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Introduction
RAN4 WI on Rel. 17 positioning is closed. However, there are few RRM issues that are yet to be settled. In this contribution we present and discuss our view on the remaining RRM issues related to both core and performance parts of Rel. 17 positioning RRM. 
Discussion
Remaining issues related to core requirements
# Applicable PRS measurement requirements when both MG and PPW are configured/activated
RAN4#105 could not reach to a conclusion regarding PRS measurement period requirement when both PPW and MG are configured to UE for positioning measurements. The discussion concluded by identifying the following two options FFS:
· Agreement
· Option 1: If the network configures/activates measurement gaps applicable for positioning measurements and activates PPWs simultaneously 
· Measurement requirements within measurement gaps apply, regardless of whether the measurement gaps overlap with PPWs.
· Measurement period requirement for measurements with gaps applies.
· Option 3: RAN4 to define requirements for the scenario where one group of PFLs are measured outside MG while another group of PFLs are measured with MG: the total measurement delay is defined as the sum of measurement delays of each group.
Both PPW and MG are time windows during which UE, if configured, can perform PRS measurements. The main difference between PPW and MG is that PPW is configured to perform positioning measurements within active bandwidth part of the UE whereas MG is configured to allow UE to perform positioning measurements outside of the active bandwidth part of the UE. Configuring PPW to a UE is a gNB implementation. In this regard, if a UE supports PRS measurement outside measurement gap then gNB can configure PPW to this UE. When a PPW is configured, UE performs positioning measurement on PFL(s) sharing common numerology with the active BWP of the UE and overlap with PPW provided that the time difference between start of the slot containing PRS from the neighbour cell/TRP and start of the closest slot from the serving cell is within a threshold value supported by the UE. If a UE does not support gapless PRS measurement, then MG is configured to this UE. When MG is configured, UE can perform positioning measurement on PFL(s) that overlap with the configured MG. 
When a UE is configured with both PPW and measurement gap for positioning measurement, the UE can identify PFLs that can be measured within measurement gap and PFLs that can be measured without measurement gap. In this sense, when a UE is configured with both PPW and MG for positioning measurements, the UE shall meet requirement for gap-based measurement for PFLs that can be measured within MG and for PFLs that can be measured within PPW UE shall meet the gapless measurement period requirement for these PFLs. The total measurement period in this type of scenario is therefore the sum of gap-based measurement period and gap-less measurement period.
Proposal 1: RAN4 to define requirements for the scenario where one group of PFLs are measured outside MG while another group of PFLs are measured with MG: the total measurement delay is defined as the sum of measurement delays of each group.
# PRS collision with PDSCH in RRC_INACTIVE state

RAN4#104e agreed the following two options FFS.

Way forward:
Option 1:
· For PRS collision with PDSCH in RRC inactive state, in order not to miss paging, UE shall wait for receiving the PDSCH symbols other than retuning to PRS resources even the DCI is too close to the PRS symbols, 
· and the PRS measurement period can be extended when there is collision with PDSCH
Option 2: 
· When the UE is performing positioning measurements in inactive state, if the UE determines that other higher priority DL signals/channels collide with PRS (as defined previously by RAN4) later than [N symbol/T ms] before the collision starts, the UE is not required to receive the other higher priority DL signals/channels and may receive the PRS resources (RAN1 conclusion).

In our view option 1 is favourable in comparison to option 2 in the way forward list above. The paging is important when UE is in RRC_INACTIVE state, and UE shall prioritize it over PRS reception. For that matter the measurement period for PRS measurement can be extended.

Proposal 2: For PRS collision with PDSCH in RRC inactive state, in order not to miss paging, UE shall wait for receiving the PDSCH symbols other than retuning to PRS resources even the DCI is too close to the PRS symbols, and the PRS measurement period can be extended when there is collision with PDSCH.

Remaining issues related to performance requirements
Following issues related to performance requirements are yet to be addressed:

· Higher SINR side condition for UE Rx-Tx time difference measurement for reduced number of samples.
· Higher SINR side condition for PRS-RSRP measurement for reduced number of samples.
· PRS-RSRPP absolute accuracy requirement for FR1.
· PRS-RSRPP absolute accuracy requirement for FR2.
· PRS-RSRPP absolute accuracy requirement for FR1/FR2 for reduced number of samples.

