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Introduction
This contribution discusses Rel-17 NR positioning enhancements specifically in physical layer latency reduction for NR positioning.
Physical layer latency reduction 
Based on SI results [1], both physical layer latency and end-to-end latency for Rel.16 positioning method were analysed and the analysis shows that grant based positioning measurement exceeds target delay 10ms in terms of physical layer. Considering it, following agreements are agreed to capture in TR [1]. 

Reduced the number of samples for positioning measurement
For latency reduction, reduced number of samples was discussed and following agreement was made in the previous meeting [2].

	Agreement:
M-sample (1<=M<4) PRS processing corresponding to measurements performed within M instances of the DL PRS resource set on a PRS resource, subject to UE capability, is beneficial from a RAN1 perspective for latency reduction.
· One sample corresponds to one instance
· Send an LS to RAN4 informing that
· M-sample (1<=M<4) measurements corresponding to measurements performed within M (1<=M<4) instances of the DL PRS resource set on a PRS resource are beneficial for reduction of measurement latency from RAN1 point of view.
· RAN4 is requested to check the feasibility of measurements performed within M (1<=M<4) instances of the DL PRS resource set and identify the impact on requirements/side condition.
· RAN1 to further study at least the following aspects for allowing M-sample (1<=M<4) PRS processing
· Details of UE capability
· Signaling details, e.g., to indicate whether measurement is based on one or more samples
· Whether the PRS sample processing time is defined and the relation with (N, T).
· Note: This may have RAN4 dependency




When a reduced samples are used for measurement for purpose of latency reduction, the measurement accuracy would be degraded. So, when LMF requests positioning measurement through LPP message, it needs for LMF to provide a parameter for distinguishing between a specific case (e.g. 1<=M<4 sample(s)) and the normal case (e.g. 4 samples) depending on use cases and UE capability. If it is assumed that two types of measurement request information elements such as common IEs and positioning method-specific IEs are defined, the information for distinguishing use case could be included at least in one of them. An example is shown as below: 

Example 1)
	-- ASN1START

NR-DL-TDOA-RequestLocationInformation-r16 ::= SEQUENCE {
	nr-DL-PRS-RstdMeasurementInfoRequest-r16	ENUMERATED { true }				OPTIONAL,-- Need ON
	nr-RequestedMeasurements-r16		BIT STRING { prsrsrpReq (0) } (SIZE(1..8)),
	nr-AssistanceAvailability-r16		BOOLEAN,
	nr-DL-TDOA-ReportConfig-r16		NR-DL-TDOA-ReportConfig-r16		OPTIONAL, -- Need ON
	additionalPaths-r16			ENUMERATED { requested }		OPTIONAL, -- Need ON
reducedsample-r17			ENUMERATED { requested } or {SIZE(1..4)}	OPTIONAL, -- Need ON
	...
}



Example 2)
	CommonIEsRequestLocationInformation ::= SEQUENCE {
	locationInformationType		LocationInformationType,
	triggeredReporting			TriggeredReportingCriteria	OPTIONAL,	-- Cond ECID
	periodicalReporting			PeriodicalReportingCriteria        OPTIONAL,	-- Need ON
	additionalInformation		              AdditionalInformation		OPTIONAL,	-- Need ON
	qos				QoS			OPTIONAL,	-- Need ON
	environment				Environment			OPTIONAL,	-- Need ON
	locationCoordinateTypes		LocationCoordinateTypes	OPTIONAL,	-- Need ON
	velocityTypes			VelocityTypes		OPTIONAL,	-- Need ON
reducedsample-r17			ENUMERATED { requested } or {SIZE(1..4)}	OPTIONAL, -- Need ON
	...,
	[[
		messageSizeLimitNB-r14	MessageSizeLimitNB-r14		OPTIONAL	-- Need ON
	]],
	[[
		segmentationInfo-r14	SegmentationInfo-r14		OPTIONAL	-- Need ON
	]]
}




Proposal 1: 
· For request location information, introduce a parameter for distinguishing between a specific case (e.g. 1<=M<4 sample(s)) and the normal case (e.g. 4 samples) which is accompanied in request location information. The parameter can be included in the following IEs: 
· Common IEs for request location information (e.g. CommonIEsRequestLocationInformation)
· Positioning method specific IEs (e.g. NR-DL-TDOA-ProvideLocationInformation, NR-DL-AoD-ProvideLocationInformation, NR-Multi-RTT-ProvideLocationInformation, etc.)

