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1. Introduction
The following email discussion has been planned for on-demand PRS

· [AT118-e][637][POS] Proposals for discussion on on-demand PRS (Huawei)


Scope: Discuss P1/P2/P3 from R2-2206058.


Intended outcome: Report to CB session in R2-2206258


Deadline:  Tuesday 2022-05-17 1800 UTC

The following proposals have been given within the summary of 

R2-2206058
[Pre118-e][605][POS] Summary of AI 6.11.2.3 on on-demand PRS (Huawei)
Huawei, HiSilicon
discussion
Rel-17
NR_pos_enh-Core

==================================BEGIN==========================================

Proposal1: [H011] TRP configuration should also be provided in on-demand PRS configuration for index-based on-demand PRS request.

Proposal2: [H057] For UE-initiated on-demand PRS request by explicit parameter, allow the network to provide a list of parameters to the UE that the UE should only request within the scope of the list, when such configuration is provided. 

Proposal3: 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

Proposal4: Add a note for explaining measurements that is needed for the assistance of LMF/UE-initiated on-demand PRS request.

· NOTE 3:
In case of LMF-initiated On-Demand PRS or UE-initiated On-Demand PRS, the LMF may obtain measurements from the UE using some existing positioning methods to assist step 3 e.g., the LMF may obtain SSB/CSI-RS RSRP measurements (NR-ECID) or DL-PRS RSRP measurements (DL-AoD).

Proposal5: [C012] Remove the definition of the nr-On-Demand-DL-PRS-Configurations-Selected-IndexList-r17 within each DL and multi-RTT positioning method, and make it as a common IE, which is referred by DL and multi-RTT positioning method.
====================================END==========================================
2. Incomplete PRS configuration by config with index

In R2-2205007, it has been argued that since the PRS configuration can be directly indicated by the LMF using config id, without providing the complete configuration, the TRP configurations should be provided to the UE for the on-demand PRS configuration.

The current on-demand PRS configuration looks like follows:

	–
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,


...

}

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,


...

}

DL-PRS-Configuration-ID-r17 ::= SEQUENCE {


nr-dl-prs-configuration-id-r17



INTEGER (1..maxDL-PRS-Configs-r17),


...

}

-- ASN1STOP




While for the configuration from the network, there can be two approches for the configuration, either by configuring the complete set of PRS configuration, or by pointing at a certain on-demand DL PRS configuration by indexing.
	–
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


...,


[[ nr-On-Demand-DL-PRS-Configurations-r17











NR-On-Demand-DL-PRS-Configurations-r17




















OPTIONAL,
-- Need ON



nr-On-Demand-DL-PRS-Configurations-Selected-IndexList-r17









SEQUENCE (SIZE (1..maxDL-PRS-Configs-r17)) OF 












DL-PRS-Configuration-ID-r17

OPTIONAL,
-- Need ON


area-ID-CellList-r17



Area-ID-CellList-r17



OPTIONAL
-- Need ON

]]

}

-- ASN1STOP




However, for the case of by configuration with index, the current on-demand DL-PRS configuration is not complete compared to the complete configuration. 

The current on-demand DL-PRS configuration looks like the follows:

	–
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,


...

}

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,


...

}

DL-PRS-Configuration-ID-r17 ::= SEQUENCE {


nr-dl-prs-configuration-id-r17



INTEGER (1..maxDL-PRS-Configs-r17),


...

}

-- ASN1STOP




While the complete DL-PRS configuration looks like the follows:

	-- ASN1START
NR-DL-PRS-AssistanceData-r16 ::= SEQUENCE {


nr-DL-PRS-ReferenceInfo-r16 

DL-PRS-ID-Info-r16,


nr-DL-PRS-AssistanceDataList-r16
SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF















NR-DL-PRS-AssistanceDataPerFreq-r16,


nr-SSB-Config-r16




SEQUENCE (SIZE (1..nrMaxTRPs-r16)) OF















NR-SSB-Config-r16
OPTIONAL,
-- Need ON


...

}

NR-DL-PRS-AssistanceDataPerFreq-r16 ::= SEQUENCE {


nr-DL-PRS-PositioningFrequencyLayer-r16












NR-DL-PRS-PositioningFrequencyLayer-r16,


nr-DL-PRS-AssistanceDataPerFreq-r16 SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF















NR-DL-PRS-AssistanceDataPerTRP-r16,


...

