiencing given radio conditions. The QoS and the radio condition can be defined based on the LPP QoS IE and Environment IE, respectively, as defined in TS 37.355.

2.2.	On Open Issue#3: On-demand PRS Request Content 
Another open issue in the email discussion [1] was related to content of UE-initiated on-demand PRS requests, as targeted by the following questions, among others:
“Question 6  
In the case of an index-based on-demand PRS request, are companies in agreement that the UE may indicate its preferred on-demand PRS pre-defined configuration(s) via one or more PRS configuration IDs requested in decreasing order of preference (i.e., from most preferred to least preferred on-demand PRS configuration)?
Question 7 
Do companies agree that an explicit UE reason may not be required to be signalled to the network when the UE requests an on-demand PRS configuration?”
In the following, we propose our way forward to address these open issues.
As discussed in our previous contributions [2], [3], [4], [5], our preference is to have UE-initiated on-demand PRS request to indicate IDs of one or more predefined PRS configurations offered by the network, rather than explicit parameter requests. Requesting explicit PRS parameters and values would incur additional latency and decrease network efficiency and increase system complexity, hence not feasible from the network operation point of view (cf. [2], [3], [4]). 

Nevertheless, to minimize the probability of rejection of ID-based requests, we agree that UE may indicate multiple pre-defined on-demand PRS configurations in its request, with an order of preference.

In addition, or alternatively, the network can also indicate an order of network preference, when providing multiple pre-defined PRS configurations to the UEs. In this case, UE can request among multiple pre-defined PRS configurations, following the same order of preference.

Proposal 2: In addition to the possibility of UE indicating multiple pre-defined PRS configurations with order of preference in its on-demand PRS request, the network should also be able to indicate such order of preference among multiple pre-defined PRS configurations that it provides to UEs. In this case, UE request can follow the same order of preference.

Finally, regarding Question 7, we support the option that the UE should be able to indicate the reason why it is requesting an on-demand PRS configuration. The reason could relate to positioning QoS requirements, e.g., a need for higher accuracy, radio conditions, or any other suitable reason. Such indication would help network to make better and easier decisions to configure PRS, hence ease the implementation, especially when UE is requesting explicit PRS parameters instead of an ID-based indication of a pre-defined PRS configuration. The reason in terms of the QoS and the radio condition can be defined based on the LPP QoS IE and Environment IE, respectively, as defined in TS 37.355. 
Proposal 3: UE should be able to indicate a “reason” to the network when requesting an on-demand PRS configuration. The reason in terms of the QoS and the radio condition can be defined based on the LPP QoS IE and Environment IE, respectively, as defined in TS 37.355. 

To capture the above proposals in the TS37.355 running CR, we make the following proposal.
Proposal 4:  Include the following changes in running CR of TS37.355 as part of NR-On-Demand-DL-PRS-Configurations and NR-On-Demand-DL-PRS-Request in Section 6.4.3.

--------------------------------------- Start of change (highlighted part) ---------------------------------------
[bookmark: _Toc27765178][bookmark: _Toc37680845][bookmark: _Toc46486416][bookmark: _Toc52546761][bookmark: _Toc52547291][bookmark: _Toc52547821][bookmark: _Toc52548351][bookmark: _Toc90719597][bookmark: _Toc37681188][bookmark: _Toc46486760][bookmark: _Toc52547105][bookmark: _Toc52547635][bookmark: _Toc52548165][bookmark: _Toc52548695][bookmark: _Toc90719941]6.4.3	Common NR Positioning Information Elements
–	NR-On-Demand-DL-PRS-Configurations
The IE NR-On-Demand-DL-PRS-Configurations provides a set of possible DL-PRS configurations which can be requested by the target device on-demand.
-- ASN1START

NR-On-Demand-DL-PRS-Configurations-r17 ::= SEQUENCE {
	on-demand-dl-prs-configuration-list-r17		SEQUENCE (SIZE (1..maxDL-PRS-Configs-r17)) OF 
													On-Demand-DL-PRS-Configuration-r17,
	dl-prs-configuration-id-PrefList-r17		SEQUENCE (SIZE (1..maxDL-PRS-Configs-r17)) OF 
													DL-PRS-Configuration-ID-r17			OPTIONAL,
	...
}

