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Introduction
The revised WID for NR positioning enhancement [1] was approved in the RAN#91-e meeting.  One of the objectives is to discuss the latency reduction of positioning measurement.

	· 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 the RAN4#100-e meeting, the latency reduction of positioning measurement was discussed and some agreements were captured in [2]. There are several issues to be further discussed:

· Processing sample reduction
· UE processing capability
· Measurement gaps
· Gapless PRS measurement
· MG enhancement feature
· Measurement gap patterns
· Other issues
· 
In this contribution, we will provide our further discussion on the remaining issues regarding latency reduction of positioning measurement.
[bookmark: OLE_LINK5]Discussion
Processing sample reduction
In the last meeting, A LS was sent to RAN1 on PRS samples and the following agreements was achieved:
	Reduction of DL PRS processing samples is possible under certain conditions
· Low latency enhancement
· It is RAN4 understanding that the reduction of the number of DL PRS processing samples is possible under certain conditions
· In some cases, the reduction of the number of DL PRS processing samples is feasible under assumption of relaxation of the Rel-16 NR positioning accuracy requirements for the existing side conditions (e.g. SINR, PRS configurations, channel models, etc.)
· In some cases, the reduction of the number of DL PRS processing samples is feasible under assumption of keeping Rel-16 NR positioning accuracy requirements and for the case of using different side conditions (e.g. SINR, PRS configurations, channel models, etc.)
· For Rel-17, low latency NR Positioning requirements definition the goal is to meet the existing Rel-16 NR positioning accuracy requirements
· FFS whether to consider limited relaxations of requirements for specific scenarios
FFS: increasing feasibility to reduce number of processing samples with new higher side conditions Ês/Iot
RAN4 to revisit AGC margins in the context of latency reduction
RAN4 to study under which circumstances additional sample or no additional sample needs to be considered for AGC margin when the number of samples only is 1 or 2.
· Further study the impact of reducing number of processing samples
· Number of processing PRS samples: 1, 2, 3, 4 (reference/R16 assumption)
· PRS BW: FFS
· SNR conditions:
· Option 1: Rel-16 side condition
· Option 2: Higher SNR side conditions than in Rel-16
· Channel models:
· Option 1: Rel-16 channel models
· Option 2: LOS channel models (e.g. TDL-D, TDL-E)
Note: other parameters and options are not precluded



In the last meeting, GTW agreed that low latency NR positioning requirements for R17 need to meet the existing R16 accuracy requirements [3] as much as possible. We renew the simulation results for UE Rx-Tx time difference measurement accuracy, PRS RSTD measurement accuracy and PRS-RSRP measurement accuracy according to different sample numbers in different PRS BW, SNR conditions and channel models. The corresponding simulation parameters can be found in Appendix.
 UE Rx-Tx time difference
Simulation results for UE Rx-Tx time difference measurement accuracy are provided in Table 1 and 2 for AWGN channel and Fading channel respectively. The value of sample number is 1, 2 or 4 and Es/Iot is -6dB or -13dB. 
Table 1. Simulation results for AWGN channel
	FR
	BW (RB)
	SCS (kHz)
	PRS_Lenth
PerSlot
	Accuracy [90%] (Tc), SINR = -6dB
	Accuracy [90%] (Tc), SINR = -13dB

	
	
	
	
	Sample =1
	Sample =2
	Sample =4
	Difference between sample=1 and sample=4
	Difference between sample=2 and sample=4
	Sample =1
	Sample =2
	Sample =4
	Difference between sample=1 and sample=4
	Difference between sample=2 and sample=4

	FR1
	24

	15
	1
	208.9 
	200.9 
	195.6 
	13.3 
	5.3 
	2730.2 
	266.5 
	249.1 
	2481.1 
	17.4 

	
	
	
	4
	200.9 
	192.9 
	186.2 
	14.8 
	6.7 
	219.0 
	211.0 
	205.6 
	13.4 
	5.4 

	
	52
	15
	1
	95.5 
	85.1 
	74.8 
	20.7 
	10.3 
	101.6 
	92.2 
	84.6 
	17.0 
	7.6 

	
	
	
	4
	93.4 
	84.3 
	70.1 
	23.4 
	14.2 
	96.9 
	88.2 
	74.4 
	22.5 
	13.8 

	
	48
	30
	1
	48.9 
	39.8 
	30.5 
	18.5 
	9.3 
	49.2 
	43.3 
	38.7 
	10.5 
	4.6 

	
	
	
	4
	47.9 
	38.0 
	23.9 
	24.0 
	14.1 
	49.0 
	39.4 
	31.0 
	18.0 
	8.4 

	
	104
	15
	1
	45.4 
	32.9 
	22.5 
	22.9 
	10.4 
	47.1 
	37.2 
	28.2 
	18.9 
	9.0 

	
	
	
	4
	45.8 
	34.7 
	21.0 
	24.7 
	13.7 
	44.9 
	35.9 
	25.8 
	19.1 
	10.1 

	
	132
	30
	1
	19.4 
	13.3 
	8.8 
	10.6 
	4.5 
	19.3 
	15.5 
	10.2 
	9.2 
	5.4 

	
	
	
	4
	19.5 
	13.9 
	7.5 
	12.0 
	6.3 
	19.0 
	14.2 
	8.7 
	10.2 
	5.5 

	
	268
	15
	1
	19.5 
	14.0 
	7.5 
	12.0 
	6.6 
	19.0 
	14.3 
	9.6 
	9.4 
	4.7 

	
	
	
	4
	19.1 
	13.0 
	8.1 
	11.0 
	4.9 
	19.6 
	14.0 
	9.4 
	10.2 
	4.6 

	
	272
	30
	1
	9.5 
	6.8 
	4.0 
	5.5 
	2.8 
	9.6 
	6.6 
	4.9 
	4.6 
	1.7 

	
	
	
	4
	9.6 
	6.9 
	3.8 
	5.9 
	3.2 
	9.6 
	6.7 
	4.1 
	5.5 
	2.6 

	
	24
	60
	1
	48.5 
	38.0 
	31.4 
	17.1 
	6.6 
	722.6 
	50.8 
	42.1 
	680.5 
	8.8 

	
	
	
	4
	48.5 
	39.3 
	25.6 
	22.9 
	13.7 
	49.5 
	41.9 
	31.1 
	18.4 
	10.9 

	
	64
	60
	1
	19.7 
	14.3 
	9.8 
	10.0 
	4.5 
	20.4 
	15.7 
	12.8 
	7.6 
	2.9 

	
	
