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Introduction
In this contribution, we discuss the additional evaluation assumptions for our contribution [3].

Physical layer latency
In RAN1#102-e [1], the following agreements were made with respect to the physical layer latency analysis.
	Agreement:
Physical Layer Latency Start and End times are defined as follows:
	Method
	Start
	End

	UE assisted DL-only & DL-ECID & Multi-RTT
	Transmission of the PDSCH from the gNB carrying the LPP Request Location Information message
	Successful decoding of the PUSCH carrying the LPP Provide Location Information message 

	UL-only method & UL ECID & Multi-RTT
	Reception by the gNB of the NRPPa measurement request message
	The transmission by the gNB of the NRPPa measurement response message

	UE-based
	Transmission of the PDSCH from the gNB carrying the LPP Request Location Information if applicable, otherwise,
· Alt. 1: transmission of the PUSCH carrying the MG Request from the UE.
· Alt. 2: Transmission of the PDSCH from the gNB carrying the LPP message containing the assistance data
· Alt. 3: Start of the Reception of DL PRS
Note: Suggest to downselect this at the next meeting.
Note: The high layers latency components may be subject to adjustment for different alternatives.
	Successful decoding of the PUSCH at gNB carrying the LPP Provide Location Information message if applicable, otherwise Calculation of Location Estimate at the UE
 






We would like to discuss the remaining issues for the agreement
· Aspects regarding UE-based positioning
· Gap request pertaining to DL PRS measurements
Aspects regarding UE-based positioning
It is understood during the email discussion [102-e-NR-Pos-Enh-Eval-Addl-Scenarios] [2] that UE-based positioning may have different signaling flows compared to UE-assisted ones, as UE itself may be the location consumer without notifying the networks, which is regarded as MO-LR LCS request. For MO-LR, when the measurement is not reported to LMF, there is no requirement applicable to the UE, and there could be the case that the measurement gap request is not even triggered by the UE in the first place. Therefore, we think that Alt. 1 may not be valid.
For Alt. 3, the additional queuing delay for the PRS transmission occasion is not taken into account for the physical layer latency analysis, which is not aligned with UE assisted methods, and it should be avoided.
Therefore, we suggest to adopt Alt. 2 for MO-LR with UE based positioning methods, since assistance data is anyway needed.
In summary, we have the following Observation.
Observation 1: The following definition of physical layer latency for UE-based positioning methods is more suited.
	UE-based
	Transmission of the PDSCH from the gNB carrying the LPP Request Location Information if applicable, otherwise, transmission of the PDSCH from the gNB carrying the message containing the assistance data
	Successful decoding of the PUSCH at gNB carrying the LPP Provide Location Information message if applicable, otherwise Calculation of Location Estimate at the UE
 



Gap request pertaining to DL PRS measurements
Since Rel-16 only defines PRS measurement requirement based on an available measurement gap, gap procedure should always be needed for the latency analysis. 
On one hand, having a measurement gap will inevitably reduce the data rate for communication link, which suggests that a gap for PRS measurement should be triggered upon the request of measurement, rather than the reception of the assistance data, except for the UE-based MO-LR case.
Observation 2: Gap request (if needed) should be included in the physical layer latency analysis.
On the other hand, whether UE will request a measurement gap depends on the whether the current measurement gap (if configured) is sufficient for both RRM and PRS measurements. This will also have impact on PRS measurement if the gap is shared with RRM.
· If there is no existing gap, and thus UE will request gap for positioning, the gap may only be used for PRS measurement. (Gap request with dedicated PRS measurement CSSF = 1)
· If there is existing gap, but the gap is not sufficient, and thus UE will request gap for positioning, the gap will be shared between RRM and PRS measurement. (Gap request with potentially non-dedicated PRS measurement CSSF >= 1)
· If there is existing gap, and the gap is sufficient, and thus UE will not request gap for positioning, the gap will be shared between RRM and PRS measurement. (No gap request with potentially non-dedicated PRS measurement CSSF >=1)
In summary, we think that the gap request should be after LocationInformationRequest except for MO-LR with UE-based methods, and whether gap request is needed depends on the availability of the existing gap and will also have impact on positioning measurement latency.
Observation 3: Whether UE needs gap and potential gap sharing with RRM should be considered jointly.
We assume that if UE is configured with the gap for RRM, it is gap pattern #0, i.e. MGL = 6ms, and MGRP = 40ms. The following assumptions are made for PRS measurement with respect to gaps by considering the following aspects:
If PRS periodicity is less than or equal to 20ms, the network deployment is targeting low latency positioning service, and the gap pattern #0 should not be sufficient. However, since UE needs to perform additional RRM measurement, the CSSF shall not be set to 1.
If PRS periodicity is 160ms, and if the existing gap covers the PRS measurement, no gap is required, and since PRS periodicity is sufficiently larger than the periodicity of gap pattern #0, CSSF for PRS can be assumed as 1, and thus the impact to RRM is relatively small.
Table 1 PRS measurement with gaps
	Case
	PRS periodicity
	Whether a gap is needed
	CSSF for PRS

	No existing RRM gap
	Any
	Yes
	1

	With existing gap
	<=20ms
	Yes
	2

	
	>=160ms
	No
	1



Observation 4: The following assumptions are suited for evaluating the latency with respect to measurement gaps.
	Case
	PRS periodicity
	Whether a gap is needed
	CSSF for PRS

	No existing RRM gap
	Any
	Yes
	1

	With existing gap
	<=20ms
	Yes
	2

	
	>=160ms
	No
	1



UE efficiency
The key performance indicator of UE efficiency is the UE power consumption. In this section, we discuss the UE power model adaption for positioning evaluation.
Assumptions for PRS RRM
The justification of selecting SSB/CSI-RS RRM power is that we assume SSB search in the assumption takes massive sequence detection operation that fills in the power gap between wideband PRS and narrowband SSB.
Table 2 Power assumption for PRS RRM
	N: Number of TRPs for intra-frequency measurement & search
	Synchronous case

