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1	Introduction
The Rel-17 WID on NR Positioning Enhancements [1] includes the following objective:
· Specify the enhancements of signalling, and procedures for improving positioning latency of the Rel-16 NR positioning methods, for DL and DL+UL positioning methods, including:
· [bookmark: _Hlk67643864]Latency reduction related to the request and response of location measurements or location estimate and positioning assistance data; [RAN2, RAN3, RAN1]
· Latency reduction related to the time needed to perform UE measurements; [RAN1, RAN4]
· Latency reduction related to the measurement gap; [RAN1, RAN4, RAN2]
RAN1 has discussed latency reduction related to the measurement gap and reached several agreements which are captured in LSes and the latest Rel-17 NR higher-layers parameter list [2]. In this paper, we evaluate the RAN3 impacts of the RAN1 agreements and provide a text proposal for the NRPPa BL CR.
[bookmark: _Toc474247438]2	Discussion
2.1	PRS measurement outside the measurement gap
RAN1 has discussed PRS measurement outside the measurement gap (MG) for the purpose of latency reduction for DL and DL+UL positioning methods and sent an LS to RAN3 in R3-214678 [3] to indicate the following RAN1 working assumption:
	Working assumption:
Subject to UE capability, support PRS measurement outside the MG, within a PRS processing window, and UE measurement inside the active DL BWP with PRS having the same numerology as the active DL BWP.
· Inside the PRS processing window, subject to the UE determining that DL PRS to be higher priority, support the following UE capabilities: 
· Capability 1: PRS prioritization over all other DL signals/channels in all symbols inside the window. 
· Cap. 1A: The DL signals/channels from all DL CCs (per UE) are affected.
· Cap. 1B: Only the DL signals/channels from a certain band/CC are affected.
· FFS: band or CC
· Capability 2: PRS prioritization over other DL signals/channels only in the PRS symbols inside the window
· A UE shall be able to declare a PRS processing capability outside MG.
· FFS: Details of capability signalling (e.g., per UE or per band, etc.)
· For the purpose of this feature, PRS-related conditions are expected to be specified, with the following to be down-selected:
· Alt. 1: Applicable to serving cell PRS only 
· Alt. 2: Applicable to all PRS under conditions to PRS of non-serving cell.
· Note: When the UE determines higher priority for other DL signals/channels over the PRS measurement/processing, the UE is not expected to measure/process DL PRS which is applicable to all of the above capability options.  
· Further study
· Further details of which other DL signals/channels to be prioritized 
· How the UE determines DL PRS’s priority based on one or more of the following:
· Opt. 1: Based on indication/configuration from serving gNB
· Opt. 2: Other options (e.g., implicit, signalling from LMF, etc)
· Whether UE can do the measurement for both inside MG (if MG is configured) and outside MG in a measurement period
· How to do the PRS measurement when the conditions cannot be satisfied, e.g. when BWP switching happens
· Prioritization conditions of processing PRS over other DL channels/signals or vice versa.
· Send an LS to RAN2, RAN3 and RAN4 informing them of this working assumption and requesting feedback in case they have concerns.



The above RAN1 working assumption indicates that PRS measurement outside the MG is supported, subject to the UE determining DL PRS to be higher priority. The details regarding how the UE determines DL PRS’s priority is still under discussion in RAN1, but one option is to support priority indication from the serving gNB.
In our understanding, this can be achieved by gNB implementation, for example based on the type of data traffic (e.g., URLLC traffic has higher priority than PRS).
Proposal 1:	There is no RAN3 specification impact for how the UE determines DL PRS’s priority.
For PRS measurement outside the MG, the UE needs to be configured with a PRS processing window. RAN1 has agreed that the LMF can request the gNB for a specific PRS processing window as indicated by their LS in R3-220092 [4]:
	Agreement
PRS processing window request to the gNB by the LMF is supported from RAN1 perspective.
· It is up to RAN3 to design the necessary information to be transferred in the NRPPa message.
· Note: It is up to gNB to determine the usage of measurement gap or PRS processing window
· Include it in the LS to RAN2 and RAN3.