	
	4
	19.8 
	14.2 
	8.1 
	11.7 
	6.1 
	19.4 
	14.6 
	9.9 
	9.6 
	4.7 

	
	132
	60
	1
	9.7 
	6.9 
	4.3 
	5.4 
	2.6 
	9.8 
	7.5 
	5.4 
	4.4 
	2.1 

	
	
	
	4
	9.7 
	7.1 
	3.7 
	6.0 
	3.4 
	9.5 
	7.1 
	4.0 
	5.5 
	3.1 

	FR2
	24

	60
	1
	48.9 
	39.8 
	30.2 
	18.7 
	9.6 
	50.8 
	44.7 
	35.0 
	15.8 
	9.7 

	
	
	
	4
	48.5 
	37.6 
	25.8 
	22.7 
	11.8 
	49.2 
	40.7 
	30.1 
	19.2 
	10.6 

	
	64
	60
	1
	19.7 
	14.7 
	8.9 
	10.8 
	5.8 
	19.6 
	14.4 
	10.6 
	9.1 
	3.9 

	
	
	
	4
	19.5 
	14.1 
	7.6 
	12.0 
	6.6 
	20.4 
	14.8 
	9.2 
	11.2 
	5.6 

	
	132
	60
	1
	9.7 
	6.9 
	4.2 
	5.5 
	2.7 
	9.7 
	6.8 
	4.7 
	5.0 
	2.0 

	
	
	
	4
	9.5 
	6.5 
	4.0 
	5.5 
	2.5 
	9.6 
	6.8 
	4.0 
	5.6 
	2.8 

	
	24
	120
	1
	24.4 
	19.5 
	14.4 
	10.0 
	5.1 
	24.8 
	20.9 
	17.8 
	7.1 
	3.1 

	
	
	
	4
	24.3 
	18.8 
	12.4 
	11.9 
	6.5 
	24.5 
	21.2 
	15.7 
	8.8 
	5.5 

	
	32
	120
	1
	20.0 
	15.6 
	11.3 
	8.6 
	4.2 
	20.1 
	16.7 
	13.0 
	7.0 
	3.7 

	
	
	
	4
	19.6 
	14.3 
	8.0 
	11.6 
	6.3 
	20.3 
	15.1 
	12.0 
	8.3 
	3.1 

	
	64
	120
	1
	9.9 
	7.3 
	4.4 
	5.5 
	3.0 
	10.1 
	7.6 
	5.5 
	4.6 
	2.1 

	
	
	
	4
	9.8 
	6.5 
	3.8 
	6.0 
	2.7 
	9.8 
	6.8 
	4.6 
	5.2 
	2.2 

	
	128
	120
	1
	4.9 
	3.7 
	2.1 
	2.8 
	1.6 
	4.9 
	3.7 
	2.6 
	2.3 
	1.1 

	
	
	
	4
	5.0 
	3.7 
	2.1 
	2.9 
	1.6 
	4.8 
	3.3 
	2.0 
	2.8 
	1.3 

	Note1: PRS_LenthPerSlot = (DL_PRS_NumSymbols x DL_PRS_ResourceRepetitionFactor) /DL_PRS_CombSizeN



Table 2. Simulation results for Fading channel
	FR
	BW (RB)
	SCS (kHz)
	PRS_Lenth
PerSlot
	Accuracy [90%] (Tc), SINR = -6dB
	Accuracy [90%] (Tc), SINR = -13dB

	
	
	
	
	Sample =1
	Sample =2
	Sample =4
	Difference between sample=1 and sample=4
	Difference between sample=2 and sample=4
	Sample =1
	Sample =2
	Sample =4
	Difference between sample=1 and sample=4
	Difference between sample=2 and sample=4

	FR1
TDL-A
	24

	15
	1
	1276.1 
	223.8 
	211.3 
	1064.9 
	12.5 
	7964.7 
	6768.0 
	4095.7 
	3869.0 
	2672.4 

	
	
	
	4
	255.6 
	215.3 
	208.9 
	46.8 
	6.4 
	5805.9 
	254.9 
	209.7 
	5596.1 
	45.1 

	
	52
	15
	1
	113.2 
	97.1 
	88.4 
	24.8 
	8.7 
	7285.2 
	3111.7 
	104.1 
	7181.2 
	3007.6 

	
	
	
	4
	108.8 
	99.9 
	90.4 
	18.4 
	9.5 
	1781.5 
	100.0 
	89.6 
	1691.9 
	10.4 

	
	48
	30
	1
	89.1 
	80.9 
	78.9 
	10.1 
	2.0 
	3689.3 
	2668.1 
	69.8 
	3619.4 
	2598.3 

	
	
	
	4
	93.9 
	76.9 
	54.2 
	39.7 
	22.6 
	320.9 
	80.1 
	61.0 
	259.9 
	19.1 

	
	104
	15
	1
	91.4 
	77.8 
	60.6 
	30.9 
	17.2 
	5366.7 
	76.6 
	64.1 
	5302.6 
	12.5 

	
	
	
	4
	93.0 
	76.7 
	51.9 
	41.1 
	24.8 
	87.5 
	76.7 
	68.1 
	19.4 
	8.6 

	
	132
	30
	1
	86.1 
	41.6 
	40.6 
	45.5 
	1.0 
	2946.5 
	43.0 
	41.8 
	2904.7 
	1.2 

	
	
	
	4
	79.0 
	41.7 
	41.7 
	37.3 
	0.0 
	76.9 
	42.7 
	42.3 
	34.6 
	0.5 

	
	268
	15
	1
	91.2 
	43.0 
	42.1 
	49.1 
	0.9 
	2236.5 
	43.5 
	43.0 
	2193.5 
	0.5 

	
	
	
	4
	78.6 
	42.7 
	41.9 
	36.7 
	0.8 
	47.8 
	42.2 
	41.3 
	6.4 
	0.9 

	
	272
	30
	1
	36.8 
	34.5 
	32.5 
	4.3 
	2.0 
	37.3 
	35.1 
	34.2 
	3.1 
	1.0 

	
	
	
	4
	36.0 
	33.4 
	32.4 
	3.6 
	1.0 
	37.6 
	36.4 
	35.8 
	1.8 
	0.6 

	
	24
	60
	1
	96.3 
	72.9 
	70.5 
	25.8 
	2.5 
	1950.9 
	1635.0 
	744.0 
	1206.9 
	891.0 

	
	
	
	4
	88.2 
	70.3 
	56.6 
	31.6 
	13.7 
	1348.8 
	77.8 
	59.7 
	1289.0 
	18.1 

	
	64
	60
	1
	82.1 
	42.5 
	42.2 
	40.0 
	0.3 
	1714.7 
	695.0 
	42.6 
	1672.0 
	652.4 