	
	FR1
	FR2

	N=8
	200
	320


Assumptions for CONNECTED state positioning
For CONNECTED state, to have a fair comparison with IDLE/INACTIVE state, we suggest to assume that there is no 5GC traffic, and the C-DRX configuration is 
C-DRX cycle 160msec
· 8 msec on-duration timer
· 100 msec inactivity timer
Assumptions for IDLE/INACTIVE state positioning
For IDLE/INACTIVE state, we assume that the packets arrived/transmitted at the UE is almost related to positioning. In order to receive packets from the network or transmit packets to the network, UE may need to carry out one or multiple of the following procedures.
Synchronization to SSB, and hold-time in micro-sleep to maintain time/frequency synchronicity for further Rx/Tx
Reception of paging DCI in 2 two consecutive slots (Assuming FR1 SSB/RMSI multiplexing pattern 1 with paging search space being SS#0)
Data/RS Rx/Tx in IDLE/INACTIVE state
DCI Rx following data Tx in INACTIVE state
RAN1#102-e [1] also made the agreement assuming 20MHz reception bandwidth with scaled power consumption for IDLE/INACTIVE state processing concerning e.g. synchronization, paging, and RRM, which can be used in addition to the existing power model.
	Power State
	Relative Power
(FR1 reference from TR 38.840)
	Relative Power 
(Idle/inactive-mode operation with reception bandwidth 20 MHz)

	Deep Sleep (PDS)
	1
	1

	Light Sleep (PLS)
	20
	20

	Micro sleep (PMS)
	45
	45

	PDCCH-only (PPDCCH)
	100
	50Note

	PDCCH + PDSCH (PPDCCH+PDSCH)
	300
	120

	PDSCH-only (PPDSCH)
	280
	112

	SSB/CSI-RS proc. (PSSB)
	100 (synchronization or serving cell measurement)
	50

	Intra-frequency RRM measurement (Pintra)
	·        150 (synchronous case, N=8, measurement only; Pintra, meas-only)
·        200 (combined search and measurement; Pintra, search+meas)
	·        [60] (synchronous case, N=8, measurement only; Pintra, meas-only)
·        [80] (combined search and measurement; Pintra, search+meas)

	Inter-frequency RRM measurement (Pinter)
	·        150 (measurement only per freq. layer; Pinter, meas-only)
·        150 (neighbor cell search power per freq. layer; Pinter, search-only)
·        Micro sleep power assumed for switch in/out a freq. layer
	·        [60] (measurement only per freq. layer; Pinter, meas-only)
·        [150] (neighbor cell search power per freq. layer; Pinter, search-only)
·        Micro sleep power assumed for switch in/out a freq. layer

	Note: Power scaling to 20MHz reception bandwidth follows the rule in Section 8.1.3 of TR 38.840, i.e., max{reference power * 0.4, 50}.



Since power saving work/study item does not take the procedure for state transition into account, we here simplify the power evaluation assuming no contribution of power consumption with regard to RACH procedure.
Observation 5: The following parameters are suited for PRS RRM power evaluation
	N: Number of TRPs for intra-frequency measurement & search
	Synchronous case

	
	FR1
	FR2

	N=8
	200
	320


Observation 6: Power consumption in RRC_CONNECTED state should consider C-DRX configuration.
Observation 7: Power consumption in RRC_IDLE/INACTIVE state should consider the following power components
Synchronization to SSB, and hold-time in micro-sleep to maintain time/frequency synchronicity for further Rx/Tx
Reception of paging DCI in 2 two consecutive slots (Assuming FR1 SSB/RMSI multiplexing pattern 1 with paging search space being SS#0)
Data/RS Rx/Tx in RRC_IDLE/INACTIVE state
DCI Rx following data Tx in INACTIVE state

Conclusion
In this contribution, we discussed addition evaluation methodologies for NR positioning evaluation, and presented the following observations.
Observation 1: The following definition of physical layer latency for UE-based positioning methods is more suited.
	UE-based
	Transmission of the PDSCH from the gNB carrying the LPP Request Location Information if applicable, otherwise, transmission of the PDSCH from the gNB carrying the message containing the assistance data
	Successful decoding of the PUSCH at gNB carrying the LPP Provide Location Information message if applicable, otherwise Calculation of Location Estimate at the UE
 


Observation 2: Gap request (if needed) should be included in the physical layer latency analysis.
Observation 3: Whether UE needs gap and potential gap sharing with RRM should be considered jointly.
Observation 4: The following assumptions are suited for evaluating the latency with respect to measurement gaps.
	Case
	PRS periodicity
	Whether a gap is needed
	CSSF for PRS

	No existing RRM gap
	Any
	Yes
	1

	With existing gap
	<=20ms
	Yes
	2

	
	>=160ms
	No
	1


Observation 5: The following parameters are suited for PRS RRM power evaluation
	N: Number of TRPs for intra-frequency measurement & search
	Synchronous case

	
	FR1
	FR2

	N=8
	200
	320


Observation 6: Power consumption in RRC_CONNECTED state should consider C-DRX configuration.
Observation 7: Power consumption in RRC_IDLE/INACTIVE state should consider the following power components
Synchronization to SSB, and hold-time in micro-sleep to maintain time/frequency synchronicity for further Rx/Tx
Reception of paging DCI in 2 two consecutive slots (Assuming FR1 SSB/RMSI multiplexing pattern 1 with paging search space being SS#0)
Data/RS Rx/Tx in RRC_IDLE/INACTIVE state
DCI Rx following data Tx in INACTIVE state
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