}

NR-DL-PRS-AssistanceDataPerTRP-r16 ::= SEQUENCE {


dl-PRS-ID-r16




INTEGER (0..255),

nr-PhysCellID-r16



NR-PhysCellID-r16


OPTIONAL,
-- Need ON

nr-CellGlobalID-r16



NCGI-r15




OPTIONAL,
-- Need ON


nr-ARFCN-r16




ARFCN-ValueNR-r15


OPTIONAL,
-- Need ON

nr-DL-PRS-SFN0-Offset-r16

NR-DL-PRS-SFN0-Offset-r16,


nr-DL-PRS-ExpectedRSTD-r16

INTEGER (-3841..3841),


nr-DL-PRS-ExpectedRSTD-Uncertainty-r16










INTEGER (0..246),


nr-DL-PRS-Info-r16



NR-DL-PRS-Info-r16,

...,


[[



prs-OnlyTP-r16



ENUMERATED { true }

OPTIONAL
-- Need ON



]],


[[



nr-DL-PRS-ExpectedAoD-or-AoA-r17










NR-DL-PRS-ExpectedAoD-or-AoA-r17
OPTIONAL
-- Need ON


]]

}
NR-DL-PRS-PositioningFrequencyLayer-r16 ::= SEQUENCE {


dl-PRS-SubcarrierSpacing-r16
ENUMERATED {kHz15, kHz30, kHz60, kHz120, ...},

dl-PRS-ResourceBandwidth-r16
INTEGER (1..63),


dl-PRS-StartPRB-r16



INTEGER (0..2176),


dl-PRS-PointA-r16



ARFCN-ValueNR-r15,


dl-PRS-CombSizeN-r16


ENUMERATED {n2, n4, n6, n12, ...},

dl-PRS-CyclicPrefix-r16


ENUMERATED {normal, extended, ...},

...

}

NR-DL-PRS-SFN0-Offset-r16 ::= SEQUENCE {


sfn-Offset-r16




INTEGER (0..1023),


integerSubframeOffset-r16

INTEGER (0..9),


...

}




It can be observed that the part of per-TRP configuration that is per TRP within the assistance data as highlighted in cyan is missing.

Based on the discussion above, rapporteur would like to ask the following question
Question1: Do companies agree that complete PRS configuration should be given to the UE in order to support DL-PRS configuration provision by indexing to on-demand DL-PRS configuration and  for this, TRP-related information needs to be added?

	Company
	Yes/No
	Comments

	Huawei, HiSIlicon (proponent)
	Yes
	

	OPPO
	Yes
	

	Qualcomm
	No
	The Question seems to imply that the current On-demand PRS configuration is not complete. However, we don't agree with this interpretation. The proposed additions are assistance data (Cell-IDs, SFN-offset, expected RSTD, etc.), which are not related to PRS configuration. The additional TRP assistance data depend on e.g., location of the UE, etc. 

At RAN2#117e it was agreed:

Proposal 3 (modified):
A pre-defined on-demand DL-PRS configuration can be described with the Rel-16 IEs NR-DL-PRS-PositioningFrequencyLayer-r16 and NR-DL-PRS-Info-r16

We can't see that there is anything wrong with this agreement and current specification.

	Intel
	No
	Agree with QC. We do not think the UE really needs to select TRP since it is related to the location of UE. 

	Xiaomi
	No
	In our understanding, the proposed solution is to make LMF to provide only index to UE without other assistance information. From signalling overhead perspective, the TRP related information provided to UE in NR-On-Demand-DL-PRS-Configurations is the same as it provided to UE in NR-DL-PRS-AssistanceData-r16. 

	ZTE
	No
	We believe the intention of on-demand PRS is to request PRS’s characteristics, not the related TRP information of the PRS

	Apple 
	No
	We also don’t see the need to provide TRP assistance information in on demand PRS configuration.

	vivo
	
	It’s beneficial for UE to request for the on-demand PRS configuration of specific gNB as the UE can exclude the gNB that it cannot detect. But it can also be achieved by the LMF to request for an E-CID measurement before the LMF determine the request to gNB. Therefore, we think it’s an optimization and slightly prefer not pursue it at this stage. But we are ok with it if it is preferred by the majority.

Besides, for the change in R2-2205007, one on-demand index is associated with one TRP, that is, the UE cannot request on-demand configurations associated with multiple TRPs. We think the change may be incorrect.

	InterDigital
	No
	Same understanding with QC

	CATT
	No
	PRS configuration in the current LPP already supports the agreement. BTW, if the full configuration of AD is expected, SSB info should be included as well. But it seems not the intention of on-demand.