The PRS processing window request is UE-specific and must therefore use UE-associated signalling. If an existing procedure is to be reused, the only candidate appears to be the Positioning Information Exchange procedure although it was initially designed for requesting positioning information for the UE. However, a PRS processing window request from the LMF does not require any response information (i.e. the LMF does not need to know the PRS processing window). An alternative is to introduce a new UE-associated NRPPa procedure (potentially Class 2).
In our view, the NRPPa procedures were intended to be “positioning method agnostic”, i.e. common procedures used for all positioning methods where feasible. It seems feasible to reuse the Positioning Information Exchange procedure, to convey a new Requested PRS Processing Window IE containing the LMF-requested parameters of the PRS processing window.
Proposal 2:	Introduce a new Requested PRS Processing Window IE in the POSITIONING INFORMATION REQUEST message.
RAN1 additionally agreed on the following as indicated by their LS in R3-220092 [4]:
	Agreement
For PRS processing window configuration and indication, at least the following mechanism is supported
· RRC (pre-)configuration for PRS processing window configuration and DL MAC CE activation for PRS processing window, respectively.



Since the PRS processing window can be (pre-)configured to the UE via RRC, the Requested PRS Processing Window can be expected to reuse some/all of the parameters defined by RAN2 for the PRS processing window over RRC. Therefore, the details of the encoding for the Requested PRS Processing Window IE can be left FFS for now.
2.2	PRS measurement with preconfiguration of MG(s)
RAN3 has received an LS from RAN1 on latency improvement for PRS measurement with MG [5], containing the following agreement:
	Agreement
Support the following options (in the agreement made in RAN1#106-e) for a new mechanism of MG activation request for the purpose of positioning.
· Option 2: by UE (via UCI or UL MAC CE)
· Select only one of UCI and UL MAC CE in RAN1#106bis-e
· Option 1: by LMF (via an NRPPa message)
· Note: This is transparent to the UE



According to the above agreement, the LMF should be able to request a measurement gap from the gNB via NRPPa. Such a request requires UE associated signalling, and therefore the Positioning Information Exchange procedure can be used for this purpose.
Proposal 3:	Introduce a new Requested Measurement Gap IE in the POSITIONING INFORMATION REQUEST message.
We note that the Rel-16 RRC specification already supports measurement gap request by the UE, using the LocationMeasurementInfo IE shown below.
LocationMeasurementInfo information element
-- ASN1START
-- TAG-LOCATIONMEASUREMENTINFO-START

LocationMeasurementInfo ::=     CHOICE {
    eutra-RSTD                  EUTRA-RSTD-InfoList,
    ...,
    eutra-FineTimingDetection   NULL,
    nr-PRS-Measurement-r16      NR-PRS-MeasurementInfoList-r16
}

EUTRA-RSTD-InfoList ::= SEQUENCE (SIZE (1..maxInterRAT-RSTD-Freq)) OF EUTRA-RSTD-Info

EUTRA-RSTD-Info ::= SEQUENCE {
    carrierFreq                 ARFCN-ValueEUTRA,
    measPRS-Offset              INTEGER (0..39),
    ...
}

NR-PRS-MeasurementInfoList-r16 ::= SEQUENCE (SIZE (1..maxFreqLayers)) OF NR-PRS-MeasurementInfo-r16

NR-PRS-MeasurementInfo-r16 ::=      SEQUENCE {
    dl-PRS-PointA-r16                   ARFCN-ValueNR,
    nr-MeasPRS-RepetitionAndOffset-r16  CHOICE {
        ms20-r16                            INTEGER (0..19),
        ms40-r16                            INTEGER (0..39),
        ms80-r16                            INTEGER (0..79),
        ms160-r16                           INTEGER (0..159),
        ...
    },
    nr-MeasPRS-length-r16               ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6, ms10, ms20},
    ...
}

-- TAG-LOCATIONMEASUREMENTINFO-STOP
-- ASN1STOP

Similar information can be used also for the LMF request using the following encoding:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	DL PRS PointA
	M
	
	INTEGER (0..3279165)
	NR ARFCN

	MeasPRS Periodicity
	M
	
	ENUMERATED (ms20, ms40, ms80, ms160, …)
	Measurement gap periodicity in units of ms