Latency improvements with respect to PRS measurement reporting
Figure 1 shows the procedure of the grant based DL-positioning measurement in terms of physical layer. 
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Figure 1: Physical layer aspect of grant based positioning measurement procedure

In general, the physical layer latency is composed of the latency required to obtain PRS measurement and the latency for PRS measurement reporting. It should be discussed how to reduce not only the physical layer latency of measurement request and that of measurement reporting. 
For reducing the physical layer latency of measurement reporting, it can be introduced to use preconfigured PUSCH resource (e.g., CG-based PUSCH). If CG-based PUSCH is applied for measurement report, it can be expected to reduce latency reduction by omitting some delays related to SR and UL grant. 
Proposal 2: 
· For latency reduction of positioning measurement reporting, preconfigured resource based measurement reporting (e.g., CG-based PUSCH) should be introduced. 

Since gNB cannot see the LPP message, it is hard to know the UE’s exact measurement time. For this reason, the signaling of activation is necessary even though a CG-based PUSCH is provided. To resolve the ambiguity, ‘the lower layer signaling for triggering/activation of measurement gap(s) (MG(s)) (which is discussed as a method for MG enhancement in the previous meeting [2]) can be reused for activation of CG-based PUSCH resources for positioning measurement reporting as shown Figure 2.
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[bookmark: _Ref71575124]Figure 2: The example of CG-based positioning measurement report (with MG)
 
Proposal 3: 
· If CG-based PUSCH is applied for positioning measurement report, ‘the lower layer signaling for triggering/activation of measurement gap(s) (MG(s)) (which is discussed as a method for MG enhancement in the previous meeting [2]) can be reused for activation of CG-based PUSCH resources for positioning measurement reporting.

Similarly, the case where UE measures PRS without MG can be considered. If lower layer signaling for triggering/activation of MG(s) indicates which CG-based PUSCH is used for measurement report as shown in Figure 3, gNB can decoe the measurement report properly. So, the information on indicating which CG-based PUSCH is used is necessary to be included in lower layer signaling when CG-based PUSCH is supported for the without MG case.
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Figure 3: The example of CG-based positioning measurement report (without MG)

Proposal 4: 
· The information for indicating which CG-based PUSCH is used for is necessary to be included in lower layer signaling for triggering/activation of MG(s) when CG-based PUSCH is supported for the MG without case.

Conclusion
In this contribution, we have discussed physical layer latency reduction for DL-positioning in Rel-17, and our proposals are summarized below. 

Reduced the number of samples for positioning measurement
Proposal 1: 
· For request location information, introduce a parameter for distinguishing between a specific case (e.g. 1<=M<4 sample(s)) and the normal case (e.g. 4 samples) which is accompanied in request location information. The parameter can be included in the following IEs: 
· Common IEs for request location information (e.g. CommonIEsRequestLocationInformation)
· Positioning method specific IEs (e.g. NR-DL-TDOA-ProvideLocationInformation, NR-DL-AoD-ProvideLocationInformation, NR-Multi-RTT-ProvideLocationInformation, etc.)

Latency improvements with respect to PRS measurement reporting
Proposal 2: 
· For latency reduction of positioning measurement reporting, preconfigured resource based measurement reporting (e.g., CG-based PUSCH) should be introduced. 
Proposal 3: 
· If CG-based PUSCH is applied for positioning measurement report, ‘the lower layer signaling for triggering/activation of measurement gap(s) (MG(s)) (which is discussed as a method for MG enhancement in the previous meeting [2]) can be reused for activation of CG-based PUSCH resources for positioning measurement reporting.
Proposal 4: 
· The information for indicating which CG-based PUSCH is used for is necessary to be included in lower layer signaling for triggering/activation of MG(s) when CG-based PUSCH is supported for the MG without case.

Reference
[1] 3GPP TR 38.857，“ Study on NR Positioning Enhancements”, V17.0.0 (2021-03).
[2] [bookmark: _GoBack]3GPP RAN1, Chairman’s Notes RAN1#105-e meeting. 
image3.png
uoneAndy





image1.png
Measurement gap configuration

UL grant (PDCCH)

eNB

UE

Measurement gap and
PRS transmission/reception

[N/

Measurement gap request

Scheduling request (PUCCH)

Reporting measurement result (PUSCH)




image2.png
Measurement gap

1sanbai ded
JUBWRINSEIN