These issues were discussed in RAN4#105 where the following agreements were reached:

# The higher SINR side condition for UE Rx-Tx time difference measurement
· Agreement:
· PRS Es/Iot ≥ [0] dB
# The higher SINR side condition for PRS-RSRP measurement
· Agreement:
· PRS Es/Iot ≥ [0] dB
Higher SINR side condition for UE Rx-Tx measurement for reduced number of samples
To identify the higher SINR side condition for UE Rx-Tx time difference measurement a simulation campaign based on the simulation assumption agreed in RAN4#104e was run. The simulation results are presented in the Annex part of this contribution for reference. Based on the simulation results, the following observation is made:

Observation 1: Under AWGN propagation condition, 4 sample UE Rx-Tx time different measurement accuracy at Es/Iot≥ -3dB can be achieved by 1 sample UE Rx-Tx time difference measurement at Es/Iot≥ 0dB in both FR1 and FR2. 

Proposal 3: Define higher SINR side condition for UE Rx-Tx time difference measurement under AWGN propagation condition as the following:
· PRS Es/Iot ≥ 0dB for FR1 in Table 10.1.25.2-1a of TS 38.133.
· PRS Es/Iot ≥ 0dB for FR2 in Table 10.1.25.2-3a of TS 38.133.

Higher SINR side condition for PRS-RSRP measurement for reduced number of samples
To identify the higher SINR side condition for PRS-RSRP measurement a simulation campaign based on the simulation assumption agreed in RAN4#104-e was run. The simulation results are presented in the Annex part of this contribution for reference. Based on the simulation results, the following observations are made:

Observation 2: Under AWGN propagation condition, 4 sample PRS-RSRP measurement accuracy at Es/Iot≥ -3dB can be achieved by 1 sample PRS-RSRP measurement at Es/Iot≥ 0dB in both FR1 and FR2.

Proposal 4: Define higher SINR side condition for PRS-RSRP measurement under AWGN propagation condition as the following:
· PRS Es/Iot ≥ 0dB for FR1 in Table 10.1.24.2.1-3 of TS 38.133.
· PRS Es/Iot ≥ 0dB for FR2 in Table 10.1.24.2.1-4 of TS 38.133.
· PRS Es/Iot ≥ 0dB for FR1 in Table 10.1.24.2.2-3 of TS 38.133.
· PRS Es/Iot ≥ 0dB for FR2 in Table 10.1.24.2.2-4 of TS 38.133.

PRS-RSRPP absolute accuracy requirement
In Table 1 simulation results for PRS-RSRPP accuracy in FR1 are reported and in Table 2 simulation results for PRS-RSRPP accuracy in FR2 are reported. The reported accuracy are applicable to the first path PRS-RSRP and are generated based on the simulation assumptions agreed in RAN4#103. In RAN4#105 meeting RAN4 agreed on PRS bandwidth values for which the absolute accuracy requirement for PRS-RSRPP will be defined. We propose to use values reported in Table 1 and Table 2 to specify absolute accuracy requirement for PRS-RSRPP measurement in FR1 and FR2. 

Table 1. Simulation results for PRS-RSRPP absolute accuracy requirement for FR1.
	RBs
	SCS (kHz)
	5% [-3dB]
	95% [-3dB]
	5% [-13dB]
	95% [-13dB]

	24
	15
	-0,03
	0,26
	-0,08
	0,45

	52
	15
	-0,15
	0,19
	-0,31
	0,43

	104
	15
	-0,12
	0,13
	-0,22
	0,30

	24
	30
	-0,10
	0,15
	-0,13
	0,40

	48
	30
	-0,15
	0,14
	-0,34
	0,46

	132
	30
	-0,11
	0,10
	-0,22
	0,25

	24
	60
	-0,72
	0,10
	-0,71
	0,32

	64
	60
	-0,78
	0,10
	-0,80
	0,33

	132
	60
	-0,77
	0,06
	-0,78
	0,24


 
Table 2. Simulation results for PRS-RSRPP absolute accuracy requirement for FR2.
	RBs
	SCS (kHz)
	5% [-3dB]
	95% [-3dB]
	5% [-13dB]
	95% [-13dB]

	24
	60
	-0,72
	0,10
	-0,71
	0,32

	64
	60
	-0,78
	0,10
	-0,80
	0,33

	132
	60
	-0,77
	0,06
	-0,78
	0,24

	32
	120
	-2,41
	0,02
	-2,19
	0,19

	64
	120
	-2,45
	0,05
	-2,38
	0,14

	128
	120
	-2,40
	0,02
	-2,44
	0,08



In addition to the accuracy derived based on simulations, RF calibration margin needs to be accounted for when specifying the absolute accuracy requirement for PRS-RSRPP measurement. In our view RF calibration margin value used for Rel. 16 PRS-RSRP absolute accuracy requirement can be reused for PRS-RSRPP absolute accuracy requirement.