	
	
	
	4
	82.9 
	42.1 
	41.6 
	41.3 
	0.5 
	418.1 
	42.1 
	40.6 
	377.5 
	1.6 

	
	132
	60
	1
	36.3 
	35.2 
	33.7 
	2.6 
	1.5 
	1065.7 
	36.0 
	35.9 
	1029.8 
	0.1 

	
	
	
	4
	36.6 
	33.9 
	33.0 
	3.7 
	0.9 
	37.2 
	36.6 
	35.8 
	1.4 
	0.8 

	FR2
TDL-C
	24

	60
	1
	90.5 
	84.1 
	77.0 
	13.5 
	7.1 
	880.8 
	89.3 
	86.9 
	794.0 
	2.5 

	
	
	
	4
	90.8 
	83.0 
	79.3 
	11.6 
	3.7 
	89.3 
	85.8 
	85.4 
	4.0 
	0.5 

	
	64
	60
	1
	73.9 
	72.8 
	69.8 
	4.1 
	3.1 
	76.4 
	75.3 
	73.4 
	3.0 
	1.9 

	
	
	
	4
	75.1 
	75.0 
	72.2 
	2.9 
	2.7 
	75.2 
	75.1 
	72.8 
	2.4 
	2.2 

	
	132
	60
	1
	84.6 
	84.7 
	84.7 
	-0.2 
	-0.1 
	85.0 
	84.9 
	84.9 
	0.2 
	0.1 

	
	
	
	4
	85.0 
	85.3 
	85.2 
	-0.2 
	0.1 
	85.1 
	85.1 
	85.1 
	0.0 
	0.0 

	
	24
	120
	1
	77.4 
	76.2 
	69.9 
	7.5 
	6.3 
	331.0 
	73.1 
	73.2 
	257.8 
	0.0 

	
	
	
	4
	76.3 
	70.0 
	68.7 
	7.6 
	1.3 
	75.6 
	73.7 
	73.9 
	1.8 
	-0.2 

	
	32
	120
	1
	74.0 
	73.1 
	71.4 
	2.6 
	1.6 
	115.4 
	77.0 
	76.4 
	38.9 
	0.6 

	
	
	
	4
	74.7 
	75.2 
	72.3 
	2.3 
	2.9 
	74.9 
	72.7 
	73.3 
	1.6 
	-0.6 

	
	64
	120
	1
	84.7 
	84.8 
	84.6 
	0.1 
	0.2 
	84.3 
	83.9 
	84.1 
	0.1 
	-0.2 

	
	
	
	4
	84.2 
	84.3 
	84.2 
	0.0 
	0.0 
	85.0 
	84.1 
	84.7 
	0.3 
	-0.5 

	
	128
	120
	1
	79.6 
	80.0 
	80.0 
	-0.4 
	0.0 
	79.4 
	79.5 
	79.6 
	-0.2 
	-0.1 

	
	
	
	4
	79.9 
	80.3 
	80.4 
	-0.5 
	-0.2 
	79.4 
	79.3 
	79.4 
	0.0 
	-0.1 

	Note1: PRS_LenthPerSlot = (DL_PRS_NumSymbols x DL_PRS_ResourceRepetitionFactor) /DL_PRS_CombSizeN



In order to compare the results of 1 sample and 2 samples with 4 samples, we add four rows in Table 1 and 2. Observe the simulation, it can be seen that for AWGN channel, the UE Rx-Tx time difference measurement accuracy is not sensitive to side condition and sample numbers. Except the case of 24RBs, the accuracy difference between 1 sample or 2 samples and 4 samples can be guaranteed within 20Tc.
In addition, for Fading channel, when the side condition is -6dB, the accuracy of 1 sample and 2 samples is lower than 4 samples. Compared with 4 samples, the worst differences of 1 sample and 2 samples are 49.1Tc and 24.8Tc respectively expect the case of 24 RBs. In our opinion, there must be some sacrifice in measurement accuracy for latency reduction. It is feasible to allow 1 sample to perform UE Rx-Tx time measurement. Meanwhile, in some cases, for example, the sampling rate is larger (e.g., 64RBs and 120kHz), there is almost no difference between 1 sample or 2 samples and 4 samples. When the side condition is -13dB, compared with 4 samples, 1 sample has a significant reduction in measurement accuracy. 
Observation 1: For AWGN channel, the UE Rx-Tx time difference between 1 sample or 2 samples and 4 samples can be guaranteed within 20Tc except the case of 24RBs.
Observation 2: For Fading channel, when the number of samples is 1 and the side condition is -13dB, small sampling rate will result in a significant reduction in UE Rx-Tx time difference measurement accuracy.
Observation 3: For Fading channel, when the number of samples is 1 and the side condition is -6dB, the UE Rx-Tx time difference measurement accuracy is lower than 4 samples and the worst difference is 49.1Tc except the case of 24 RBs.
[bookmark: _Hlk78964076]Observation 4: For Fading channel, when the number of samples is 2 and the side condition is -6dB, the UE Rx-Tx time difference measurement accuracy is lower than 4 samples and the worst difference is 24.8Tc except the case of 24 RBs.
As agreed in the last meeting, there are several factors to impact the measurement accuracy:
· Number of PRS samples
· PRS RB
· SNR condition
· Channel models
In order to meet the existing R16 accuracy requirements as much as possible, we would analyse the above factors one by one based on the above simulation results:
For the number of PRS samples, one key issue is AGC margin. In our understanding, a sample for AGC is necessary for PRS measurement. Some companies raised that in some cases, e.g., PRS BW is within active BWP or UE is provided with the QCL information of the PRS. However, except the two special cases, most cases need AGC margin to perform positioning measurement. We understand the sample number for low latency NR positioning requirement shall be a fixed value, e.g., 2 or 3 and there is no need to change with the measurement cases. Therefore, we propose that RAN4 need to consider one sample for AGC margin for PRS measurement.
Proposal 1: RAN4 need to consider one sample for AGC margin for PRS measurement.
Therefore, from the perspective of latency reduction and considering one sample for AGC margin, we propose 2 samples is feasible to perform PRS measurement.
For the PRS RB, from the simulation results, we can see that in the case of 24RBs, 15kHz and -6dB, 1 sample has a significant reduction in measurement accuracy compared with 4 samples. Therefore, we propose the PRS RB may need to consider no less than 48.
As for SNR conditions, the minimum is -13dB in the current requirements. From the above simulation results, it can be observed that when the side condition is -13dB, whether the sample number is 2 or 4, the measurement accuracy has a significant reduction for Fading Channel. So we recommend that for R17, the higher SNR may need to be considered (e.g., -6dB).
Regarding channel models, it can be seen from simulation results that for AWGN channel, the measurement accuracy is indeed not sensitive to side condition and sample numbers. However, in our opinion, in the practical case, most of them belong to NLOS channel model. So we understand that it may be not reasonable to define the sample number based on the LOS channel model. We propose to reuse the Rel-16 channel model for R17 positioning measurement.
Proposal 2: Consider 2 samples for R17 positioning measurement, where 1 sample is for AGC margin.
Proposal 3: The PRS RB for R17 positioning measurement should be considered no less than 48.
Proposal 4: The higher Side condition should be considered (e.g., -6dB) for R17 positioning measurement compared with R16.
Proposal 5: The channel model for R16 should be reused in R17 positioning measurement.
PRS RSTD
Simulation results for PRS RSTD measurement accuracy are provided in Table 3 and 4 for AWGN channel and Fading channel respectively. The value of sample number is 1, 2 or 4 and Es/Iot for 3 cells (cel1 1, cell 2, cell 3) is (-6dB, -13dB, -13dB).
Table 3. Simulation results for AWGN channel
	FR
	BW (RB)
	SCS (kHz)
	PRS_Lenth
PerSlot
	Accuracy [90%] (Tc), SINR = [-6dB -13dB]