	MeasPRS Offset
	M
	
	INTEGER (0..159, …)
	Measurement gap offset in units of subframes

	MeasPRS Length
	M
	
	ENUMERATED (ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6, ms10, ms20)
	Measurement gap length as defined in TS 38.133 [16], in units of ms



Proposal 4:	The Requested Measurement Gap IE includes NR ARFCN plus the measurement gap periodicity, offset and length.
3	Conclusions
In this paper, we evaluated the RAN3 impacts of latency reduction related to the measurement gap. The following is proposed:
Proposal 1:	There is no RAN3 specification impact for how the UE determines DL PRS’s priority.
Proposal 2:	Introduce a new Requested PRS Processing Window IE in the POSITIONING INFORMATION REQUEST message.
Proposal 3:	Introduce a new Requested Measurement Gap IE in the POSITIONING INFORMATION REQUEST message.
Proposal 4:	The Requested Measurement Gap IE includes NR ARFCN plus the measurement gap periodicity, offset and length.
A text proposal for the NRPPa BL CR [6] is provided in Annex A, where the changes reflecting the above proposals are highlighted in yellow.
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Annex A:	TP for TS 38.455 BL CR
Start of Text Proposal for TS 38.455 BL CR
[bookmark: _Toc51775921][bookmark: _Toc56772943][bookmark: _Toc64447572][bookmark: _Toc74152228][bookmark: _Toc81322931][bookmark: _Toc51775994][bookmark: _Toc56773016][bookmark: _Toc64447645][bookmark: _Toc74152301][bookmark: _Toc81323004]8.2.6	Positioning Information Exchange
[bookmark: _Toc534730099][bookmark: _Toc51775922][bookmark: _Toc56772944][bookmark: _Toc64447573][bookmark: _Toc74152229][bookmark: _Toc81322932]8.2.6.1	General
The Positioning Information Exchange procedure is initiated by the LMF to request to the NG-RAN node positioning information for the UE. This procedure applies only if the NG-RAN node is a gNB.
[bookmark: _Toc534730100][bookmark: _Toc51775923][bookmark: _Toc56772945][bookmark: _Toc64447574][bookmark: _Toc74152230][bookmark: _Toc81322933]8.2.6.2	Successful Operation


Figure 8.2.6.2-1: Positioning Information Exchange procedure, successful operation
The LMF initiates the procedure by sending a POSITIONING INFORMATION REQUEST message to the NG-RAN node.
If the Requested SRS Transmission Characteristics IE is included in the POSITIONING INFORMATION REQUEST message, the NG-RAN node may take this information into account when configuring SRS transmissions for the UE, and it shall include the SRS Configuration IE and the SFN Initialisation Time IE in the POSITIONING INFORMATION RESPONSE message.
If the Requested PRS Processing Window IE is included in the POSITIONING INFORMATION REQUEST message, the NG-RAN node may take this information into account when configuring PRS processing window for the UE.
If the Requested Measurement Gap IE is included in the POSITIONING INFORMATION REQUEST message, the NG-RAN node may take this information into account when configuring measurement gaps for the UE.
Next Change
9.1.1.10	POSITIONING INFORMATION REQUEST
This message is sent by LMF to request positioning information.
Direction: LMF  NG-RAN node.
	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
	
	-
	

	Requested SRS Transmission Characteristics
	O
	
	9.2.27
	
	YES
	ignore

	Requested PRS Processing Window
	O
	
	9.2.b1
	
	YES
	ignore

	Requested Measurement Gap
	O
	
	9.2.b2
	
	YES
	ignore




Next Change
[bookmark: _Toc64447727][bookmark: _Toc74152383]9.2.b1	Requested PRS Processing Window
This IE contains the requested PRS processing window for the UE.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	
	
	
	
	



Editor’s Note: The details of this IE are FFS.
9.2.b2	Requested Measurement Gap
This IE contains the requested measurement gap for the UE.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PRS Measurement Info List
	
	1
	
	

	>PRS Measurement Info Item
	
	1..<maxnoFreqLayers>
	
	

	>>DL PRS PointA
	M
	
	INTEGER (0..3279165)
	NR ARFCN

	>>MeasPRS Periodicity
	M
	
	ENUMERATED (ms20, ms40, ms80, ms160, …)
	Measurement gap periodicity in units of ms

	>>MeasPRS Offset
	M
	
	INTEGER (0..159, …)
	Measurement gap offset in units of subframes

	>>MeasPRS Length
	M
	
	ENUMERATED (ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6, ms10, ms20)
	Measurement gap length as defined in TS 38.133 [16], in units of ms



	Range bound
	Explanation

	maxnoFreqLayers
	Maximum no of frequency layers. Value is 4.