On-Demand-DL-PRS-Configuration-r17 ::= SEQUENCE {
	dl-prs-configuration-id-r17					DL-PRS-Configuration-ID-r17,
[bookmark: _Hlk84546760]	nr-DL-PRS-PositioningFrequencyLayer-r17		NR-DL-PRS-PositioningFrequencyLayer-r16,
	nr-DL-PRS-Info-r17							NR-DL-PRS-Info-r16,
	nr-On-Demand-DL-PRS-Config-Conditions-r17
										NR-On-Demand-DL-PRS-Config-Conditions-r17
																			OPTIONAL	-- Need ON
	...
}

DL-PRS-Configuration-ID-r17 ::= SEQUENCE {
	nr-dl-prs-configuration-id-r17	INTEGER (0..maxDL-PRS-Configs-r17)		OPTIONAL,	-- Need ON
	configurationName-r17			VisibleString (SIZE (1..32))			OPTIONAL,	-- Need ON
	...
}

NR-On-Demand-DL-PRS-Config-Conditions-r17 ::= SEQUENCE {
qos							QoS							OPTIONAL,	-- Need ON
environment					Environment					OPTIONAL,	-- Need ON
...
}

-- ASN1STOP

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

	dl-prs-configuration-id
This field provides an identity for the On-Demand-DL-PRS-Configuration and comprises the following subfields:
-	nr-dl-prs-configuration-id specifies a on-demand DL-PRS configuration identity.
-	configurationName specifies a on-demand DL-PRS configuration.

	dl-prs-configuration-id-PrefList-r17
This field specifies the on-demand DL-PRS configuration associated with DL-PRS-Configuration-ID in IE On-Demand-DL-PRS-Configurations the network wishes to provide 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.

	nr-On-Demand-DL-PRS-Config-Conditions 
This field associates the DL-PRS configurations with the QoS and radio conditions, which must be experienced by the UE to request the DL-PRS configurations on-demand.


–	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,
	nr-on-demand-DL-PRS-Reason-r17				NR-On-Demand-DL-PRS-Reason-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..60)		OPTIONAL,
									minutes-r17		INTEGER (0..60)		OPTIONAL,
									hours-r17		INTEGER (0..24)		OPTIONAL,
									...
								}										OPTIONAL,
	...
}

NR-On-Demand-DL-PRS-Reason-r17 ::= SEQUENCE {
qos							QoS							OPTIONAL,	-- Need ON
environment					Environment					OPTIONAL,	-- Need ON
...
}


-- 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.

	nr-on-demand-DL-PRS-Reason-r17
This field indicates the reason for requesting on-demand DL-PRS, in terms of positioning QoS and/or radio conditions observed by the target device.



--------------------------------------- End of change ---------------------------------------

3	Conclusion
This document has the following proposals for decision:
Proposal 1: A pre-defined on-demand PRS configuration can contain information on positioning QoS and/or radio conditions, such that the UE is allowed to request this PRS configuration upon experiencing given radio conditions. The QoS and the radio condition can be defined based on the LPP QoS IE and Environment IE, respectively, as defined in TS 37.355.
Proposal 2: In addition to the possibility of UE indicating multiple pre-defined PRS configurations with order of preference in its on-demand PRS request, the network should also be able to indicate such order of preference among multiple pre-defined PRS configurations that it provides to UEs. In this case, UE request can follow the same order of preference.
Proposal 3: UE should be able to indicate a “reason” to the network when requesting an on-demand PRS configuration. The reason in terms of the QoS and the radio condition can be defined based on the LPP QoS IE and Environment IE, respectively, as defined in TS 37.355. 
Proposal 4: Include the following changes in running CR of TS37.355 as part of NR-On-Demand-DL-PRS-Configurations and NR-On-Demand-DL-PRS-Request in Section 6.4.3.
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