	Ericsson
	No
	Same understanding with vivo


3. on-demand PRS configuration by explicit parameter
In R2-2205011, the following cases for on-demand PRS request have been summarized:

· 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

For the current LPP spec, the following configuration has been specified:

	–
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,


…
}

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,


…
}

DL-PRS-Configuration-ID-r17 ::= SEQUENCE {


nr-dl-prs-configuration-id-r17



INTEGER (1..maxDL-PRS-Configs-r17),


…
}

-- 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.



Then, the following has been specified for the PRS request by the UE, which allows for both case1 and 2

	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.



It can be observed from the current LPP spec, that on-demand PRS configuration is only provided for the case of index-based PRS request, while not provided for the case of explicit parameter-based PRS request. 

During R2#117, the following agreement has been made:

Agreements:

Proposal 1-1: 

•
If the NW has provided the pre-defined on-demand PRS configurations to the UE, explicit parameter requests from the UE are allowed provided that the request is within the scope of the received pre-defined on-demand PRS configurations.
•
If the NW has not provided the pre-defined on-demand PRS configurations to the UE, the UE may blindly request on-demand PRS parameters via an explicit request within the scope of the RAN1 agreed parameter list.

Proposal 1-2: Add a Stage 2 note clarifying the difference between index-based and explicit-based on-demand PRS requests. 

Proposal 2: On-demand PRS configuration is defined with a Need ON tag, i.e., no new additional behaviours are required.

The understanding from R2-2205011 is that for request by explicit parameter, the UE still needs to request within the specified scope when the network provides such scope to the UE. However, 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.

Question2: Do companies agree that, for UE-initiated on-demand PRS request by explicit parameter, the network should provide a list of parameters to the UE that the UE should only request within the scope of the list, when such configuration is provided?
	Company
	Yes/No
	Comments

	Huawei, HiSIlicon (proponent)
	Yes
	

	OPPO
	Yes
	

	Qualcomm
	No
	Not clear why we need yet another list. The NW provides a set of pre-defined DL-PRS configurations, and the UE requests a configuration directly, or may use an “explicit parameter” request considering the pre-defined configurations. However, if the NW provides pre-defined configurations, it seems quite likely that any “modified” or “explicit” request will not be granted by the NW anyhow. 

	Intel
	Yes
	We already agreed option 1.2.

· Option 1-2: Explicit parameter request

Request explicit DL-PRS parameters within the pre-defined On-Demand PRS configurations



	Xiaomi
	Not sure 
	We are not sure whether the UE can use the current pre-defined PRS configuration to determine the explicit parameter to request. If not, the network should provide a list of parameters to the UE.  

	ZTE
	No
	Based on current spec, UE can already request the explicit parameters within the NW’s indication(on-demand PRS configuration is provided), or without the NW’s indication(on-demand PRS configuration is not provided). So no need to add a new list.

Otherwise if this should be clarified in spec, suggest to capture it in the field description:

nr-on-demand-DL-PRS-Information

This field specifies the on-demand DL-PRS configuration information requested by the target device. If NR-On-Demand-DL-PRS-Configurations is provided, UE should set the value in nr-on-demand-DL-PRS-Information within the scope of NR-On-Demand-DL-PRS-Configurations.

	Apple
	No
	Agree with QC

	vivo
	Yes
	RAN2 agreed option 1.2 in previous meetings. Indeed it is missing in current specification.

And we are not convinced that UE to request explicit parameter request considering the pre-defined configuration associated with index. For example, the LMF may provide index 1 associated with bandwidth 1 and periodicity 1 and index 2 associated with bandwidth 2 and periodicity 2, then the UE may request for bandwidth 1 and periodicity 2 with explicit parameter. However, it may result in failure as the combination may exceed the gNB capability.

	InterDigital
	No
	We share the same understanding with QC and ZTE on the explicit parameters that can be requested by UE in on-demand PRS. We do not see the need for introducing another list. 

	CATT
	No
	The current LPP already support. Same view as ZTE.

	Ericsson 
	Unclear
	We think this is useful when pre-defined configuration is not provided by NW. In that case, NW can explicitly signal the supported parameters and value ranges that can be requested on-demand by UE. Hence, instead of index-based config from NW an explicit signaling from NW would be needed.

