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1. Introduction
[bookmark: _Hlk53665621][bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]In the RAN#91e meeting, the work item on NR Positioning Enhancements RP-210903[1] was approved. From the latency reduction perspective, the WI 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]


In this contribution, we present our views on latency reduction according to the WI scope.
1. Early measurement reporting for positioning
The procedure of early measurement reporting in Rel-15 LTE euCA is illustrated in Figure.1. 
· LTE SIB2 indicates the cell supporting early measurement reporting. 
· NW provides measurement configuration of potential SCell via LTE SIB5 or dedicated measurement configuration in RRCConnectionRelease
· RRC release message: UE is configured with 
· Valid Area (list of up to 8 cells)
· Valid Timer (T331): (up to 5min) to control how long UE can perform IDLE mode measurements, for UE power saving purpose.
· Dedicated Frequency list and cells per frequency
· SIB5: for fallback purpose (e.g. UE moves to another cell different from the one sending RRCRelease)
· UE performs IDLE Mode measurements and provides indication of the availability of MRs to eNB in RRCConnectinSetup (i.e. Msg5)
· NW requests UE to report those measurements only after AS security activation (i.e. earliest measurement reporting is in Msg9)

[image: LTE Rel-15 euCA signaling ]
Figure.1 illustration of early measurement reporting in Rel-15 LTE euCA
Observation 1: Early measurement configuration/reporting has been introduced in LTE Rel-15 euCA.
In 3GPP Rel-16, further enhancements for the early measurements feature have been introduced as part of the CA&DC enhancements work item. There, the feature has been extended to also support NR and early measurements for a quick setup of DC. The LTE Rel-15 euCA feature described above has been used as a baseline for both LTE and NR Rel-16, where the early measurement configuration can now include both LTE and NR carriers. This ensures the UE reports measurement results for a quick setup of multi-Radio Dual Connectivity (MR-DC), such as EN-DC, where the MN is in LTE and the SN is in NR or NR-DC where both MN and SN are in NR.
The earlier the network receives the early measurement results from the UE, the earlier the UE can be configured with CA and/or DC. A restriction however, is that the measurement results cannot be sent until security has been activated so that the information is sent encrypted. This is to avoid external parties being able to determine the position of the UE by reading the transmitted measurement results.
When the UE triggers a connection resumption, i.e. restarts a suspended connection with stored configurations, security will already be activated through the RRC Resume Request message. For the RRC Resume procedure, an even earlier transmission of the early measurement results has therefore been introduced in Rel-16, which is illustrated in Figure 2. Here, the network can request the early measurement results from the UE in the RRC Resume message, and the UE includes these measurement results, if available, in the RRC Resume Complete message. This allows the network to configure the UE with CA and/or DC, based on measurement results, even earlier.
[image: Measurements in Rel-16]
Figure 2: Early measurement configuration/reporting in NR rel-16
Observation 2: Early measurement configuration/reporting has been supported in NR rel-16.
The above discussion can be found in CR R2-2006350[2] of TS38.331 by Ericsson. Early measurement is introduced for CA/DC for latency consideration which also can be considered for positioning.
Similar to early measurement in R16 for DC, we can configure NR positioning measurement in RRC release message. After that UE does positioning measurement in the INACTIVE state.When MO LR or deferred-MT LR event triggered. UE starts to send positioning measurement report by RRC resume complete message.
[image: ]
Figure 3: Early measurement configuration/reporting for NR positioning
Proposal 1: Support early measurement for NR positioning to reduce latency.
Exclude RRC release message, positioning SIBs broadcasting also can be considered for early measurement configuration. If both UE and network support positioning early measurement, LMF may broadcast early measurement configuration to UE or UE request early measurement by on-demand SI procedure. After receiving the configuration, UE can do the measurement in RRC inactive state and wait for the timing for the measurement report.
Proposal 2: Positioning early measurement configuration can be configured by broadcast.
1. Conclusion
This contribution discusses above makes the following observations and proposals:
Observation 1: Early measurement configuration/reporting has been introduced in LTE Rel-15 euCA.
Observation 2: Early measurement configuration/reporting has been supported in NR rel-16.
Proposal 1: Support early measurement for NR positioning to reduce latency.
Proposal 2: Positioning early measurement configuration can be configured by broadcast.
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