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1 Introduction

The following was agreed on PRS RSTD measurement report mapping in RAN4#94-e [4]:

· PRS-RSTD report mapping table(s) are FFS
· RAN4 to continue discussion on PRS-RSTD report mapping table(s) in the next meeting considering e.g. the following aspects:
· Uniform vs. non-uniform granularity
· Number of report mapping tables
· Parameter k (T=Tc2k) where k is a configuration parameter
· Whether UE always can follow signaled k or may need to adjust k
· FFS: whether UE can report its capability of k to NW
· Min/max values of k, and whether they depend on FR1/FR2 and center/edge mapping
· Note: other relevant aspects are not precluded
In this contribution, we discuss further details for PRS RSTD measurement reporting.
2 Discussion
In LTE, the RSTD measurement report mapping (see also Annex A below) has two levels: the first level (reported values are according to Table 9.1.10.3-1) is non-linear with 1 Ts resolution in the middle of the range and 5 Ts at the edges of the range, and the second level is the high-accuracy level when the UE reports both a value (“rstd”) from Table 9.1.10.3-1 and a value (“delta-rstd”) from Table 9.1.10.4-1 with resolution 0.5 Ts or 1 Ts, depending on “rstd”.

In [1], the following was agreed for the RSTD reporting range:
· The Max/Min reported values are same as in LTE for FR1 and FR2

For the first-level accuracy, the min and max reported values are RSTD_0000 and RSTD_12711, respectively (12712 values in total). For high accuracy, the min and max reported values RSTD_delta_0 and RSTD_delta_5, respectively (6 values in total).

In [2], RAN1 informs about the following RAN1 agreements on RSTD reporting mapping:
· The reporting granularity for the UE/gNB timing measurements (DL RSTD, the UE Rx-Tx time difference, UL RTOA, gNB Rx-Tx time difference) is defined as [image: image2.png]


, where k is a configuration parameter with a minimum value of at most 0.

· Note: RAN4 can determine if -1 can be a minimum value

· RAN1 assumes that the details of the reporting granularity and ranges for the UE/gNB timing measurements (DL RTSD, the UE Rx-Tx time difference, UL RTOA, gNB Rx-Tx time difference) will be determined by RAN4, including the potential relation of the parameter k to DL PRS bandwidth.

For NR, the same two-level approach is proposed. For the first level, a reference quantity RSTD_i is reported by the UE based on a table (let’s call it Table 1) similar to Table 9.1.10.3-1 from TS 36.133, but it does not need to be exactly the same as Table 9.1.10.3-1. For the second (higher resolution) level, a relative quantity RSTD_delta_i based on another table (let’s call it Table 2) is reported by the UE. 
· Proposal 1: Reuse LTE approach: the UE reports a reference quantity RSTD_i (corresponding to rstd in LTE) and a relative quantity RSTD_delta_i (corresponding to delta-rstd in LTE).
· Proposal 2: The reportable reference quantities RSTD_i are as in Table 1 (the same as Table 9.1.10.3-1 from TS 36.133, just in Tc).
Table 1: Reported reference quantities nr-RSTD for PRS RSTD reporting in NR
	Reported Reference Quantity Value

RSTD_i
	Measured Quantity Value
RSTD
	Reporting step,

step_i
	Unit
	k

	
	
	
	
	kmin
	kmax

	RSTD_0000
	-15391(64 > RSTD
	-
	Tc
	5 (FR1), 3 (FR2)
	5

	RSTD_0001
	-15391(64 ( RSTD < -15386(64
	5(64Tc
	Tc
	5 (FR1), 3 (FR2)
	5

	…
	(
	
	…
	
	

	RSTD_2258
	-4106(64 ( RSTD < -4101(64
	5(64Tc
	Tc
	5 (FR1), 3 (FR2)
	5

	RSTD_2259
	-4101(64 ( RSTD < -4096(64
	5(64Tc
	Tc
	5 (FR1), 3 (FR2)
	5

	RSTD_2260
	-4096(64 ( RSTD < -4095(64
	1(64Tc
	Tc
	3 (FR1), 0 (FR2)
	5

	RSTD_2261
	-4095(64 ( RSTD < -4094(64
	1(64Tc
	Tc
	3 (FR1), 0 (FR2)
	5

	(
	(
	
	…
	
	