	
	
	
	
	Sample =1
	Sample =2
	Sample =4
	Difference between sample=1 and sample=4
	Difference between sample=2 and sample=4

	FR1
	24

	15
	1
	2554.6 
	105.6 
	87.9 
	2466.7 
	17.7 

	
	
	
	4
	56.9 
	60.5 
	60.7 
	-3.9 
	-0.2 

	
	52
	15
	1
	54.9 
	56.2 
	58.7 
	-3.8 
	-2.5 

	
	
	
	4
	44.5 
	45.5 
	47.9 
	-3.4 
	-2.4 

	
	48
	30
	1
	48.2 
	52.6 
	52.4 
	-4.2 
	0.2 

	
	
	
	4
	43.8 
	45.5 
	49.5 
	-5.7 
	-4.0 

	
	104
	15
	1
	43.5 
	46.0 
	46.1 
	-2.7 
	-0.1 

	
	
	
	4
	46.9 
	48.9 
	49.1 
	-2.1 
	-0.1 

	
	132
	30
	1
	22.4 
	23.8 
	23.9 
	-1.4 
	-0.1 

	
	
	
	4
	22.0 
	22.3 
	22.0 
	0.0 
	0.3 

	
	268
	15
	1
	21.1 
	21.5 
	21.4 
	-0.3 
	0.1 

	
	
	
	4
	22.7 
	21.3 
	20.7 
	1.9 
	0.5 

	
	272
	30
	1
	11.6 
	12.2 
	11.1 
	0.5 
	1.1 

	
	
	
	4
	11.4 
	11.6 
	11.6 
	-0.2 
	0.0 

	
	24
	60
	1
	706.0 
	52.3 
	60.2 
	645.8 
	-7.9 

	
	
	
	4
	45.4 
	49.1 
	52.2 
	-6.8 
	-3.1 

	
	64
	60
	1
	23.4 
	24.8 
	25.2 
	-1.8 
	-0.4 

	
	
	
	4
	21.9 
	23.0 
	24.1 
	-2.2 
	-1.2 

	
	132
	60
	1
	10.6 
	11.1 
	10.8 
	-0.2 
	0.2 

	
	
	
	4
	11.4 
	12.0 
	10.6 
	0.8 
	1.3 

	FR2
	24

	60
	1
	1343.9 
	64.9 
	68.1 
	1275.7 
	-3.2 

	
	
	
	4
	50.6 
	53.1 
	55.5 
	-4.9 
	-2.4 

	
	64
	60
	1
	-45.7 
	-49.4 
	-52.8 
	7.2 
	3.4 

	
	
	
	4
	-43.7 
	-46.2 
	-47.2 
	3.5 
	1.0 

	
	132
	60
	1
	-21.7 
	-22.7 
	-21.6 
	-0.1 
	-1.1 

	
	
	
	4
	-21.2 
	-21.4 
	-21.7 
	0.5 
	0.3 

	
	24
	120
	1
	-11.3 
	-11.5 
	-11.0 
	-0.3 
	-0.6 

	
	
	
	4
	-11.2 
	-11.3 
	-10.7 
	-0.5 
	-0.6 

	
	32
	120
	1
	-24.0 
	-24.7 
	-26.6 
	2.6 
	1.9 

	
	
	
	4
	-21.7 
	-23.2 
	-25.0 
	3.4 
	1.8 

	
	64
	120
	1
	-23.4 
	-25.8 
	-25.5 
	2.1 
	-0.3 

	
	
	
	4
	-21.1 
	-20.7 
	-20.9 
	-0.2 
	0.2 

	
	128
	120
	1
	-10.7 
	-11.4 
	-11.0 
	0.2 
	-0.4 

	
	
	
	4
	-10.7 
	-11.5 
	-12.1 
	1.4 
	0.6 

	Note1: PRS_LenthPerSlot = (DL_PRS_NumSymbols x DL_PRS_ResourceRepetitionFactor) /DL_PRS_CombSizeN



Table 4. Simulation results for Fading channel
	FR
	BW (RB)
	SCS (kHz)
	PRS_Lenth
PerSlot
	Accuracy [90%] (Tc), SINR = [-6dB -13dB]

	
	
	
	
	Sample =1
	Sample =2
	Sample =4
	Difference between sample=1 and sample=4
	Difference between sample=2 and sample=4

	FR1
TDL-A
	24

	15
	1
	7858.1 
	6619.4 
	4007.0 
	3851.1 
	2612.4 

	
	
	
	4
	5685.1 
	241.9 
	159.1 
	5525.9 
	82.7 

	
	52
	15
	1
	7247.3 
	3062.2 
	142.2 
	7105.1 
	2920.0 

	
	
	
	4
	1708.5 
	149.0 
	129.2 
	1579.3 
	19.8 

	
	48
	30
	1
	3657.3 
	2640.6 
	134.8 
	3522.5 
	2505.8 

	
	
	
	4
	333.7 
	116.8 
	111.1 
	222.6 
	5.7 

	
	104
	15
	1
	5354.9 
	122.5 
	102.6 
	5252.3 
	19.9 

	
	
	
	4
	116.1 
	100.4 
	104.6 
	11.4 
	-4.2 

	
	132
	30
	1
	2971.9 
	90.2 
	64.4 
	2907.5 
	25.8 

	
	