Next Change










[bookmark: _Toc534903102][bookmark: _Toc51776081][bookmark: _Toc56773103][bookmark: _Toc56773314]9.3.4	PDU Definitions
** SKIPPING UNCHANGED TEXT **

	PRSTRPList,
	PRSTransmissionTRPList,
	ResponseTime,
	RequestedMeasurementGap,
	RequestedPRSProcessingWindow

** SKIPPING UNCHANGED TEXT **

	id-PRSTRPList,
	id-PRSTransmissionTRPList,
	id-ResponseTime,
	id-RequestedMeasurementGap,
	id-RequestedPRSProcessingWindow


** SKIPPING UNCHANGED TEXT **

PositioningInformationRequest ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{PositioningInformationRequest-IEs}},
	...
}

PositioningInformationRequest-IEs NRPPA-PROTOCOL-IES ::= {
	{ ID id-RequestedSRSTransmissionCharacteristics	CRITICALITY ignore	TYPE RequestedSRSTransmissionCharacteristics	PRESENCE optional}|
	{ ID id-RequestedPRSProcessingWindow			CRITICALITY ignore	TYPE RequestedPRSProcessingWindow		PRESENCE optional}|
	{ ID id-RequestedMeasurementGap					CRITICALITY ignore	TYPE RequestedMeasurementGap		PRESENCE optional},
	...
}

Next Change
[bookmark: _Toc534903103][bookmark: _Toc51776082][bookmark: _Toc56773104][bookmark: _Toc56773315]9.3.5	Information Element definitions
** SKIPPING UNCHANGED TEXT **

	id-OnDemandTRPPRS,
	id-AoA-SearchWindow,
	id-ZoA,
	maxnoFreqLayers

** SKIPPING UNCHANGED TEXT **

PRSMeasurementInfoList ::= SEQUENCE (SIZE (1.. maxnoFreqLayers)) OF PRSMeasurementInfoItem

PRSMeasurementInfoItem ::= SEQUENCE {
	dL-PRSPointA		NR-ARFCN,
	measPRSPeriodicity	ENUMERATED (ms20, ms40, ms80, ms160, ...),
	measPRSOffset		INTEGER (0..159, ...),
	measPRSLength		ENUMERATED (ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6, ms10, ms20),
	iE-Extensions		ProtocolExtensionContainer { { PRSMeasurementInfoItem-ExtIEs} } OPTIONAL,
	...
}

PRSMeasurementInfoItem-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {
	...
}

** SKIPPING UNCHANGED TEXT **

RequestedMeasurementGap ::= SEQUENCE {
	pRSMeasurementInfoList		PRSMeasurementInfoList,
	iE-Extensions		ProtocolExtensionContainer { { RequestedMeasurementGap-ExtIEs} } OPTIONAL,
	...
}

RequestedMeasurementGap-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {
	...
}

RequestedPRSProcessingWindow ::= OCTET STRING – details of this IE are FFS


[bookmark: _Toc534903105][bookmark: _Toc51776084][bookmark: _Toc56773106][bookmark: _Toc56773317]Next Change
9.3.7	Constant definitions
** SKIPPING UNCHANGED TEXT **

maxnoofPRSresource							INTEGER ::= 64
maxnoFreqLayers								INTEGER ::= 4

** SKIPPING UNCHANGED TEXT **

id-ResponseTime													ProtocolIE-ID ::= x7
id-RequestedMeasurementGap										ProtocolIE-ID ::= xx
id-RequestedPRSProcessingWindow									ProtocolIE-ID ::= xx

End of Text Proposal for TS 38.455 BL CR
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