	RSTD_6353
	-3(64 ( RSTD ( -2(64
	1(64Tc
	Tc
	3 (FR1), 0 (FR2)
	5

	RSTD_6354
	-2(64 ( RSTD ( -1(64
	1(64Tc
	Tc
	3 (FR1), 0 (FR2)
	5

	RSTD_6355
	-1(64 ( RSTD ( 0
	1(64Tc
	Tc
	3 (FR1), 0 (FR2)
	5

	RSTD_6356
	0 < RSTD ( 1(64
	1(64Tc
	Tc
	3 (FR1), 0 (FR2)
	5

	RSTD_6357
	1(64 < RSTD ( 2(64
	1(64Tc
	Tc
	3 (FR1), 0 (FR2)
	5

	RSTD_6358
	2(64 < RSTD ( 3(64
	1(64Tc
	Tc
	3 (FR1), 0 (FR2)
	5

	…
	…
	
	…
	
	

	RSTD_10450
	4094(64 < RSTD ( 4095(64
	1(64Tc
	Tc
	3 (FR1), 0 (FR2)
	5

	RSTD_10451
	4095(64 < RSTD ( 4096(64
	1(64Tc
	Tc
	3 (FR1), 0 (FR2)
	5

	RSTD_10452
	4096(64 < RSTD ( 4101(64
	5(64Tc
	Tc
	5 (FR1), 3 (FR2)
	5

	RSTD_10453
	4101(64 < RSTD ( 4106(64
	5(64Tc
	Tc
	5 (FR1), 3 (FR2)
	5

	…
	…
	
	…
	
	

	RSTD_12709
	15381(64 < RSTD ( 15386(64
	5(64Tc
	Tc
	5 (FR1), 3 (FR2)
	5

	RSTD_12710
	15386(64 < RSTD ( 15391(64
	5(64Tc
	Tc
	5 (FR1), 3 (FR2)
	5

	RSTD_12711
	15391(64 < RSTD
	-
	Tc
	5 (FR1), 3 (FR2)
	5


· Proposal 3: The reportable quantities RSTD_delta_i are as in Table 2.

Table 2: Reported relative quantities nr-delta-RSTD for PRS RSTD reporting in NR

	Reported Relative Quantity Value
RSTD_delta_i
	Measured Relative Quantity Value, 
[image: image3.wmf]RSTD

D


	Unit

	
	
	

	RSTD_delta_0
	0
	Tc

	RSTD_delta_1
	1
	Tc

	RSTD_delta_2
	2
	Tc

	…
	…
	…

	RSTD_delta_63
	63
	Tc

	RSTD_delta_64
	64
	Tc

	RSTD_delta_65
	80
	Tc

	RSTD_delta_66
	96
	Tc

	RSTD_delta_67
	112
	Tc

	RSTD_delta_68
	128
	Tc

	RSTD_delta_69
	144
	Tc

	RSTD_delta_70
	160
	Tc

	RSTD_delta_71
	176
	Tc

	RSTD_delta_72
	192
	Tc

	RSTD_delta_73
	208
	Tc

	RSTD_delta_74
	224
	Tc

	RSTD_delta_75
	240
	Tc

	RSTD_delta_76
	256
	Tc

	RSTD_delta_77
	272
	Tc

	RSTD_delta_78
	288
	Tc

	RSTD_delta_79
	304
	Tc

	NOTE: RSTD_delta_i is chosen so that the difference between the measured RSTD quantity and the lower bound of its corresponding range from Table 1 is in [
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,
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+ resolutionStep], where 

resolutionStep=2k,
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 is the measured relative quantity for which mod((RSTD,2k)==0 and 
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< step_i where step_i corresponds to RSTD_i in Table 1, 

kmin≤k≤kmax, 

      kmin and kmax are as defined in Table 1.


The measured RSTD is then such that it exceeds the lower bound of the corresponding range from Table 1 by a value falling between
[image: image8.wmf]RSTD
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 and 
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+ resolutionStep, where the resolutionStep can be, e.g., 1 Tc, 2 Tc, 4 Tc, 8 Tc, 16 Tc, and 32 Tc, corresponding to k=0, 1, 2, 3, 4, and 5 in Tc2k in [2]. 
· Proposal 4: The maximum step for 
[image: image10.wmf]RSTD
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 is determined based on kmax=5 (32 Tc) for both center and edge ranges of the reference quantities, for both FR1 and FR2, which corresponds to 0.5 Ts in LTE.
· Proposal 5: The minimum step for 
[image: image11.wmf]RSTD
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 is determined based on kmin:
· In FR1: 

· kmin=3 (8 Tc) for the center range of the reference quantities, which corresponds to 0.125 Ts in LTE,
· kmin=5 (32 Tc) for the edge ranges of the reference quantities, which corresponds to 0.5 Ts in LTE.

