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1	Introduction
The work item on NR positioning enhancements includes the following objective [1]:
· Specify on-demand transmission and reception of DL PRS for DL and DL+UL positioning for UE-based and UE-assisted positioning solutions, including: [RAN2, RAN1, RAN3]
-	UE-initiated request of on-demand DL PRS transmission; 
-	LMF (network)-initiated request of on-demand DL PRS transmission;
And some agreements have been made:
However, there still exist some open issues, e.g., the signalling of the available DL-PRS configurations provided by NW, the content of the on-demand PRS request, on-demand PRS response, etc.  Moreover, LMF initiated on-demand PRS mainly involves the interaction between LMF and TRP, which is within the scope of RAN3. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the contribution, we would like to further discuss these open issues on UE/LMF initiated on-demand, and would like to give a draft analysis of the stage 3 signalling design.
2	UE initiated on-demand PRS
2.1 On-demand PRS capability
On-demand PRS is a new feature introduced in Rel-17, it is possible that not all UE supporting positioning support on-demand PRS. Thus, we think a new positioning capability indicating whether the UE supports on-demand PRS should be introduced in TS37.355 [6] for the DL & Multi-RTT positioning. 
Proposal 1: The positioning capability that indicates whether UE supports the on-demand PRS should be introduced in TS37.355.
2.2 Pre-requisites for UE initiated on-demand PRS
To avoid UE to initiate the on-demand PRS request autonomously, LMF should control whether UE can initiate the on-demand PRS request.
To facilitate such control, LMF shall provide the available assistance data to UEs supporting on-demand PRS. For UEs who received the available assistance data, they may initiate the on-demand PRS request. While for UEs who have not received the available assistance data, they can’t initiate the on-demand PRS request. Besides, for UEs who are allowed to initiate the on-demand PRS, the requested PRS configuration should be based on the available DL-PRS resources provided by LMF.
Proposal 2: Only the UEs who have received the available on-demand PRS configurations can be allowed to initate the on-demand PRS, and the requested PRS configuration should be based on the available PRS for on-demand provided by LMF.
2.3 Available on-demand PRS configurations pre-configured by NW 
In RAN2#114e, the following agreements have been made on the available on-demand PRS configurations. 
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.
Agreements:
Proposal 2:	Define a new LPP assistance data IE which can contain a set of possible on-demand DL-PRS configurations, where each on-demand DL-PRS configuration has an associated identifier. 
Proposal 3 (modified): The new LPP assistance data IE from Proposal 2 can be included in an LPP Provide Assistance Data message and/or a new posSIB.
However, the content of the available on-demand PRS as well as the stage 3 signalling design of the available on-demand PRS are still FFS now.
Issue 1: content of the available on-demand PRS
In general, the available on-demand PRS can be considered as a set of PRS configurations supported by the TRP. And according to the agreements made by RAN2 in RAN2#114e, UE can select one of the pre-defined PRS configurations to request. Based on this, we think each available on-demand PRS configuration is a list of PRS configurations can be used directly by UE, which may include the frequency layer, TRP, resource set and resource related configurations. Thus we think all of the parameters within the PRS assistance data currently in TS 37.355 can be included within the available on-demand PRS.
Proposal 3: All of the configuration paramaters within the PRS assistance data currently in TS37.355 can be included within the available on-demand PRS configurations.
Issue 2: stage 3 signalling design of the available on-demand PRS
Based on proposal 2, NW providing the available on-demand PRS configurations is the pre-requisties for UE initiated on-demand PRS. Moreover, RAN2 already agreed to support the UE originated request of on-demand PRS via MO-LR for autonomous self location, where there is not an LPP session and NW has to provide the available on-demand PRS configurations via posSIB. Based on this, we propose that a new type of posSIB carrying the available on-demand PRS configurations should be introduced.
Proposal 4: A new type of posSIB, i.e., posSIbType6-4, is introduced to carry the available on-demand PRS configurations.
Although we agreed to introduce a new LPP assistance data IE or posSIB to contain the set of the possible on-demand PRS onfigurations, the stage 3 signalling design of the new LPP assistance data IE is still an FFS. From our perspective, the available DL-PRS is a set of DL-PRS configurations associated with unique configuration index, which includes a set of PRS configurations like current DL-PRS assistance data info as specified in TS 37.355, i.e., the NR-DL-PRS-AssistanceData-r16. 
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]And the following is an example of the signalling of the available on-demand PRS.
-- ASN1START

NR-AvailableOnDemandPRSConfiguration-r17 :: = SEQUENCE {
     NR-AvailableOnDemandPRSConfigurationInfoList-r17	SEQUENCE (SIZE (1..	FFS)) OF
														NR-AvailableOnDemandPRSConfigurationInfo-r17,
}

NR-AvailableOnDemandPRSConfigurationInfo-r17 :: = SEQUENCE {
    ------editor’s note: the maximum number of the avaialble on-demand PRS configurations can be provided by NW can be discussed later.--------
availableOnDemandPRSConfigurationID-r17    INTEGER (0..FFS),
    availableOnDemandPRSConfiguration-r17      NR-DL-PRS-AssistanceData-r16,
   ...
}

