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Introduction
In March, RAN#91 approved the positioning enhancement WI update [1] with 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]



In our view, among the three sub-objectives for the latency reduction, positioning procedures (measurement reporting and assistance data delivery) is RAN2 led, and the RAN1 work on this aspect is not clearly defined.
In this contribution, we will present our view on the other two sub-objectives.

Measurement time reduction
In Rel-16, the measurement is jointly defined by the RAN1-led UE feature of the UE PRS processing capability (N, T) and the actual PRS duration calculation and the RAN4-led PRS RRM requirement. The requirement from RAN4 considers the following aspects:
· PRS resource processing capability in a slot, which results in the round-robin scheduling of PRS processing between PRS periodicities
· CSSF with other RRM measurements in the measurement gap
· Measurement aggregation of multiple positioning frequency layers
· Multiple samples per frequency layer
In addition, the overall latency of PRS-based measurement also relies on the higher layer handling of the reporting message, as documented in the TR [2].
	-	The following list provides the major physical layer latency components for Rel.16 DL TDOA/DL-AOD UE-assisted NR Positioning
-	DL PRS alignment, transmission, measurement (including processing time) and report delay
-	Measurement gap request, configuration and alignment time
-	UE/gNB higher layer (LPP/RRC) processing times



Given that there is no enhancement on the architecture, and that RAN2 assumes that the UL LPP message delivery can take up to 39.5 msec, we believe further reducing the measurement latency to a value lower than LPP message processing delay is not efficient.
	Step 8 LPP Provide Location Information
	20-39.5
	Processing delays: 16-19 ms
-	UE: 
-	TUEProc-RRCULInfo
-	TUEProc-LPPLocationRe
-	gNB: TgNBProc-NAS/LPP
-	AMF: TAMFProc
-	LMF: TLMFProc
Signalling delay:4-20.5 ms
-	UE-gNB: TUE-gNB
-	gNB-AMF: TgNB-AMF
-	AMF-LMF: TAMF-LMF



Observation 1: Given that the LPP reporting latency can be 20-39.5ms, further reducing PRS measurement latency to lower than 20ms is not efficient.

As neither AP-PRS nor physical layer reporting of PRS measurement is included in the WI, we prefer to continue to use the latency requirement framework and enhance the equation. The enhancement may include
1. Another set of (N, T) values to allow for a smaller PRS duration N and shorter processing time T, where N can be the slot duration to focus on single slot PRS processing
1. Reduce the PRS measurement sample time to [1] for high SNR.
Proposal 1:  The latency enhancement on measurement time reduction should focus on
1. Another set of (N, T) with N being the slot duration
1. Reduce the PRS measurement sample time as defined by RAN4 to [1] for high SNR.

Measurement gap enhancement
As identified in the SI, the request of measurement gap configuration increases the latency as it involves a pair of an UL RRC message and a DL RRC message.
The enhancement with respect to the measurement gap may include
1. PRS measurement without a measurement gap
1. Measurement gap enhancement
Since RAN4 is already having the measurement gap enhancement WI in place, we suggest to leave measurement gap enhancements for PRS measurement up to the current RAN4-led WI. This includes the following features discussed in the SI.
1. Multiple MG configurations
1. Dynamic MG activation
1. BWP-specific MG configuration
Proposal 2:  The measurement gap enhancement for the purpose of PRS measurement can be included in the current RAN4-led measurement gap enhancement WI.
For PRS measurement without gaps, there was discussion in RAN1 in Rel-16, but the eventually PRS measurement without gaps was not supported due to the unwillingness of adopting another UE processing capability.
	Agreement: (RAN1#96bis)
For intra-frequency measurements:
· The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap.
· Select from one of the following options for the measurement bandwidth
· Option 1: The UE measurement is within the DL BWP configuration
· Option 2: The UE can measure outside the DL BWP configuration
· FFS: Scenarios when measurements gaps would need to be configured. 
· When not configured with a measurement gap, the UE is only required to measure DL PRS within the active DL BWP and with the same numerology as the active DL BWP.