	
	4
	62.7 
	45.4 
	68.1 
	-5.3 
	-22.7 

	
	268
	15
	1
	2344.5 
	64.5 
	66.9 
	2277.6 
	-2.4 

	
	
	
	4
	54.8 
	47.2 
	64.0 
	-9.2 
	-16.8 

	
	272
	30
	1
	38.2 
	22.8 
	21.2 
	17.0 
	1.6 

	
	
	
	4
	24.7 
	22.2 
	21.3 
	3.4 
	0.9 

	
	24
	60
	1
	1930.3 
	1655.0 
	802.3 
	1128.0 
	852.7 

	
	
	
	4
	1376.3 
	136.8 
	109.3 
	1267.0 
	27.5 

	
	64
	60
	1
	1734.5 
	715.6 
	76.8 
	1657.7 
	638.9 

	
	
	
	4
	432.8 
	64.6 
	72.8 
	360.1 
	-8.1 

	
	132
	60
	1
	1083.3 
	26.3 
	24.2 
	1059.1 
	2.1 

	
	
	
	4
	24.8 
	22.7 
	23.7 
	1.1 
	-1.0 

	FR2
TDL-C
	24

	60
	1
	3912.4 
	3572.4 
	1995.6 
	1916.8 
	1576.8 

	
	
	
	4
	2711.1 
	139.2 
	122.7 
	2588.5 
	16.5 

	
	64
	60
	1
	-97.5 
	-97.1 
	-99.3 
	1.8 
	2.2 

	
	
	
	4
	-100.9 
	-99.5 
	-106.2 
	5.2 
	6.7 

	
	132
	60
	1
	-56.6 
	-57.0 
	-59.0 
	2.4 
	2.0 

	
	
	
	4
	-54.1 
	-58.1 
	-62.3 
	8.2 
	4.2 

	
	24
	120
	1
	-65.1 
	-71.4 
	-76.1 
	10.9 
	4.6 

	
	
	
	4
	-62.9 
	-66.1 
	-73.5 
	10.5 
	7.3 

	
	32
	120
	1
	-62.0 
	-61.8 
	-64.2 
	2.3 
	2.4 

	
	
	
	4
	-58.7 
	-64.2 
	-64.9 
	6.2 
	0.7 

	
	64
	120
	1
	-55.9 
	-58.5 
	-59.6 
	3.7 
	1.1 

	
	
	
	4
	-54.6 
	-57.2 
	-60.8 
	6.1 
	3.5 

	
	128
	120
	1
	-59.9 
	-60.0 
	-62.6 
	2.7 
	2.7 

	
	
	
	4
	-59.2 
	-58.8 
	-70.6 
	11.4 
	11.8 

	Note1: PRS_LenthPerSlot = (DL_PRS_NumSymbols x DL_PRS_ResourceRepetitionFactor) /DL_PRS_CombSizeN



Similarly, in order to compare the results of 1 sample and 2 samples with 4 samples, we add four rows in Table 3 and 4. From the simulation result, it can be seen that for AWGN channel, the PRS RSTD measurement accuracy is not sensitive to side condition and sample numbers, except in the case of 24RBs. For Fading channel, compared with 4 samples, 1 sample has a significant reduction in measurement accuracy under most cases. For 2 samples, the overall performance is worse than 4 samples.
Observation 5: For AWGN channel, PRS RSTD measurement accuracy is not sensitive to side condition and sample numbers, except in the case of 24RBs.
Observation 6: For Fading channel, compared with 4 samples, 1 sample has a significant reduction in PRS RSTD measurement accuracy under most cases.
Observation 7: For 2 samples, the overall performance is worse than 4 samples in PRS RSTD measurement accuracy.
Similar to the UE Rx-Tx time difference, the above proposals about UE Rx-Tx time difference are also applicable for PRS RSTD.
PRS RSRP
Simulation results for PRS-RSRP measurement accuracy are provided in Table 5 and 6 for AWGN channel and Fading channel respectively. The value of sample number is 1, 2 or 4 and Es/Iot is -6dB or -13dB. 
Table 5. Simulation results for AWGN channel
	[bookmark: _Hlk79161903]FR
	BW (RB)
	SCS (kHz)
	PRS_Lenth
PerSlot
	Accuracy [90%] (dB), SINR = -6dB
	Accuracy [90%] (dB), SINR = -13dB

	
	
	
	
	Sample =1
	Sample =2
	Sample =4
	Sample =1
	Sample =2
	Sample =4

	FR1
	24

	15
	1
	1.7
	1.5
	1.5
	4.8
	4.0
	4.0

	
	
	
	4
	0.8
	0.7
	0.7
	2.4
	2.1
	2.2

	
	52
	15
	1
	1.2
	1.1
	1.1
	3.3
	3.0
	2.9

	
	
	
	4
	0.7
	0.6
	0.6
	1.8
	1.6
	1.6

	
	48
	30
	1
	1.3
	1.1
	1.1
	3.4
	3.1
	3.1

	
	
	
	4
	0.7
	0.6
	0.6
	1.9
	1.7
	1.7

	
	104
	15
	1
	0.9
	0.8
	0.8
	2.5
	2.3
	2.3

	
	
	
	4
	0.5
	0.4
	0.5
	1.3
	1.2
	1.2

	
	132
	30
	1
	0.8
	0.7
	0.7
	2.4
	2.2
	2.1

	
	
	
	4
	0.4
	0.4
	0.4
	1.2
	1.1
	1.1

	
	268
	15
	1
	0.6
	0.5
	0.5
	1.8
	1.6
	1.6

	
	
	
	4
	0.3
	0.2
	0.2
	0.9
	0.8
	0.8

	
	272
	30
	1
	0.6
	0.5
	0.5
	1.8
	1.6
	1.6

	
	
	
	4
	0.3
	0.2
	0.2
	0.9
	0.8
	0.8

	
	24
	60
	1
	1.6
	1.5
	1.6
	4.9
	4.1
	4.1

	
	
	
	4
	0.9
	0.8
	0.8
	2.4
	2.1
	2.1

	
	64
	60
	1
	1.1
	1.0
	1.0
	3.2
	2.9
	2.9

	
	
	
	4
	0.6
	0.5
	0.5
	1.7
	1.5
	1.5

	
	132
	60
	1
	0.8
	0.7
	0.7
	2.4
	2.0
	2.1

	
	
	
	4
	0.4
	0.3
	0.3
	1.2
	1.1
	1.1

	FR2
	24

	60
	1
	1.6
	1.7
	1.6
	4.9
	4.5
	4.1

	
	