-- ASN1STOP

Proposal 5: RAN2 to agree that the signalling of the available on-demand PRS configurations can be designed based on the following principle:
· The available DL-PRS is a set of DL-PRS configurations associated with unique configuration index, which includes a set of PRS configurations like current DL-PRS assistance data info as specified in TS 37.355, i.e., the NR-DL-PRS-AssistanceData-r16.
2.4 On-demand PRS request
As for the content of the on-demand PRS request, RAN2 agreed that the on-demand PRS request can be an identifier of a predefined DL-PRS configuration, but whether the on-demand PRS request can include the explicit PRS parameters is still an FFS.
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.
From our aspect, restricting the UE to only request the identifier of the predefined DL-PRS configutation can lower the signalling overhead, but it is not flexible for UE, especially for the case that maybe only part of the pre-defined available on-demand DL-PRS configurations can meet UE’s expectation. Moreover, to improve the efficiency of UE initiated on-demand PRS, we think it’s better to restrict that the explicit PRS parameters requested by UE should be within the scope of the predefined available on-demand DL-PRS configuration. 
Proposal 6: For UE initiated on-demand PRS, except the identifier of the pre-defined DL-PRS configurations, UE can also request explicit PRS parameters which are within the scope of the pre-defined available on-demand PRS configurations.
2.5 On-demand PRS response
RAN2 has agreed to use the LPP ReqeuestAssistanceData message for UE initiated on-demand PRS request, thus it is natural to use the LPP ProvideAssistanceData message for the on-demand PRS response. 
Proposal 7: LPP ProvideAssistanceData message is reused to carry the on-demand PRS response.
There are mainly three cases for the on-demand PRS request:
· Case 1: All the PRS configutations within the on-demand PRS request are fulled;
· Case 2: Only a set of the parameters within the PRS configuration in the on-demand PRS request are fulfilled.
· Case 3: None of the parameters within the PRS configuration in the on-demand PRS request is fulfilled.
The signaling design of the on-demand PRS response should take the above three cases into consideration. Thus, we propose the following information can be included within the on-demand PRS response:
· For case 1, ACK of the requested on-demand PRS configuration;
· For case 2, identify of the set of the parameters within the PRS configuration in the on-demand PRS request that can be fulfilled, or the explicit paramaters that can be fulfilled;
· For case 3, NACK of the requested on-demand PRS configuration;
Further, to avoid frequent request for case 2 as well as case 3, it may be better for LMF to provide the error indication with error causes in response to the on-demand PRS request.
Proposal 8: The content of the on-demand PRS response initiated by LMF shall at least include:
· ACK of the requested on-demand PRS configuration;
· Identify of the set of the parameters within the PRS configuration in the on-demand PRS request that can be fulfilled, or the explicit paramaters that can be fulfilled;
· NACK of the requested on-demand PRS configuration;
· Error indication with error causes for the PRS configurations in the on-demand PRS request that can not be fulfilled.
2.6 drafted TP of the UE initiated on-demand PRS
Based on the agreements already made related with the UE initiated on-demand PRS, we propose a drafted TP of the stage 3 signalling enhancement to capture the agreements made of UE intitated on-demand PRS. Further, the drafted TP also refelect some proposals that we discussed above but not an agreements now (identified with editor’s notes), aiming to make further progress on the discussion of UE initiated on-demand PRS.
Proposal 9: RAN2 to take the drafted TP in annex 1 as baseline for further discussion on stage 3 signalling of the UE initiated on-demand PRS.
3	LMF initiated on-demand PRS
3.1 On-demand PRS request/response
Althogh the signalling of the on-demand PRS request initited by LMF and the corresponding response is within the scope of RAN3, RAN2 can decide the principle of the on-demand PRS request and response.
Issue 1: on-demand PRS request from LMF to NG-RAN
As for the principle of LMF initiated on-demand PRS request, we think the similar principle of UE initiated on-demand PRS can be reused, i.e., supporting the LMF to request both the explicit on-demand PRS parameters within the scope of the available on-demand PRS configurations, and the index of the pre-configured available on-demand PRS configurations. 
Proposal 10: For LMF initiated on-demand PRS, except the identifier of the pre-defined DL-PRS configurations, LMF can also request explicit PRS parameters which are within the scope of the pre-defined available on-demand DL-PRS configurations.
Issue 2: on-demand PRS response from NG-RAN to LMF 
Similarly, the on-demand PRS response from LMF to NG-RAN can also reuse the same principle of UE initiated on-demand PRS response.
Proposal 11: The content of the on-demand PRS response initiated by gNB shall at least include:
· ACK of the requested on-demand PRS configuration;
· Identify of the set of the parameters within the PRS configuration in the on-demand PRS request that can be fulfilled, or the explicit paramaters that can be fulfilled;
· NACK of the requested on-demand PRS configuration;
· Error indication with error causes for the PRS configurations in the on-demand PRS request that can not be fulfilled.
3.2 Available on-demand PRS configurations