· In FR2: 

· kmin=0 (1 Tc) for the center range of the reference quantities,
· kmin=3 (8 Tc) for the edge ranges of the reference quantities.
Table 2 proposes reported relative quantities that can be reported together with reference quantities from the center range and the edges of Table 1. The explicit list of applicable k values in Table 2 is shown for information in Annex B, but it is easily obtained by applying mod((RSTD,2k)==0 and is therefore not needed in TS 38.133.
· Proposal 6: the set of applicable k-values contains any k([kmin;kmax] satisfying mod((RSTD,2k)==0.
· Observation 1: the network may not always have enough information to request a reasonable parameter k (suggested in [2]), e.g., it knows which k-values are applicable for FR1 and FR2 but it may not know whether the measured RSTD is large (falls in one of the edge parts of Table 1 where, for example, 1 Tc resolution does not make sense) or not.
· Proposal 7: The UE shall use the recommended by the network k-value if the k-value is applicable for the measured RSTD to be reported, otherwise the UE shall choose, e.g., the applicable k´ closest to k.

3 Differential PRS RSTD reporting
In [6], RAN2 informs RAN4 about its agreement related to differential positioning measurement reporting motivated by avoiding the signaling overhead:
Confirm (same as current running CR) when a UE is configured to report  multiple DL PRS RSTD, PRS RSRP, RxTX measurements with each measurement between a different pair of DL PRS resources or DL PRS resource sets, and those multiple measurements being performed on the same pair of TRPs, the UE reports one full measurement results and additional delta measurement(s).

The related signaling parts from [5] are highlighted below:
NR-DL-TDOA-MeasList-r16 ::= SEQUENCE (SIZE(1.. nrMaxTRPs)) OF NR-DL-TDOA-MeasElement-r16

NR-DL-TDOA-MeasElement-r16 ::= SEQUENCE {


trp-ID-r16





TRP-ID-r16


OPTIONAL,

nr-DL-PRS-ResourceId-r16

NR-DL-PRS-ResourceId-r16
 OPTIONAL,


nr-DL-PRS-ResourceSetId-r16

NR-DL-PRS-ResourceSetId-r16 OPTIONAL,


nr-TimeStamp-r16



NR-TimeStamp-r16,



nr-RSTD-r16





INTEGER (0..ffs),
-- FFS on the value range

 
nr-AdditionalPathList-r16

NR-AdditionalPathList-r16

OPTIONAL,


nr-TimingMeasQuality-r16



NR-TimingMeasQuality-r16,


nr-PRS-RSRP-Result-r16


INTEGER (FFS)


OPTIONAL, -- FFS, value range to be decided in RAN4.

nr-DL-TDOA-AdditionalMeasurements-r16



NR-DL-TDOA-AdditionalMeasurements-r16,


...

}

NR-DL-TDOA-AdditionalMeasurements-r16 ::= SEQUENCE (SIZE (1..3)) OF NR-DL-TDOA-AdditionalMeasurementElement-r16

NR-AdditionalPathList-r16 ::= SEQUENCE (SIZE(1..2)) OF NR-AdditionalPath-r16

NR-DL-TDOA-AdditionalMeasurementElement-r16 ::= SEQUENCE {


nr-DL-PRS-ResourceId-r16        NR-DL-PRS-ResourceId-r16
 OPTIONAL,


nr-DL-PRS-ResourceSetId-r16

NR-DL-PRS-ResourceSetId-r16 OPTIONAL,


nr-TimeStamp-r16



NR-TimeStamp-r16,


nr-RSTD-ResultDiff-r16


INTEGER (0..ffs),
-- FFS on the value range to be decided in RAN4         



dl-PRS-RSRP-ResultDiff-r16
INTEGER (FFS)

OPTIONAL, -- FFS on the value range
to be decided in RAN4         


nr-AdditionalPathList-r16

NR-AdditionalPathList-r16

OPTIONAL,

...

}

Based on the above: the absolute PRS RSTD measurement is to be reported for the reference PRS resource of the reference TRP and a PRS resource of a neighbor TRP, and the differential PRS RSTD reporting is for the same TRP pair but a different PRS resource of the neighbor TRP.