	
	4
	0.9
	0.9
	0.8
	2.4
	2.5
	2.1

	
	64
	60
	1
	1.1
	1.1
	1.0
	3.2
	3.3
	2.9

	
	
	
	4
	0.6
	0.6
	0.5
	1.7
	1.8
	1.5

	
	132
	60
	1
	0.8
	0.8
	0.7
	2.4
	2.4
	2.1

	
	
	
	4
	0.4
	0.4
	0.3
	1.2
	1.3
	1.1

	
	24
	120
	1
	1.7
	1.7
	1.5
	4.9
	4.5
	4.1

	
	
	
	4
	0.9
	0.9
	0.8
	2.4
	2.5
	2.2

	
	32
	120
	1
	1.5
	1.5
	1.4
	4.9
	4.3
	3.4

	
	
	
	4
	0.8
	0.8
	0.7
	2.1
	2.2
	1.9

	
	64
	120
	1
	1.1
	1.1
	1.0
	3.0
	3.2
	2.6

	
	
	
	4
	0.6
	0.6
	0.5
	1.7
	1.8
	1.6

	
	128
	120
	1
	0.8
	0.8
	0.7
	2.4
	2.5
	2.2

	
	
	
	4
	0.4
	0.4
	0.4
	1.3
	1.3
	1.2

	Note1: PRS_LenthPerSlot = (DL_PRS_NumSymbols x DL_PRS_ResourceRepetitionFactor) /DL_PRS_CombSizeN



Table 6. Simulation results for Fading channel
	FR
	BW (RB)
	SCS (kHz)
	PRS_Lenth
PerSlot
	Accuracy [90%] (dB), SINR = -6dB
	Accuracy [90%] (dB), SINR = -13dB

	
	
	
	
	Sample =1
	Sample =2
	Sample =4
	Sample =1
	Sample =2
	Sample =4

	FR1
	24

	15
	1
	2.0
	1.1
	1.0
	5.8
	3.3
	3.7

	
	
	
	4
	1.0
	0.5
	0.5
	3.0
	1.7
	1.8

	
	52
	15
	1
	1.3
	0.8
	0.7
	4.5
	2.4
	2.4

	
	
	
	4
	0.6
	0.4
	0.4
	2.0
	1.1
	1.0

	
	48
	30
	1
	1.2
	0.8
	0.8
	4.5
	2.4
	2.6

	
	
	
	4
	0.6
	0.4
	0.4
	1.9
	1.2
	1.2

	
	104
	15
	1
	0.8
	0.5
	0.5
	2.8
	1.7
	1.7

	
	
	
	4
	0.4
	0.3
	0.2
	1.3
	0.8
	0.8

	
	132
	30
	1
	0.8
	0.5
	0.5
	2.8
	1.7
	1.5

	
	
	
	4
	0.4
	0.2
	0.2
	1.3
	0.7
	0.7

	
	268
	15
	1
	0.5
	0.3
	0.3
	2.0
	1.1
	1.1

	
	
	
	4
	0.3
	0.2
	0.2
	0.9
	0.5
	0.5

	
	272
	30
	1
	0.5
	0.3
	0.3
	1.7
	1.1
	1.1

	
	
	
	4
	0.2
	0.2
	0.2
	0.8
	0.5
	0.5

	
	24
	60
	1
	1.6
	1.0
	1.0
	5.8
	3.3
	3.6

	
	
	
	4
	0.8
	0.5
	0.5
	2.7
	1.6
	1.6

	
	64
	60
	1
	1.1
	0.7
	0.7
	4.0
	2.3
	2.2

	
	
	
	4
	0.6
	0.3
	0.3
	1.7
	1.1
	1.0

	
	132
	60
	1
	0.7
	0.5
	0.4
	2.5
	1.6
	1.6

	
	
	
	4
	0.3
	0.2
	0.2
	1.1
	0.7
	0.7

	FR2
	24

	60
	1
	1.7
	1.4
	1.1
	6.0
	5.2
	3.8

	
	
	
	4
	0.9
	0.7
	0.5
	2.7
	2.2
	1.6

	
	64
	60
	1
	1.0
	0.9
	0.7
	3.5
	2.8
	2.3

	
	
	
	4
	0.5
	0.4
	0.3
	1.5
	1.3
	1.0

	
	132
	60
	1
	0.7
	0.6
	0.5
	2.4
	2.1
	1.5

	
	
	
	4
	0.3
	0.3
	0.2
	1.1
	1.0
	0.7

	
	24
	120
	1
	1.6
	1.4
	1.0
	5.5
	5.0
	3.8

	
	
	
	4
	0.8
	0.7
	0.5
	2.6
	2.2
	1.6

	
	32
	120
	1
	1.3
	1.2
	0.9
	5.0
	4.4
	3.5

	
	
	
	4
	0.7
	0.6
	0.5
	2.2
	1.9
	1.4

	
	64
	120
	1
	1.0
	0.9
	0.7
	3.6
	2.9
	2.2

	
	
	
	4
	0.5
	0.4
	0.3
	1.5
	1.3
	1.1

	
	128
	120
	1
	0.7
	0.6
	0.5
	2.4
	2.1
	1.6

	
	
	
	4
	0.3
	0.3
	0.2
	1.1
	1.0
	0.7

	Note1: PRS_LenthPerSlot = (DL_PRS_NumSymbols x DL_PRS_ResourceRepetitionFactor) /DL_PRS_CombSizeN