RAN2 already agreed that before providing available DL-PRS configuration to the UE, the LMF may obtain configuration information on the available on-demand PRS configurations, i.e., what DL-PRS can be supported, from one or more TRPs via NRPPa. From our perspective, the available on-demand PRS can be considered as a set of PRS configurations supported by the TRP, thus we think the current PRS assistance data information exchanged between LMF and NG-RAN node can be included wihin the available on-demand PRS configurations.
Proposal 12: The legacy TRP Information Exchange between LMF and NG-RAN node can be included within the available on-demand PRS configurations.
4	LS to RAN3 on on-demand PRS
Based on the email discussion organized by Intel [Post116-e][609][POS] RAT-dependent stage 2 CR [4], the On-Demand PRS transmission procedures with some open issues is already agreed as baseline. From our perspective, the step 0 (LMF obtain the avialble on-demand PRS configurations from NG-RAN node) as well as the step 4/5 (LMF initiated on-demand PRS request to NG-RAN node and the corresponding on-demand PRS response) is defined by RAN3, and a detailed description of the step 0, and step 4/5 may also be captured in TS 38.305. 
Further, although it is up to RAN3 to decide the signalling of NG-RAN node and LMF, but the principle and the content of the signalling of LMF initiated on-demand PRS should be decided by RAN2. Thus, we propose to send LS to RAN3 to indicate the general procedure decided by RAN2, and the agreements on the content of the LMF initiated on-demand PRS, so that RAN3 can take it into consideration in the future work. 
The draft LS can be seen in the annex 2. 
Proposal 13: Sent to RAN3 to inform RAN3 agreements on the stage 2 procedure of on-demand PRS agreed by RAN2, as well as the general principle of LMF initiated on-demand PRS request agreed by RAN2.
4	Conclusion
In the previous sections, we made the following observations and proposals:
Proposal 1: The positioning capability that indicates whether UE supports the on-demand PRS should be introduced in TS37.355.
Proposal 2: Only the UEs who have received the available on-demand PRS configurations can be allowed to initate the on-demand PRS, and the requested PRS configuration should be based on the available PRS for on-demand provided by LMF.
Proposal 3: All of the configuration paramaters within the PRS assistance data currently in TS37.355 can be included within the available on-demand PRS configurations.
Proposal 4: A new type of posSIB, i.e., posSIbType6-4, is introduced to carry the available on-demand PRS configurations.
Proposal 5: RAN2 to agree that the signalling of the available on-demand PRS configurations can be designed based on the following principle:
· The available DL-PRS is a set of DL-PRS configurations associated with unique configuration index, which includes a set of PRS configurations like current DL-PRS assistance data info as specified in TS 37.355, i.e., the NR-DL-PRS-AssistanceData-r16.
Proposal 6: For UE initiated on-demand PRS, except the identifier of the pre-defined DL-PRS configurations, UE can also request explicit PRS parameters which are within the scope of the pre-defined available on-demand PRS configurations.
Proposal 7: LPP ProvideAssistanceData message is reused to carry the on-demand PRS response.
Proposal 8: The content of the on-demand PRS response initiated by LMF shall at least include:
· ACK of the requested on-demand PRS configuration;
· Identify of the set of the parameters within the PRS configuration in the on-demand PRS request that can be fulfilled, or the explicit paramaters that can be fulfilled;
· NACK of the requested on-demand PRS configuration;
· Error indication with error causes for the PRS configurations in the on-demand PRS request that can not be fulfilled.
Proposal 9: RAN2 to take the drafted TP in annex 1 as baseline for further discussion on stage 3 signalling of the UE initiated on-demand PRS.
Proposal 10: For LMF initiated on-demand PRS, except the identifier of the pre-defined DL-PRS configurations, LMF can also request explicit PRS parameters which are within the scope of the pre-defined available on-demand DL-PRS configurations.
Proposal 11: The content of the on-demand PRS response initiated by gNB shall at least include:
· ACK of the requested on-demand PRS configuration;
· Identify of the set of the parameters within the PRS configuration in the on-demand PRS request that can be fulfilled, or the explicit paramaters that can be fulfilled;
· NACK of the requested on-demand PRS configuration;
· Error indication with error causes for the PRS configurations in the on-demand PRS request that can not be fulfilled.
Proposal 12: The legacy TRP Information Exchange between LMF and NG-RAN node can be included within the available on-demand PRS configurations.
Proposal 13: Sent to RAN3 to inform RAN3 agreements on the stage 2 procedure of on-demand PRS agreed by RAN2, as well as the general principle of LMF initiated on-demand PRS request agreed by RAN2.
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5	Annex 1: TP on stage 3 signalling design of UE initiated on-demand PRS
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[bookmark: _Toc27765178][bookmark: _Toc37680845][bookmark: _Toc46486416][bookmark: _Toc52546761][bookmark: _Toc52547291][bookmark: _Toc52547821][bookmark: _Toc52548351][bookmark: _Toc90719597]6.4.3	Common NR Positioning Information Elements
[bookmark: _Toc46486418][bookmark: _Toc52546763][bookmark: _Toc52547293][bookmark: _Toc52547823][bookmark: _Toc52548353][bookmark: _Toc90719599]–	NR-AdditionalPathList
The IE NR-AdditionalPathList is used by the target device to provide information about additional paths in association to the TOA measurements associated to NR positioning in the form of a relative time difference and a quality value. The additional path nr-relativeTimeDifference is the detected path timing relative to the detected path timing used for the TOA value, and each additional path can be associated with a quality value nr-path-Quality.
-- ASN1START