· Observation 2: The measurement report mapping for absolute PRS RSTD is not yet agreed in RAN4 and if the LTE approach is reused, then the PRS RSTD will be reported as a pair (reference quantity RSTDdiff_i, relative quantity RSTDdiff_delta_i).
· Proposal 8: The differential reporting should have the same structure as the absolute PRS RSTD measurement report mapping, i.e., it is a pair (reference quantity RSTDdiff_i, relative quantity RSTDdiff_delta_i).
The reference quantities RSTDdiff_i for differential reporting ideally need to cover the double range (in each of the positive and negative parts) of that for the reference quantities for absolute reporting, i.e., [-30782(64Tc; 30782(64Tc]. However, given that differential reporting is for the same pair of TRPs, this range can be somewhat reduced, e.g., to the center part of Table 1 (i.e., corresponding to the range [-4096(32Tc; 4096(32Tc]) with resolution step of 32Tc.
Table 3: Reported reference quantities RSTDdiff_i in PRS RSTD differential reporting
	Reported Reference Quantity Value

RSTDdiff_i
	Measured Quantity Value
RSTDdiff
	Reporting step,

step_i
	Unit

	RSTDdiff_0000
	RSTDdiff < -4096(32
	-
	Tc

	RSTDdiff_0001
	-4096(32 ( RSTDdiff < -4095(32
	32Tc
	Tc

	RSTDdiff_0002
	-4095(32 ( RSTDdiff < -4094(32
	32Tc
	Tc

	(
	(
	
	…

	RSTDdiff_8191
	-3(32 ( RSTDdiff ( -2(32
	32Tc
	Tc

	RSTDdiff_8192
	-2(32 ( RSTDdiff ( -1(32
	32Tc
	Tc

	RSTDdiff_8193
	-1(32 ( RSTDdiff ( 0
	32Tc
	Tc

	RSTDdiff_8194
	0 < RSTDdiff ( 1(32
	32Tc
	Tc

	RSTDdiff_8195
	1(32 < RSTDdiff ( 2(32
	32Tc
	Tc

	RSTDdiff_8196
	2(32 < RSTDdiff ( 3(32
	32Tc
	Tc

	…
	…
	
	…

	RSTDdiff_16383
	4094(32 < RSTDdiff ( 4095(32
	32Tc
	Tc

	RSTDdiff_16384
	4095(32 < RSTDdiff ( 4096(32
	32Tc
	Tc

	RSTDdiff_16385
	4096(32 < RSTDdiff
	-
	Tc


The relative quantities RSTDdiff_delta_i can span the same values as for relative quantities in absolute RSTD reporting in Table 2. These values are for clarity listed in Table 4.

Table 4: Reported relative quantities RSTDdiff-delta_i for differential PRS RSTD reporting in NR

	Reported Relative Quantity Value
RSTDdiff_delta_i
	Measured Relative Quantity Value, [image: image15.png]ARsTDdiff




	Unit

	
	
	

	RSTDdiff_delta_0
	0
	Tc

	RSTDdiff_delta_1
	1
	Tc

	RSTDdiff_delta_2
	2
	Tc

	…
	…
	…

	RSTDdiff_delta_63
	63
	Tc

	RSTDdiff_delta_64
	64
	Tc

	RSTDdiff_delta_65
	80
	Tc

	RSTDdiff_delta_66
	96
	Tc

	RSTDdiff_delta_67
	112
	Tc

	RSTDdiff_delta_68
	128
	Tc

	RSTDdiff_delta_69
	144
	Tc

	RSTDdiff_delta_70
	160
	Tc

	RSTDdiff_delta_71
	176
	Tc

	RSTDdiff_delta_72
	192
	Tc

	RSTDdiff_delta_73
	208
	Tc

	RSTDdiff_delta_74
	224
	Tc

	RSTDdiff_delta_75
	240
	Tc

	RSTDdiff_delta_76
	256
	Tc

	RSTDdiff_delta_77
	272
	Tc

	RSTDdiff_delta_78
	288
	Tc

	RSTDdiff_delta_79
	304
	Tc

	NOTE: RSTD_delta_i is chosen so that the difference between the measured RSTDdiff quantity and the lower bound of its corresponding range from Table 3 is in [[image: image17.png]ApsTpdiff



,[image: image19.png]
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 + resolutionStep], where 

resolutionStep=2k,

[image: image23.png]ApsTpdiff



 is the measured relative quantity for which mod([image: image25.png]ApsTpdiff



,2k)==0 and [image: image26.png]ApsTpdiff



< step_i where step_i corresponds to RSTDdiff_i in Table 3, 

kmin≤k≤kmax, 

      kmin=3 (for FR1) and kmin=0 (for FR2),

      kmax=5.