Proposal 5: Reuse PRS-RSRP RF calibration margin of 2.5dB to define absolute accuracy requirement for PRS-RSRPP in FR1.

Proposal 6: Use simulation result below to define absolute accuracy requirement for PRS-RSRPP measurement in FR1. The final absolute accuracy requirement shall be sum of simulation accuracy plus RF calibration margin.

	RBs
	SCS (kHz)
	5% [-3dB]
	95% [-3dB]
	5% [-13dB]
	95% [-13dB]

	24
	15
	-0,03
	0,26
	-0,08
	0,45

	52
	15
	-0,15
	0,19
	-0,31
	0,43

	104
	15
	-0,12
	0,13
	-0,22
	0,30

	24
	30
	-0,10
	0,15
	-0,13
	0,40

	48
	30
	-0,15
	0,14
	-0,34
	0,46

	132
	30
	-0,11
	0,10
	-0,22
	0,25

	24
	60
	-0,72
	0,10
	-0,71
	0,32

	64
	60
	-0,78
	0,10
	-0,80
	0,33

	132
	60
	-0,77
	0,06
	-0,78
	0,24



Proposal 7: Reuse PRS-RSRP RF calibration margin of 4dB to define absolute accuracy requirement for PRS-RSRPP in FR2.

Proposal 8: Use simulation result below to define absolute accuracy requirement for PRS-RSRPP measurement in FR2. The final absolute accuracy requirement shall be sum of simulation accuracy plus RF calibration margin.

	RBs
	SCS (kHz)
	5% [-3dB]
	95% [-3dB]
	5% [-13dB]
	95% [-13dB]

	24
	60
	-0,72
	0,10
	-0,71
	0,32

	64
	60
	-0,78
	0,10
	-0,80
	0,33

	132
	60
	-0,77
	0,06
	-0,78
	0,24

	32
	120
	-2,41
	0,02
	-2,19
	0,19

	64
	120
	-2,45
	0,05
	-2,38
	0,14

	128
	120
	-2,40
	0,02
	-2,44
	0,08



PRS-RSRPP absolute accuracy requirements for FR1 and FR2 for reduced number of samples.
PRS-RSRPP absolute accuracy requirements for FR1 and FR2 for reduced number of samples are yet to be specified. In one of the previous chapters, we presented our view on the higher side conditions for PRS-RSRP and UE Rx-Tx measurement with reduced number of samples. In our view same value, i.e., Es/Iot ≥ 0dB, can be used as higher side-conditions for PRS-RSRPP accuracy requirement for reduced number of samples. In addition, in RAN4#104e, it was agreed to use same PRS Es/Iot as used for PRS-RSRP absolute accuracy requirement to specify absolute accuracy requirement for PRS-RSRPP measurement with reduced number of samples.
PRS-RSRPP accuracy with 1 sample
Agreements:
· Define PRS-RSRPP absolute accuracy requirements with 1 sample for same number of repetitions and side conditions (PRS Es/Iot) as used for PRS-RSRP absolute accuracy requirements with 1 sample.

In this regard we propose to remove bracket from Es/Iot ≥ -6dB in the side condition for PRS-RSRPP absolute accuracy requirements for FR1 and FR2 for reduced number of samples. 

Proposal 9: Use PRS-RSRP higher side condition, i.e., Es/Iot ≥ 0dB, for PRS-RSRPP absolute accuracy requirements for FR1 and FR2 for reduced number of samples.

Proposal 10: Remove bracket from Es/Iot ≥ -6dB in the side condition for PRS-RSRPP absolute accuracy requirements for FR1 and FR2 for reduced number of samples.
Summary
In this contribution we presented our view on the remaining RRM issues that are related to Rel. 17 NR positioning. Presented discussion and evaluations can be summarized in terms of the following observations and proposals:
Observation 1: Under AWGN propagation condition, 4 sample UE Rx-Tx time different measurement accuracy at Es/Iot≥ -3dB can be achieved by 1 sample UE Rx-Tx time difference measurement at Es/Iot≥ 0dB in both FR1 and FR2.
 