NR-AdditionalPathList-r16 ::= SEQUENCE (SIZE(1..2)) OF NR-AdditionalPath-r16

NR-AdditionalPath-r16 ::= SEQUENCE {
	nr-RelativeTimeDifference-r16	CHOICE {
				k0-r16					INTEGER(0..16351),
				k1-r16					INTEGER(0..8176),
				k2-r16					INTEGER(0..4088),
				k3-r16					INTEGER(0..2044),
				k4-r16					INTEGER(0..1022),
				k5-r16					INTEGER(0..511),
				...
	},
	nr-PathQuality-r16				NR-TimingQuality-r16					OPTIONAL,
	...
}

-- ASN1STOP

	NR-AdditionalPathListfield descriptions

	nr-RelativeTimeDifference
This field specifies the additional detected path timing relative to the detected path timing of the reference resource. The mapping of reported values and measured quantity value is defined in TS 38.133 [46] clause 10.1.23.3.3 and 10.1.25.3.3. A positive value indicates that the particular path is later in time than the detected path of the reference; a negative value indicates that the particular path is earlier in time than the detected path of the reference.

	nr-PathQuality
This field specifies the target device′s best estimate of the quality of the detected timing of the additional path.



Editor’s note: can be revised later based on the agreements.
–	NR-AvailableOnDemandPRSConfiguration
The IE NR-AvailableOnDemandPRSConfiguration is used by the location server to provide the pre-configured available on-demand PRS configurations. Only the UEs that have received the available on-demand PRS configurations can be allowed to initiate on-demand PRS request to LMF.
-- ASN1START

NR-AvailableOnDemandPRSConfiguration-r17 :: = SEQUENCE {
     ------editor’s note: the maximum number of the avaialble on-demand PRS configurations can be provided by NW can be discussed later.--------
NR-AvailableOnDemandPRSConfigurationInfoList-r17	SEQUENCE (SIZE (1..	FFS)) OF
														NR-AvailableOnDemandPRSConfigurationInfo-r17,
}

NR-AvailableOnDemandPRSConfigurationInfo-r17 :: = SEQUENCE {
    ------editor’s note: the maximum number of the avaialble on-demand PRS configurations can be provided by NW can be discussed later.--------
availableOnDemandPRSConfigurationID-r17    INTEGER (0..FFS),
    availableOnDemandPRSConfiguration-r17      NR-DL-PRS-AssistanceData-r16,
   ...
}

-- ASN1STOP

[bookmark: _Toc46486426][bookmark: _Toc52546771][bookmark: _Toc52547301][bookmark: _Toc52547831][bookmark: _Toc52548361][bookmark: _Toc90719607]–	NR-DL-PRS-ResourceSetID
The IE NR-DL-PRS-ResourceSetID defines the identity of a DL-PRS Resource Set of a TRP.
-- ASN1START

NR-DL-PRS-ResourceSetID-r16 ::= INTEGER (0..nrMaxNumDL-PRS-ResourceSetsPerTRP-1-r16)

-- ASN1STOP

Editor’s note: can be revised later based on the agreements.
–	NR-OnDemandPRSConfigurationRequestInfo 
The IE NR-OnDemandPRSConfigurationRequestInfo is used by the location target device to provide the request on-demand PRS configurations.
-- ASN1START

NR-OnDemandPRSConfigurationRequestInfo-r17 :: = SEQUENCE {
nr-OnDemandPRSRequestID-r17       INTEGER (0..FFS) OPTIONAL,
nr-OnDemandPRSRequestInfo-r17     NR-OnDemandPRSRequestInfo-r17            OPTIONAL,	Comment by CATT: Based on the agreements made by RAN1#107e, and the RRC parameters list in R1-2112976.
   ...
}


NR-OnDemandPRSRequestInfo-r17 :: = SEQUENCE { 
dl-PRS-NumPosFreqLayers-r17        INTEGER (0..FFS)    OPTIONAL,
requestedPRSInfo-r17	           SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF RequestedPRSInfoPerFreq-r17  OPTIONAL,
startTimeOfDLPRS-r17                    FFS  OPTIONAL,
endTimeOfDLPRS-r17                      FFS  OPTIONAL,
   ...
}

RequestedPRSInfoPerFreq-r17 ::= SEQUENCE {
	nr-DL-PRS-PositioningFrequencyLayer-r17	
										NR-DL-PRS-PositioningFrequencyLayer-r17 OPTIONAL,	
	nr-DL-PRS-AssistanceDataPerSetPerFreq-r17 SEQUENCE (SIZE (1..nrMaxSetsPerTrpPerFreqLayer)) OF NR-DL-PRS-AssistanceDataPerResourceSetPerFreq-r17 OPTIONAL,
  ...
}

NR-DL-PRS-PositioningFrequencyLayer-r17::= SEQUENCE {
     NR-DL-PRS-Periodicity-r17             INTEGER (0..FFS)   OPTIONAL,
     NR-DL-PRS-ResourceBandwidth-r17         dl-PRS-ResourceBandwidth-r16  OPTIONAL,	
     NR-DL-PRS-ResourceRepetitionFactor     dl-PRS-ResourceRepetitionFactor-r16, OPTIONAL,	
     NR-DL-PRS-NumSymbols-r17                 dl-PRS-NumSymbols-r16  OPTIONAL,
     NR-DL-PRS-CombSizeN-r17                  dl-PRS-CombSizeN-r16  OPTIONAL,
	...
}

NR-DL-PRS-AssistanceDataPerResourceSetPerFreq-r17    ::= SEQUENCE {
DL-PRS-QCL-Info-recommended              DL-PRS-QCL-Info-r16		OPTIONAL,
DL-PRS-QCL-Info-requested                ENUMERATED {true}	OPTIONAL
}

-- ASN1STOP

Editor’s note: can be revised later based on the agreements.
–	NR-OnDemandPRSResponse
The IE NR-OnDemandPRSResponse is used by the location server to provide the response of the on-demand PRS request initiated by UE.
-- ASN1START