In that case as indicated by vivo, UE may independently select explicit parameters but still within the range/parameter indicated by NW and UE may provide to LMF and LMF can analyse and decide which one can be supported and which cannot be supported,


· Mismatch between R2/3 for on-demand PRS configuration
In R2-2205581, discussion has been made on whether there is mismatch between R2 and R3 on the on-demand PRS procedure. The current stage2 procedure for on-demand PRS looks like follows:
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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

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 cannot 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
	


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
	
	-
	


Based on the above observation, vivo wonders whether how the LMF can derive the complete PRS configuration in step 1 based on the partial list of allowable parameters in step0?

Based on the above discussion, vivo proposes two alternatives for the resolution of the issue, and R2 should think how we should resolve the issue and which solution to select

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:

o
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;

o
In step 3, the PRS CONFIGURATION REQUEST from LMF to gNB shall include PRS configuration ID;

o
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

In summary of the discussion above, the rapporteur can make the following summary of the possible mismatch between R2/3 on the on-demand PRS signaling:

· In the TRP information exchange by NRPPa, only partial set of parameters are provided from the gNB to the LMF, while in the on-demand DL PRS configuration, complete set of DL-PRS configuration is provided to the UE via LPP

· In the PRS configuration request by NRPPa, only a certain set of parameters are requested by the LMF, while in the PRS configuration response by NRPPa, a complete set of PRS configuration is provided by the gNB to the LMF. 
From the discussion above, the rapporteur would like to ask the following question:

Question3: Do companies acknowledge the gap within the following set of signallings?

· In the TRP information exchange by NRPPa, only partial set of parameters are provided from the gNB to the LMF, while in the on-demand DL PRS configuration, complete set of DL-PRS configuration is provided to the UE via LPP

· In the PRS configuration request by NRPPa, only a certain set of parameters are requested by the LMF, while in the PRS configuration response by NRPPa, a complete set of PRS configuration is provided by the gNB to the LMF. 
	Company
	Yes/No
	Comments

	Huawei, HiSIlicon (proponent)
	Yes
	It is not clear whether or not this complete configuration can be generated from the partial set of PRS parameters. At least we should clarify with R3 whether or not this is feasible

	OPPO
	Yes
	Agree with Huawei. We think LMF should not take the responsibility of determining the Uu resource parameters to be used.

	Qualcomm
	See comment
	Seems not a RAN2 issue.

If an LMF can not obtain the necessary on-demand PRS parameter from the NG-RAN Node as required to populate the LPP Ies, then the RAN3 specifications would require a correction.

	Intel
	See comment
	Agree it is not RAN2 issue, and should be discussed in RAN3 directly. 

	Xiaomi
	Yes
	We think there is mismatch between RAN2 and RAN3, and it needs to be clarified.

	ZTE
	Yes
	In the procedure, available PRS configuration from LMF to UE is earlier than on-demand PRS configuration between gNB and LMF. Then LMF is to determine uu radio resources without gNB’s indication. If LMF decides the uu radio resources of PRS, then why would LMF request gNB to configure PRS again? We think this issue needs to be clarified

	Apple
	See comments
	This is a RAN3 issue

	vivo
	Yes
	The mismatch starts with bullet 1 that the LMF provide some extra Uu related info in the pre-defined on-demand configuration. For example, the slotOffset and power as follows. Note that they are mandatory IEs. 

NR-DL-PRS-Info-r16 ::= SEQUENCE {

nr-DL-PRS-ResourceSetList-r16

SEQUENCE (SIZE (1..nrMaxSetsPerTrpPerFreqLayer-r16)) OF


















NR-DL-PRS-ResourceSet-r16,


...

}

NR-DL-PRS-ResourceSet-r16 ::= SEQUENCE {


nr-DL-PRS-ResourceSetID-r16


NR-DL-PRS-ResourceSetID-r16,


dl-PRS-Periodicity-and-ResourceSetSlotOffset-r16











NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset-r16,


dl-PRS-ResourceRepetitionFactor-r16
ENUMERATED {n2, n4, n6, n8, n16, n32, ...}




















OPTIONAL,
-- Need OP


dl-PRS-ResourceTimeGap-r16


ENUMERATED {s1, s2, s4, s8, s16, s32, ...}




















OPTIONAL, 
-- Cond Rep


dl-PRS-NumSymbols-r16



ENUMERATED {n2, n4, n6, n12, ...},


dl-PRS-MutingOption1-r16


DL-PRS-MutingOption1-r16


OPTIONAL,
-- Need OP


dl-PRS-MutingOption2-r16


DL-PRS-MutingOption2-r16


OPTIONAL,
-- Need OP


dl-PRS-ResourcePower-r16


INTEGER (-60..50),



dl-PRS-ResourceList-r16



SEQUENCE (SIZE (1..nrMaxResourcesPerSet-r16)) OF


















NR-DL-PRS-Resource-r16,

...