Agreement: (RAN1#97)
For intra-frequency measurements, when measurement gaps are configured, the UE is expected to measure the DL PRS resource outside the configured (active and inactive) BWPs (Option 2 in the related Agreement from RAN1 #96-Bis).
· Note: The UE has flexibility to measure only on a part of the DL PRS configured bandwidth



In addition, we also made the agreement in Rel-16 regarding PRS processing with PDSCH for FR2 with the behavior of FR1 left up to RAN4 to decide.
	Agreement: (RAN1#99)
In case DL PRS Resources are processed in the active BWP and there is no measurement gap configured to the UE, at least in FR2, the UE is not expected to process DL PRS in the same OFDM symbol where other DL signals and channels are transmitted to the UE. Behaviour in FR1 is up to RAN4 to decide.
· Include this agreement in an LS to RAN4.



RAN4 also have discussed this issue, but the LS was never sent given that PRS measurement without gaps was not introduced in Rel-16. In order to complete the normative work for supporting PRS processing without measurement gaps, the existing agreement should be the starting point.
Proposal 3:  The enhancement of PRS measurement without gap includes the following aspects
· Define a new PRS processing capability (N, T) without a measurement gap
· Define the priority rule between PRS and data/RS for communication for the case without a measurement gap.
Proposal 4:  The following existing agreement made in Rel-16 should be the starting point for specifying PRS measurement without gaps.
	Agreement: (RAN1#96bis)
For intra-frequency measurements:
· The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap.
· Select from one of the following options for the measurement bandwidth
· Option 1: The UE measurement is within the DL BWP configuration
· Option 2: The UE can measure outside the DL BWP configuration
· FFS: Scenarios when measurements gaps would need to be configured. 
· When not configured with a measurement gap, the UE is only required to measure DL PRS within the active DL BWP and with the same numerology as the active DL BWP.

Agreement: (RAN1#99)
In case DL PRS Resources are processed in the active BWP and there is no measurement gap configured to the UE, at least in FR2, the UE is not expected to process DL PRS in the same OFDM symbol where other DL signals and channels are transmitted to the UE. Behaviour in FR1 is up to RAN4 to decide.
Include this agreement in an LS to RAN4.



Conclusion
In this contribution, we have the following proposals regarding latency reduction enhancement in Rel-17.
Observation 1: Given that the LPP reporting latency can be 20-39.5ms, further reducing PRS measurement latency to lower than 20ms is not efficient.
[bookmark: _GoBack]
Proposal 1:  The latency enhancement on measurement time reduction should focus on
1. Another set of (N, T) with N being the slot duration
1. Reduce the PRS measurement sample time as defined by RAN4 to [1] for high SNR.
Proposal 2:  The measurement gap enhancement for the purpose of PRS measurement can be included in the current RAN4-led measurement gap enhancement WI.
Proposal 3:  The enhancement of PRS measurement without gap includes the following aspects
· Define a new PRS processing capability (N, T) without a measurement gap
· Define the priority rule between PRS and data/RS for communication for the case without a measurement gap.
Proposal 4:  The following existing agreement made in Rel-16 should be the starting point for specifying PRS measurement without gaps.
	Agreement: (RAN1#96bis)
For intra-frequency measurements:
· The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap.
· Select from one of the following options for the measurement bandwidth
· Option 1: The UE measurement is within the DL BWP configuration
· Option 2: The UE can measure outside the DL BWP configuration
· FFS: Scenarios when measurements gaps would need to be configured. 
· When not configured with a measurement gap, the UE is only required to measure DL PRS within the active DL BWP and with the same numerology as the active DL BWP.

Agreement: (RAN1#99)
In case DL PRS Resources are processed in the active BWP and there is no measurement gap configured to the UE, at least in FR2, the UE is not expected to process DL PRS in the same OFDM symbol where other DL signals and channels are transmitted to the UE. Behaviour in FR1 is up to RAN4 to decide.
Include this agreement in an LS to RAN4.



Reference
[bookmark: _Ref67752412][bookmark: _Ref60735943][bookmark: _Ref60735996]RP-210903, New WID on NR Positioning Enhancements, Intel Corporation, CATT, RAN#91e, Electronic Meeting, 16th – 26th March, 2021.
[bookmark: _Ref70324371]TR 38.857, Study on NR Positioning Enhancements.
[bookmark: _Ref67747509]RAN1, Chair’s Notes RAN1#104b-e final, RAN1#104bis-e, e-Meeting, 12th – 20th April, 2021.