NR-OnDemandPRSResponse-r17 :: = SEQUENCE {
responseIndication-r17                BIT STRING {accepted	(0),
									partialAccepted	(1),
									rejected	(2)
	} (SIZE (1..8)),
rejectCauses-r17                      ENUMERATED	{	undefined,
									assistanceDataNotSupportedByServer,
									assistanceDataSupportedButCurrentlyNotAvailableByServer,
									notProvidedAssistanceDataNotSupportedByServer,
									...
								},           OPTIONAL,	-- Need ON
acceptedOnDemandPRSConfiguration-r17    NR-OnDemandPRSConfigurationRequestInfo-r17
   ...
}

-- ASN1STOP
/***Skip unrelated parts***/

[bookmark: _Toc37681188][bookmark: _Toc46486760][bookmark: _Toc52547105][bookmark: _Toc52547635][bookmark: _Toc52548165][bookmark: _Toc52548695][bookmark: _Toc90719941]6.5.10	NR DL-TDOA Positioning
This clause defines the information elements for NR downlink TDOA positioning (TS 38.305 [40]).
[bookmark: _Toc12618267][bookmark: _Toc37681189][bookmark: _Toc46486761][bookmark: _Toc52547106][bookmark: _Toc52547636][bookmark: _Toc52548166][bookmark: _Toc52548696][bookmark: _Toc90719942]6.5.10.1	NR DL-TDOA Assistance Data
[bookmark: _Toc12618268][bookmark: _Toc37681190][bookmark: _Toc46486762][bookmark: _Toc52547107][bookmark: _Toc52547637][bookmark: _Toc52548167][bookmark: _Toc52548697][bookmark: _Toc90719943]–	NR-DL-TDOA-ProvideAssistanceData
The IE NR-DL-TDOA-ProvideAssistanceData is used by the location server to provide assistance data to enable UE‑assisted and UE-based NR DL-TDOA. It may also be used to provide NR DL-TDOA positioning specific error reason.
-- ASN1START

NR-DL-TDOA-ProvideAssistanceData-r16 ::= SEQUENCE {
	nr-DL-PRS-AssistanceData-r16		NR-DL-PRS-AssistanceData-r16		OPTIONAL,	-- Need ON
	nr-SelectedDL-PRS-IndexList-r16		NR-SelectedDL-PRS-IndexList-r16 	OPTIONAL,	-- Need ON
	nr-PositionCalculationAssistance-r16
										NR-PositionCalculationAssistance-r16
																			OPTIONAL, 	-- Cond UEB
	nr-DL-TDOA-Error-r16				NR-DL-TDOA-Error-r16				OPTIONAL,	-- Need ON
	...,
     [[
     ------Editor’s note: can be revised later based on the agreements.--------
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]     nr-AvailableOnDemandPRSConfiguration-r17       NR-AvailableOnDemandPRSConfiguration-r17 OPTIONAL,	-- Need ON
     nr-OnDemandPRSResponse-r17            NR-OnDemandPRSResponse-r17            OPTIONAL,	-- Need ON
     ]]

}

-- ASN1STOP

	Conditional presence
	Explanation

	UEB
	The field is optionally present, need ON, for UE based NR DL-TDOA; otherwise it is not present.



	NR-DL-TDOA-ProvideAssistanceData field descriptions

	nr-AvailableOnDemandPRSConfiguration 
This field specifies the available on-demand PRS configurations that UE can request for UE initiated on-demand PRS. Only the UE that received the available on-demand PRS configurations can be allowed to initiate the on-demand PRS request.

	nr-DL-PRS-AssistanceData
This field specifies the assistance data reference and neighbour TRPs and provides the DL-PRS configuration for the TRPs.
Note, if this field is absent but the nr-SelectedDL-PRS-IndexList field is present, the nr-DL-PRS-AssistanceData may be provided in IE NR-Multi-RTT-ProvideAssistanceData or NR-DL-AoD-ProvideAssistanceData.

	nr-SelectedDL-PRS-IndexList
This field specifies the DL-PRS Resources which are applicable for this NR-DL-TDOA-ProvideAssistanceData message. 

	nr-PositionCalculationAssistance
This field provides position calculation assistance data for UE-based mode.

	nr-DL-TDOA-Error
This field provides DL-TDOA error reasons.

	nr-OnDemandPRSResponse
This field specifies the response of the on-demand PRS request initiated by UE.



[bookmark: _Toc37681191][bookmark: _Toc46486763][bookmark: _Toc52547108][bookmark: _Toc52547638][bookmark: _Toc52548168][bookmark: _Toc52548698][bookmark: _Toc90719944][bookmark: _Toc12618277]6.5.10.2	NR DL-TDOA Assistance Data Request
[bookmark: _Toc12618278][bookmark: _Toc37681192][bookmark: _Toc46486764][bookmark: _Toc52547109][bookmark: _Toc52547639][bookmark: _Toc52548169][bookmark: _Toc52548699][bookmark: _Toc90719945]–	NR-DL-TDOA-RequestAssistanceData
The IE NR-DL-TDOA-RequestAssistanceData is used by the target device to request assistance data from a location server.
-- ASN1START

NR-DL-TDOA-RequestAssistanceData-r16 ::= SEQUENCE {
	nr-PhysCellID-r16				NR-PhysCellID-r16							OPTIONAL,
	nr-AdType-r16					BIT STRING {	dl-prs 	(0),
													posCalc (1),
onDemandPRS-r17 } (SIZE (1..8)),
	...,
     [[
     nr-OnDemandPRSConfigurationRequestInfo-r17    NR-OnDemandPRSConfigurationRequestInfo-r17
																			OPTIONAL,

     ]]
}

-- ASN1STOP

	NR-DL-TDOA-RequestAssistanceData field descriptions

	nr-PhysCellID
This field specifies the NR physical cell identity of the current primary cell of the target device.

	nr-AdType
This field indicates the requested assistance data. dl-prs means requested assistance data is nr-DL-PRS-AssistanceData, posCalc means requested assistance data is nr-PositionCalculationAssistance for UE based positioning.