}
As RAN2 is the leading group of on-demand PRS feature, RAN2 should discuss and address the issue from End to End perspective. 

If Alt1 is agreed, RAN2 should send a LS to RAN3 to trigger the RAN3’s spec change.

If Alt2 is agreed, there is no issue from the RAN3’s view and RAN2 should modify the pre-defined configuration to only include the parameters in the On-demand PRS TRP Information. 

We slightly prefer Alt2 to avoid interaction and close it in time.

	InterDigital
	Comments
	As indicated by Intel and QC this issue should be discussed in RAN3

	CATT
	See comments
	Current LPP follows the agreement from RAN1. This is a RAN3 issue which should be reviewed and fixed in RAN3.

	Ericsson
	No
	If on demand PRS is supported, then normal PRS (DL-TDOA) is also supported. In such case, LMF would anyway obtain full PRS configuration from gNB. 

As part of on-demand PRS only the RAN1 parameter list which can be changed on-demand is needed.


6. On UE measurements to allow On-Demand PRS
Ericsson thinks that, Currently, the stage 2 description of On-Demand PRS only says, on high level, that UE measurements may be used. However, without some clarification on the type of UE measurements it is unclear as to how the feature would work.

On-Demand PRS allows NW to control whether PRS is transmitted or not. In order to identify which TRPs to send a request for DL-PRS transmission, SSB/CSI-RS RSRP measurements are needed. Further, when DL-PRS is being transmitted, in order to allow the NW to save energy the NW should have some information on PRS RSRP measurements to decide which beams are contributing to useful PRS transmissions and which are not, but are always ON. In previous version of On-Demand PRS stage 2 description below was mentioned. 

2b.
In case of LMF-initiated On-Demand PRS or UE-initiated On-Demand PRS, the LMF may obtain measurements from the UE using some existing positioning methods to assist step 3 e.g., the LMF may obtain SSB/CSI-RS RSRP measurements (NR-ECID) or DL-PRS RSRP measurements (DL-AoD).

However, it has been removed in current stage 2. The above information should be restored at least in the form of a Note to clarify how the feature works.

Hence, the following TP has been proposed:

	7.6.2
On-Demand PRS transmission procedures

Figure 7.6.2-1 shows the general positioning procedure for On-Demand PRS transmission.
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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].

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.

6. The LMF determines the need for PRS transmission or change to the transmission characteristics of an ongoing PRS transmission.
NOTE 3:
In case of LMF-initiated On-Demand PRS or UE-initiated On-Demand PRS, the LMF may obtain measurements from the UE using some existing positioning methods to assist step 3 e.g., the LMF may obtain SSB/CSI-RS RSRP measurements (NR-ECID) or DL-PRS RSRP measurements (DL-AoD).
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.

NOTE 4:
If the LPP Request Assistance Data for On-Demand DL-PRS at Step 2a was sent in an MO-LR location service request message, the LMF provides a MO-LR response as described in clause 7.3.3.

NOTE 5:
It is up to Network (LMF) implementation on the steps to follow (accept/reject/ignore) on receiving UE-initiated On-Demand PRS request.

NOTE 6:
It is up to Network (TRP) implementation on the steps to follow (accept/reject/ignore) on receiving LMF-initiated On-Demand PRS requests.




It is proposed that R2 should discuss on the following proposal:

Question4 Do companies agree to add a note for explaining measurements that is needed for the assistance of LMF/UE-initiated on-demand PRS request.

· NOTE 3:
In case of LMF-initiated On-Demand PRS or UE-initiated On-Demand PRS, the LMF may obtain measurements from the UE using some existing positioning methods to assist step 3 e.g., the LMF may obtain SSB/CSI-RS RSRP measurements (NR-ECID) or DL-PRS RSRP measurements (DL-AoD).

	Company
	Yes/No
	Comments

	Huawei, HiSIlicon
	Yes, but
	This has already been covered by the Intel’s email for stage2 discussion. Not need here anymore

	OPPO
	Yes
	

	Xiaomi
	Yes
	

	ZTE
	Yes
	

	Apple
	
	Agree with HW, this is already being addresses in the other email discussion

	CATT
	
	Covered by [622].

	
	
	


6.
Conclusion

Based on the discussion we give the following proposals:

7. Reference
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