From the simulation result, it can be seen that for AWGN channel, the PRS-RSRP measurement accuracy is not sensitive to side condition and sample numbers in almost all cases. For Fading channel, if the side condition is -6dB, there is no big difference between 1 sample or 2 samples and 4 samples. Meanwhile, the PRS-RSRP measurement accuracy is within 2dB in all cases. In addition, the worse PRS-RSRP measurement accuracy of 1 sample、2 samples and 4 samples is 6.0dB、5.2dB and 3.8dB respectively under the side condition of -13dB. 
Observation 8: For AWGN channel, the PRS-RSRP measurement accuracy is not sensitive to side condition and sample numbers in almost all cases.
Observation 9: For Fading channel, there is no big difference between 1 sample or 2 samples and 4 samples under the side condition of -6dB in PRS-RSRP measurement accuracy.  
Observation 10: For Fading channel, the worse PRS-RSRP measurement accuracy of 1 sample、2 samples and 4 samples is 6.0dB、5.2dB and 3.8dB respectively under the side condition of -13dB in PRS-RSRP measurement accuracy. 
From the above simulation results, it also can be seen that the sample number have different impact between UE Rx-Tx time difference and PRS RSRP. However, we are acceptable to apply the sample number for all measurement types. And the difference between UE Rx-Tx time difference and PRS RSRP can be reflected in the accuracy requirement. So, the above proposals about UE Rx-Tx time difference are also applicable for PRS RSRP.
UE processing capability
As for UE processing capability, the focus is {N, T} capability. In the last meeting, some companies proposed to wait for further input/outcome from RAN1/2. However, some companies suggested RAN4 can consider to introduce a shorter processing time T to reduce the latency rather than waiting for the conclusion form RAN1/2. We understand this may depends on UE implementation which has been defined in RAN1 in R16 positioning. If UE can support a shorter T, from the perspective of latency reduction, it is recommendable to introduce a new UE processing capability.
Therefore, we are fine with two alternatives. And we notice there is no much discussion in RAN1/2 so far. 
Observation 11：There is no much discussion regarding the issue of {N, T} capability in RAN1/2.
[bookmark: _Hlk85011555]Measurement gaps
 Gapless measurement
RAN 1 has extensively discussed the gapless PRS measurement. In RAN1# 106bis-e, the following conclusions were made:
	Agreement:
For PRS measurement outside MG, support the following Alt. 2 in the working assumption made in RAN1#106-e with the following update of the PRS cell condition.
· Alt. 2: Applicable to all PRS (serving and/or non-serving cell) under conditions to PRS of non-serving cell.
· The conditions at least include that the Rx timing difference between PRS from the non-serving cell and that from the serving cell is within a threshold
· The UE is not expected to determine whether the above condition is satisfied by performing measurements and instead can be determined using assistance data
· FFS: Rx timing difference between PRS from the non-serving cell and that from the serving cell is determined by the expected RSTD and expected RSTD uncertainty.
· Further discuss the necessity on the following additional conditions
· When the PRS is higher priority than other channels/signals, for capability 1A and 1B, the PRS from the non-serving cell have to be inside the PRS prioritization window.
· When the PRS is higher priority than other channels/signals, for capability 2, the PRS from the non-serving cell have to be in the same symbols as the PRS of the serving cell since the serving cell does not know the symbol position of neighbour cell PRS.

Agreement:
· With regards to UE determining the PRS priority with other DL signal/channels within the PRS processing window for PRS measurement outside MG, support the priority indicated by gNB.
· FFS: What are the other DL signals/channels
· With regards to the PRS processing window for PRS measurement outside MG, at least support the window indicated by gNB.




It can be seen that RAN1 has discussed extensively on the specific details. And some details may need to be discussed further, including priority rules and periodicity/length of PRS processing window. The gapless PRS measurement may affect scheduling restrictions, CSSFoutside_gap and measurement period of PRS measurements, etc. It is difficult to discuss the gapless measurement requirements in current stage.
Therefore, RAN4 should start to discuss the requirements until there is detailed solution in RAN1 for gapless measurement.
Proposal 6: RAN4 should start to discuss the requirements until there is detailed solution in RAN1 for gapless measurement.
 MG enhancement 
MG enhancement for PRS measurement main consists of two methods, one is the pre-MG, the other one is the concurrent MGs. The MG enhancement has be discussed in NR_MG_enh WI from RAN4. In the RAN4 #100e, the following agreements in [4] for pre-MG is as follows:
	Whether can the pre-MG be used for PRS measurement?
· It is feasible to config Pre-MG for PRS measurements. 
· The exact configuration of Pre-MG used for PRS measurement can be FFS 
· FFS on whether UE assumes the Pre-MG is always activated 
· FFS if UE should always indicate serving cell about the PRS measurement when it is configured with pre-MG.
It is up to NW to configure either Pre-MG which shall be always activated or legacy MG for PRS measurement



It can be seen that the pre-configuration measurement gap is feasible for PRS measurements. We notice there may exist some differences between Pre-MG and PRS-measurement. One aspect is the activated/deactivation for Pre-MG is via serving cell while PRS-measurement is via LPP instruction which may be based on serving cell and neighbor cell. Another aspect is the question of indicate. The pre-MG  configuration comes from the serving cell, however the cell has no idea to know whether the UE needs to perform PRS measurement.
In our opinion, one solution is the periodicity/offset information of serving cell and neighbor cell can be transmitted from LMF. The pre-configuration MG can be configured by gNB based the information from LMF. Then the MG can be activated to UE. However, the details for pre-configuration for PRS measurement need more study.
As for the concurrent MGs, the following conclusions in [5] in NR_MG_enh WI is as below:
	Issue 2-5: Association between PRS measurement and MG 
· Agreement:
· PRS measurement for positioning is [exclusively] associated with only one of the instance of multiple gaps at least for R17
· FFS whether to keep or remove “exclusively”
· How to handle the overlapping with the other gap can be discussed in a separate issue


  
It can be seen that the concurrent MG is also feasible for PRS measurement. In our understanding, this is helpful to reduce the latency. For example, one pattern is used for the PRS measurement, the other one is used for the RRM measurement. This allows the UE to not share the occasions with other RRM requirements.
Based on the above analyse, we propose that Multiple concurrent measurement gap and pre-configured measurement gap should be allowed for PRS measurement.
Proposal 7: The Pre-MG and concurrent MG should be allowed for R17 PRS measurement.
 Measurement gap patterns
In the last meeting, some companies mentioned that RAN4 need to consider to introduce the new gap patterns for positioning. In our opinion, there is no clear justification to introduce the shorter MGRP. In the existing requirements, the shortest MGRP is 20ms which is enough small otherwise it would affect the data throughput. We understand this is not the most effective way to reduce the latency.
Proposal 8: No necessary to introduce the new gap pattern at current stage.
Measurement period
In the last meeting, some companies proposed that RAN4 can consider to optimize T_last if all PRS resources are contained within a single measurement gap for positioning measurement to reduce the latency. In our understanding, if different PRS resources are configured with the same period and slot offset, this would be helpful for latency reduction. However, this is at the sacrifice of flexibility. Therefore, we propose this need more research on trade-off between flexibility and latency reduction.
Proposal 9: RAN4 need to further study on trade-off between flexibility and latency reduction for optimizing T_last.
Other issues
Another remaining issue is . Some companies suggested to reduce  in FR2 to reduce the latency. We notice the agreement related to this issue has been captured in RAN1# 106bis-e:
	Agreement:
Introduce a new UE capability on lower Rx beam sweeping factor (<8) to reduce the PRS measurement latency 
for FR2 positioning frequency layers.