/***Skip unrelated parts***/

[bookmark: _Toc12618288][bookmark: _Toc37681200][bookmark: _Toc46486772][bookmark: _Toc52547117][bookmark: _Toc52547647][bookmark: _Toc52548177][bookmark: _Toc52548707][bookmark: _Toc90719953]6.5.10.6	NR DL-TDOA Capability Information
[bookmark: _Toc12618289][bookmark: _Toc37681201][bookmark: _Toc46486773][bookmark: _Toc52547118][bookmark: _Toc52547648][bookmark: _Toc52548178][bookmark: _Toc52548708][bookmark: _Toc90719954]–	NR-DL-TDOA-ProvideCapabilities
The IE NR-DL-TDOA-ProvideCapabilities is used by the target device to indicate its capability to support NR DL-TDOA and to provide its NR DL-TDOA positioning capabilities to the location server.
-- ASN1START

NR-DL-TDOA-ProvideCapabilities-r16 ::= SEQUENCE {
	nr-DL-TDOA-Mode-r16						PositioningModes,
	nr-DL-TDOA-PRS-Capability-r16			NR-DL-PRS-ResourcesCapability-r16,
	nr-DL-TDOA-MeasurementCapability-r16	NR-DL-TDOA-MeasurementCapability-r16,
	nr-DL-PRS-QCL-ProcessingCapability-r16	NR-DL-PRS-QCL-ProcessingCapability-r16,
	nr-DL-PRS-ProcessingCapability-r16		NR-DL-PRS-ProcessingCapability-r16,
	additionalPathsReport-r16				ENUMERATED { supported }					OPTIONAL,
	periodicalReporting-r16					PositioningModes							OPTIONAL,
	...,
     [[
        Editor’s note: can be decided later whether to introduce such capability and where to put it
          OnDemandPRSCapabiliy-r17              ENUMERATED { supported }					OPTIONAL,
     ]]
}

-- ASN1STOP

	NR-DL-TDOA-ProvideCapabilities field descriptions

	nr-DL-TDOA-Mode
This field specifies the NR DL-TDOA mode(s) supported by the target device.

	periodicalReporting
This field, if present, specifies the positioning modes for which the target device supports periodicalReporting. This is represented by a bit string, with a one‑value at the bit position means periodicalReporting for the positioning mode is supported; a zero‑value means not supported. If this field is absent, the target device does not support periodicalReporting in CommonIEsRequestLocationInformation.
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This clause defines the information elements for NR downlink AoD positioning (TS 38.305 [40]).
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[bookmark: _Toc37681210][bookmark: _Toc46486783][bookmark: _Toc52547128][bookmark: _Toc52547658][bookmark: _Toc52548188][bookmark: _Toc52548718][bookmark: _Toc90719964]–	NR-DL-AoD-ProvideAssistanceData
The IE NR-DL-AoD-ProvideAssistanceData is used by the location server to provide assistance data to enable UE‑assisted and UE-based NR DL-AoD. It may also be used to provide NR DL-AoD positioning specific error reason.
-- ASN1START

NR-DL-AoD-ProvideAssistanceData-r16 ::= SEQUENCE {
	nr-DL-PRS-AssistanceData-r16		NR-DL-PRS-AssistanceData-r16		OPTIONAL,	-- Need ON
	nr-SelectedDL-PRS-IndexList-r16		NR-SelectedDL-PRS-IndexList-r16		OPTIONAL,	-- Need ON
	nr-PositionCalculationAssistance-r16
										NR-PositionCalculationAssistance-r16
																			OPTIONAL, -- Cond UEB
	nr-DL-AoD-Error-r16					NR-DL-AoD-Error-r16					OPTIONAL,	-- Need ON
	... ,
     [[
------Editor’s note: can be revised later based on the agreements.--------
     nr-AvailableOnDemandPRSConfiguration-r17       NR-AvailableOnDemandPRSConfiguration-r17 OPTIONAL,	-- Need ON
     nr-OnDemandPRSResponse-r17            NR-OnDemandPRSResponse-r17            OPTIONAL,	-- Need ON
     ]]

}

-- ASN1STOP

	Conditional presence
	Explanation

	UEB
	The field is optionally present, need ON, for UE based NR DL-AoD; otherwise it is not present.