Observation 2: Under AWGN propagation condition, 4 sample PRS-RSRP measurement accuracy at Es/Iot≥ -3dB can be achieved by 1 sample PRS-RSRP measurement at Es/Iot≥ 0dB in both FR1 and FR2.

Proposal 1: RAN4 to define requirements for the scenario where one group of PFLs are measured outside MG while another group of PFLs are measured with MG: the total measurement delay is defined as the sum of measurement delays of each group.
Proposal 2: For PRS collision with PDSCH in RRC inactive state, in order not to miss paging, UE shall wait for receiving the PDSCH symbols other than retuning to PRS resources even the DCI is too close to the PRS symbols, and the PRS measurement period can be extended when there is collision with PDSCH.

Proposal 3: Define higher SINR side condition for UE Rx-Tx time difference measurement under AWGN propagation condition as the following:
· PRS Es/Iot ≥ 0dB for FR1 in Table 10.1.25.2-1a of TS 38.133.
· PRS Es/Iot ≥ 0dB for FR2 in Table 10.1.25.2-3a of TS 38.133.

Proposal 4: Define higher SINR side condition for PRS-RSRP measurement under AWGN propagation condition as the following:
· PRS Es/Iot ≥ 0dB for FR1 in Table 10.1.24.2.1-3 of TS 38.133.
· PRS Es/Iot ≥ 0dB for FR2 in Table 10.1.24.2.1-4 of TS 38.133.
· PRS Es/Iot ≥ 0dB for FR1 in Table 10.1.24.2.2-3 of TS 38.133.
· PRS Es/Iot ≥ 0dB for FR2 in Table 10.1.24.2.2-4 of TS 38.133.

Proposal 5: Reuse PRS-RSRP RF calibration margin of 2.5dB to define absolute accuracy requirement for PRS-RSRPP in FR1.

Proposal 6: Use simulation result below to define absolute accuracy requirement for PRS-RSRPP measurement in FR1. The final absolute accuracy requirement shall be sum of simulation accuracy plus RF calibration margin.

	RBs
	SCS (kHz)
	5% [-3dB]
	95% [-3dB]
	5% [-13dB]
	95% [-13dB]

	24
	15
	-0,03
	0,26
	-0,08
	0,45

	52
	15
	-0,15
	0,19
	-0,31
	0,43

	104
	15
	-0,12
	0,13
	-0,22
	0,30

	24
	30
	-0,10
	0,15
	-0,13
	0,40

	48
	30
	-0,15
	0,14
	-0,34
	0,46

	132
	30
	-0,11
	0,10
	-0,22
	0,25

	24
	60
	-0,72
	0,10
	-0,71
	0,32

	64
	60
	-0,78
	0,10
	-0,80
	0,33

	132
	60
	-0,77
	0,06
	-0,78
	0,24



Proposal 7: Reuse PRS-RSRP RF calibration margin of 4dB to define absolute accuracy requirement for PRS-RSRPP in FR2.

Proposal 8: Use simulation result below to define absolute accuracy requirement for PRS-RSRPP measurement in FR2. The final absolute accuracy requirement shall be sum of simulation accuracy plus RF calibration margin.

	RBs
	SCS (kHz)
	5% [-3dB]
	95% [-3dB]
	5% [-13dB]
	95% [-13dB]

	24
	60
	-0,72
	0,10
	-0,71
	0,32

	64
	60
	-0,78
	0,10
	-0,80
	0,33

	132
	60
	-0,77
	0,06
	-0,78
	0,24

	32
	120
	-2,41
	0,02
	-2,19
	0,19

	64
	120
	-2,45
	0,05
	-2,38
	0,14

	128
	120
	-2,40
	0,02
	-2,44
	0,08



Proposal 9: Use PRS-RSRP higher side condition, i.e., Es/Iot ≥ 0dB, for PRS-RSRPP absolute accuracy requirements for FR1 and FR2 for reduced number of samples.

Proposal 10: Remove bracket from Es/Iot ≥ -6dB in the side condition for PRS-RSRPP absolute accuracy requirements for FR1 and FR2 for reduced number of samples.
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Appendix
# FR1 simulation results for UE Rx-Tx time difference measurement 
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# FR2 simulation results for UE Rx-Tx time difference measurement 
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# FR1 simulation results for PRS-RSRP measurement
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# FR2 simulation results for PRS-RSRP measurement
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