In our understanding, we can follow the conclusion from RAN1. For FR2, introduce a new UE capability on lower Rx beam sweeping factor in order to reduce the latency. However, the specific value of the reduced sweeping factor need to further discuss.

Proposal 10: RAN4 can follow the conclusion from RAN1 for , namely introduce a new UE capability on lower Rx beam sweeping factor (<8) to reduce the PRS measurement latency. 
Conclusion
Proposal 1: RAN4 need to consider one sample for AGC margin for PRS measurement.
Proposal 2: Consider 2 samples for R17 positioning measurement, where 1 sample is for AGC margin.
Proposal 3: The PRS RB for R17 positioning measurement should be considered no less than 48.
Proposal 4: The higher Side condition should be considered (e.g., -6dB) for R17 positioning measurement compared with R16.
Proposal 5: The channel model for R16 should be reused in R17 positioning measurement.
Proposal 6: RAN4 should start to discuss the requirements until there is detailed solution in RAN1 for gapless measurement.
Proposal 7: The Pre-MG and concurrent MG should be allowed for R17 PRS measurement.
Proposal 8: No necessary to introduce the new gap pattern at current stage.
Proposal 9: RAN4 need to further study on trade-off between flexibility and latency reduction for optimizing T_last.
Proposal 10: RAN4 can follow the conclusion from RAN1 for , namely introduce a new UE capability on lower Rx beam sweeping factor (<8) to reduce the PRS measurement latency. 
Observation 1: For AWGN channel, the UE Rx-Tx time difference between 1 sample or 2 samples and 4 samples can be guaranteed within 20Tc except the case of 24RBs.
Observation 2: For Fading channel, when the number of samples is 1 and the side condition is -13dB, small sampling rate will result in a significant reduction in UE Rx-Tx time difference measurement accuracy.
Observation 3: For Fading channel, when the number of samples is 1 and the side condition is -6dB, the UE Rx-Tx time difference measurement accuracy is lower than 4 samples and the worst difference is 49.1Tc except the case of 24 RBs.
Observation 4: For Fading channel, when the number of samples is 2 and the side condition is -6dB, the UE Rx-Tx time difference measurement accuracy is lower than 4 samples and the worst difference is 24.8Tc except the case of 24 RBs.
Observation 5: For AWGN channel, PRS RSTD measurement accuracy is not sensitive to side condition and sample numbers, except in the case of 24RBs.
Observation 6: For Fading channel, compared with 4 samples, 1 sample has a significant reduction in PRS RSTD measurement accuracy under most cases.
Observation 7: For 2 samples, the overall performance is worse than 4 samples in PRS RSTD measurement accuracy.
Observation 8: For AWGN channel, the PRS-RSRP measurement accuracy is not sensitive to side condition and sample numbers in almost all cases.
Observation 9: For Fading channel, there is no big difference between 1 sample or 2 samples and 4 samples under the side condition of -6dB in PRS-RSRP measurement accuracy.  
Observation 10: For Fading channel, the worse PRS-RSRP measurement accuracy of 1 sample、2 samples and 4 samples is 6.0dB、5.2dB and 3.8dB respectively under the side condition of -13dB in PRS-RSRP measurement accuracy. 
Observation 11：There is no much discussion regarding the issue of {N, T} capability in RAN1/2.
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Appendix
Table 1: General parameters
	Parameter
	Value

	
	FR1
	FR2

	Cell layout
	3 cells at distinct locations: <cell 1, cell 2, cell3>, where cell 1 is the serving cell/reference cell

	Network synchronization
	Synchronous with time shifts <0, 0, 3 us>

	Data and CCH load in PRS symbols
	no other cell transmissions in its positioning symbols, except PRS

	Data and CCH load in non-PRS symbols
	100% RE utilization

	Cyclic prefix
	Normal

	DRX
	OFF

	Measurement period (in number of measurement samples)
	1 2 4

	Carrier frequency / BW / SCS / duplex mode
	· 4 GHz
· 10MHz, 20 MHz, 50 MHz, 100 MHz
· 15kHz, 30 kHz, 60kHz
· FDD, TDD
	· 40 GHz
· 20MHz, 50 MHz, 100 MHz, 200 MHz
· 60kHz, 120 kHz
· TDD

	Propagation conditions [TS 38.101-4]
	AWGN,  
TDL-A (30 ns delay spread, 5Hz), 
	AWGN,
TDL-C (60 ns delay spread, 300 Hz)

	Es/Iot for two cells (cell 1, cell 2, cell 3), [dB]
	(-6, -13, -13)
	(-6, -13, -13)

	Number of UE receive antennas
	2 rx (uncorrelated with equal gain, no rx beamforming)

	UE measurement bandwidth
	Full carrier bandwidth



Table 2: PRS transmission configuration parameters
	Parameter
	Value

	Number of transmit PRS antennas
	1

	Cell ID, TRP ID, PRS Resource Set ID
	Selected to ensure non-overlapping PRS REs in frequency

	Number of DL PRS Resource sets for a positioning fix
	1 (including all PRS resource repetitions)

	PRS transmission bandwidth (in PRBs) - full carrier BW

	· 15 kHz: 
· 24 (10MHz), 52 (10MHz), 104 (20MHz), 268 (50MHz)
· 30 kHz: 
· 48 (20MHz), 132 (50MHz), 272 (100MHz)
· 60kHz
·  24 (20MHz), 64 (50MHz), 132 (100MHz)
	· 60 kHz:
· 24(20MHz),64(50MHz), 132 (100MHz)
· 120 kHz:
· 32(50MHz),64(100MHz), 128 (200MHz)


	Comb
	Comb-2

	PRS periodicity
	40 ms

	DL-PRS-ResourceRepetitionFactor
	1, 4

	PRS muting
	No muting

	Power boosting
	No power boosting


At least the following performance characteristics are to be provided for TUE-RX:
· TUE-RX error CDFs for the 3 cells 
· 90%-ile of the TUE-RX errors for each cell
At least the following performance characteristics are to be provided for PRS RSTD:
· RSTD error CDFs for the 2 neighbour cells 
· 90%-ile of the RSTD errors for each neighbour cell
At least the following performance characteristics are to be provided for PRS RSRP:
· RSRP error CDFs for 3 cells
· 90%-ile of the RSRP errors for each cell
In the above, 
· TUE-RX error = abs(estimated TUE-RX – ideal TUE-RX ) (based on perfect channel and UE location knowledge).
· RSTD error = estimated RSTD – ideal RSTD (based on perfect channel knowledge).
· PRS-RSRP error = estimated PRS-RSRP – ideal PRS-RSRP (based on perfect channel knowledge).
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