	NR-DL-AoD-ProvideAssistanceData field descriptions

	nr-AvailableOnDemandPRSConfiguration 
This field specifies the available on-demand PRS configurations that UE can request for UE initiated on-demand PRS. Only the UE that received the available on-demand PRS configurations can be allowed to initiate the on-demand PRS request.

	nr-DL-PRS-AssistanceData
This field specifies the assistance data reference and neighbour TRPs and provides the DL-PRS configuration for the TRPs.
Note, if this field is absent but the nr-SelectedDL-PRS-IndexList field is present, the nr-DL-PRS-AssistanceData may be provided in IE NR-Multi-RTT-ProvideAssistanceData or NR-DL-TDOA-ProvideAssistanceData.

	nr-SelectedDL-PRS-IndexList
This field specifies the DL-PRS Resources which are applicable for this NR-DL-AoD-ProvideAssistanceData message.

	nr-PositionCalculationAssistance
This field provides position calculation assistance data for UE-based mode.

	nr-DL-AoD-Error
This field provides DL-AoD error reasons.

	nr-OnDemandPRSResponse
This field specifies the response of the on-demand PRS request initiated by UE.
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The IE NR-DL-AoD-ProvideCapabilities is used by the target device to indicate its capability to support NR DL-AoD and to provide its NR DL-AoD positioning capabilities to the location server.
-- ASN1START

NR-DL-AoD-ProvideCapabilities-r16 ::= SEQUENCE {
	nr-DL-AoD-Mode-r16						PositioningModes,
	nr-DL-AoD-PRS-Capability-r16			NR-DL-PRS-ResourcesCapability-r16,
	nr-DL-AoD-MeasurementCapability-r16		NR-DL-AoD-MeasurementCapability-r16,
	nr-DL-PRS-QCL-ProcessingCapability-r16	NR-DL-PRS-QCL-ProcessingCapability-r16,
	nr-DL-PRS-ProcessingCapability-r16		NR-DL-PRS-ProcessingCapability-r16,
	periodicalReporting-r16					PositioningModes						OPTIONAL,
	... ,
     [[
        Editor’s note: can be decided later whether to introduce such capability and where to put it
          OnDemandPRSCapabiliy-r17              ENUMERATED { supported }					OPTIONAL,
     ]]

}

-- ASN1STOP

	NR-DL-AoD-ProvideCapabilities field descriptions

	nr-DL-AoD-Mode
This field specifies the NR DL-AoD mode(s) supported by the target device.

	periodicalReporting
This field, if present, specifies the positioning modes for which the target device supports periodicalReporting. This is represented by a bit string, with a one‑value at the bit position means periodicalReporting for the positioning mode is supported; a zero‑value means not supported. If this field is absent, the target device does not support periodicalReporting in CommonIEsRequestLocationInformation.
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This clause defines the information elements for NR Multi-RTT positioning (TS 38.305 [40]).
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The IE NR-Multi-RTT-ProvideAssistanceData is used by the location server to provide assistance data to enable UE‑assisted NR Multi-RTT. It may also be used to provide NR Multi-RTT positioning specific error reason.
-- ASN1START

NR-Multi-RTT-ProvideAssistanceData-r16 ::= SEQUENCE {
	nr-DL-PRS-AssistanceData-r16			NR-DL-PRS-AssistanceData-r16	OPTIONAL,	-- Need ON
	nr-SelectedDL-PRS-IndexList-r16			NR-SelectedDL-PRS-IndexList-r16 OPTIONAL,	-- Need ON
	nr-Multi-RTT-Error-r16					NR-Multi-RTT-Error-r16			OPTIONAL,	-- Need ON
	... ,
     [[
------Editor’s note: can be revised later based on the agreements.--------
     nr-AvailableOnDemandPRSConfiguration-r17       NR-AvailableOnDemandPRSConfiguration-r17 OPTIONAL,	-- Need ON
     nr-OnDemandPRSResponse-r17            NR-OnDemandPRSResponse-r17            OPTIONAL,	-- Need ON
     ]]

}

-- ASN1STOP

	NR-Multi-RTT-ProvideAssistanceData field descriptions

	nr-AvailableOnDemandPRSConfiguration 
This field specifies the available on-demand PRS configurations that UE can request for UE initiated on-demand PRS. Only the UE that received the available on-demand PRS configurations can be allowed to initiate the on-demand PRS request.

	nr-DL-PRS-AssistanceData
This field specifies the assistance data reference and neighbour TRPs and provides the DL-PRS configuration for the TRPs.
Note, if this field is absent but the nr-SelectedDL-PRS-IndexList field is present, the nr-DL-PRS-AssistanceData may be provided in IE NR-DL-TDOA-ProvideAssistanceData or NR-DL-AoD-ProvideAssistanceData.

	nr-SelectedDL-PRS-IndexList
This field specifies the DL-PRS Resources which are applicable for this NR-Multi-RTT-ProvideAssistanceData message.

	nr-Multi-RTT-Error
This field provides Multi-RTT error reasons.

	nr-OnDemandPRSResponse
This field specifies the response of the on-demand PRS request initiated by UE.
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The IE NR-Multi-RTT-ProvideCapabilities is used by the target device to indicate its capability to support NR Multi-RTT and to provide its NR Multi-RTT positioning capabilities to the location server.
-- ASN1START

NR-Multi-RTT-ProvideCapabilities-r16 ::= SEQUENCE {
	nr-Multi-RTT-PRS-Capability-r16			NR-DL-PRS-ResourcesCapability-r16,
	nr-Multi-RTT-MeasurementCapability-r16	NR-Multi-RTT-MeasurementCapability-r16,
	nr-DL-PRS-QCL-ProcessingCapability-r16	NR-DL-PRS-QCL-ProcessingCapability-r16,
	nr-DL-PRS-ProcessingCapability-r16		NR-DL-PRS-ProcessingCapability-r16,
	nr-UL-SRS-Capability-r16				NR-UL-SRS-Capability-r16,
	additionalPathsReport-r16				ENUMERATED { supported }					OPTIONAL,
	periodicalReporting-r16					ENUMERATED { supported }					OPTIONAL,
	... ,
     [[
        Editor’s note: can be decided later whether to introduce such capability and where to put it
          OnDemandPRSCapabiliy-r17              ENUMERATED { supported }					OPTIONAL,
     ]]

}

-- ASN1STOP
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The supported posSibType's are specified in Table 7.2-1. The GNSS Common and Generic Assistance Data IEs are defined in clause 6.5.2.2. The OTDOA Assistance Data IEs and NR DL-TDOA/DL-AoD Assistance Data IEs are defined in clause 7.4.2. The Barometric Assistance Data IEs are defined in clause 6.5.5.8. The TBS (based on MBS signals) Assistance Data IEs are defined in clause 6.5.4.8.
Table 7.2-1: Mapping of posSibType to assistanceDataElement
	
	posSibType
	assistanceDataElement

	GNSS Common Assistance Data (clause 6.5.2.2)
	posSibType1-1
	GNSS-ReferenceTime

	
	posSibType1-2
	GNSS-ReferenceLocation

	
	posSibType1-3
	GNSS-IonosphericModel

	
	posSibType1-4
	GNSS-EarthOrientationParameters

	
	posSibType1-5
	GNSS-RTK-ReferenceStationInfo

	
	posSibType1-6
	GNSS-RTK-CommonObservationInfo

	
	posSibType1-7
	GNSS-RTK-AuxiliaryStationData

	
	posSibType1-8
	GNSS-SSR-CorrectionPoints

	GNSS Generic Assistance Data (clause 6.5.2.2)
	posSibType2-1
	GNSS-TimeModelList

	
	posSibType2-2
	GNSS-DifferentialCorrections

	
	[bookmark: _Hlk505571245]posSibType2-3
	GNSS-NavigationModel

	
	posSibType2-4
	GNSS-RealTimeIntegrity

	
	posSibType2-5
	GNSS-DataBitAssistance

	
	posSibType2-6
	GNSS-AcquisitionAssistance

	
	posSibType2-7
	GNSS-Almanac

	
	posSibType2-8
	GNSS-UTC-Model

	
	posSibType2-9
	GNSS-AuxiliaryInformation

	
	posSibType2-10
	BDS-DifferentialCorrections

	
	posSibType2-11
	BDS-GridModelParameter

	
	posSibType2-12
	GNSS-RTK-Observations

	
	posSibType2-13
	GLO-RTK-BiasInformation

	
	posSibType2-14
	GNSS-RTK-MAC-CorrectionDifferences

	
	posSibType2-15
	GNSS-RTK-Residuals

	
	posSibType2-16
	GNSS-RTK-FKP-Gradients

	
	posSibType2-17
	GNSS-SSR-OrbitCorrections

	
	posSibType2-18
	GNSS-SSR-ClockCorrections

	
	posSibType2-19
	GNSS-SSR-CodeBias

	
	posSibType2-20
	GNSS-SSR-URA

	
	posSibType2-21
	GNSS-SSR-PhaseBias

	
	posSibType2-22
	GNSS-SSR-STEC-Correction

	
	posSibType2-23
	GNSS-SSR-GriddedCorrection

	
	posSibType2-24
	NavIC-DifferentialCorrections

	
	posSibType2-25
	NavIC-GridModelParameter

	OTDOA Assistance Data (clause 7.4.2)
	posSibType3-1
	OTDOA-UE-Assisted

	Barometric Assistance Data
(clause 6.5.5.8)
	posSibType4-1
	Sensor-AssistanceDataList

	TBS Assistance Data
(clause 6.5.4.8)
	posSibType5-1
	TBS-AssistanceDataList

	NR DL-TDOA/DL-AoD/Multi-RTT Assistance Data (clauses 6.4.3, 7.4.2)
	posSibType6-1
	NR-DL-PRS-AssistanceData

	
	posSibType6-2
	NR-UEB-TRP-LocationData

	
	posSibType6-3
	NR-UEB-TRP-RTD-Info

	
	posSIbType6-4
	NR-AvailableOnDemandPRSConfiguration
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1. Overall Description:
RAN2 has discussed and made the TS38.305 TP on On-Demand DL-PRS transmission, as shown below. However, there are some RAN3 impacts for the NRPPa procedure, i.e., TRP configuration information exchange, as well as the NRPPa PRS configuration request procedure.

Moreover, RAN2 also discussed and made the general principle of LMF initiated on-demand PRS, which can be seen as the following:

On-demand PRS request:
TBA (to be added based on the agreement in RAN2#116bis-e)

On-demand PRS response:
TBA (to be added based on the agreement in RAN2#116bis-e)

Pre-configured available on-demand PRS configurations:
TBA (to be added based on the agreement in RAN2#116bis-e)

Thus, RAN2 would like RAN3 to determine which signaling/procedures related to the NRPPa specification need to be captured into TS 38.305, and take the agreement of the LMF initiated on-demand PRS into consideration in future work.


2. Actions:
To RAN WG3
ACTION: 	RAN2 respectfully asks RAN3 to take the above information into consideration in future work.

3. Date of Next TSG-RAN2 Meetings:
3GPP RAN2#117-e		21 February – 3 March 2022			Electronic Meeting 