· Proposal 9: The reported reference quantities RSTDdiff_i for differential PRS RSTD differential reporting are reported according to Table 3.
· Proposal 10: The reported relative quantities RSTDdiff_delta_i for PRS RSTD differential reporting are reported according to Table 4.
4 Summary

The following have been proposed in this contribution.
For absolute PRS RSTD measurement reporting:
· Proposal 1: Reuse LTE approach: the UE reports a reference quantity RSTD_i (corresponding to rstd in LTE) and a relative quantity RSTD_delta_i (corresponding to delta-rstd in LTE).
· Proposal 2: The reportable reference quantities RSTD_i are as in the table below (Table 1):
	Reported Reference Quantity Value

RSTD_i
	Measured Quantity Value
RSTD
	Reporting step,

step_i
	Unit
	k

	
	
	
	
	kmin
	kmax

	RSTD_0000
	-15391(64 > RSTD
	-
	Tc
	5 (FR1), 3 (FR2)
	5

	RSTD_0001
	-15391(64 ( RSTD < -15386(64
	5(64Tc
	Tc
	5 (FR1), 3 (FR2)
	5

	…
	(
	
	…
	
	

	RSTD_2258
	-4106(64 ( RSTD < -4101(64
	5(64Tc
	Tc
	5 (FR1), 3 (FR2)
	5

	RSTD_2259
	-4101(64 ( RSTD < -4096(64
	5(64Tc
	Tc
	5 (FR1), 3 (FR2)
	5

	RSTD_2260
	-4096(64 ( RSTD < -4095(64
	1(64Tc
	Tc
	3 (FR1), 0 (FR2)
	5

	RSTD_2261
	-4095(64 ( RSTD < -4094(64
	1(64Tc
	Tc
	3 (FR1), 0 (FR2)
	5

	(
	(
	
	…
	
	

	RSTD_6353
	-3(64 ( RSTD ( -2(64
	1(64Tc
	Tc
	3 (FR1), 0 (FR2)
	5

	RSTD_6354
	-2(64 ( RSTD ( -1(64
	1(64Tc
	Tc
	3 (FR1), 0 (FR2)
	5

	RSTD_6355
	-1(64 ( RSTD ( 0
	1(64Tc
	Tc
	3 (FR1), 0 (FR2)
	5

	RSTD_6356
	0 < RSTD ( 1(64
	1(64Tc
	Tc
	3 (FR1), 0 (FR2)
	5

	RSTD_6357
	1(64 < RSTD ( 2(64
	1(64Tc
	Tc
	3 (FR1), 0 (FR2)
	5

	RSTD_6358
	2(64 < RSTD ( 3(64
	1(64Tc
	Tc
	3 (FR1), 0 (FR2)
	5

	…
	…
	
	…
	
	

	RSTD_10450
	4094(64 < RSTD ( 4095(64
	1(64Tc
	Tc
	3 (FR1), 0 (FR2)
	5

	RSTD_10451
	4095(64 < RSTD ( 4096(64
	1(64Tc
	Tc
	3 (FR1), 0 (FR2)
	5

	RSTD_10452
	4096(64 < RSTD ( 4101(64
	5(64Tc
	Tc
	5 (FR1), 3 (FR2)
	5

	RSTD_10453
	4101(64 < RSTD ( 4106(64
	5(64Tc
	Tc
	5 (FR1), 3 (FR2)
	5

	…
	…
	
	…
	
	

	RSTD_12709
	15381(64 < RSTD ( 15386(64
	5(64Tc
	Tc
	5 (FR1), 3 (FR2)
	5

	RSTD_12710
	15386(64 < RSTD ( 15391(64
	5(64Tc
	Tc
	5 (FR1), 3 (FR2)
	5

	RSTD_12711
	15391(64 < RSTD
	-
	Tc
	5 (FR1), 3 (FR2)
	5


· Proposal 3: The reportable quantities RSTD_delta_i are as in the table below (Table 2):

	Reported Relative Quantity Value
RSTD_delta_i
	Measured Relative Quantity Value, 
[image: image27.wmf]RSTD
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	Unit

	
	
	

	RSTD_delta_0
	0
	Tc

	RSTD_delta_1
	1
	Tc

	RSTD_delta_2
	2
	Tc

	…
	…
	…

	RSTD_delta_63
	63
	Tc

	RSTD_delta_64
	64
	Tc

	RSTD_delta_65
	80
	Tc

	RSTD_delta_66
	96
	Tc

	RSTD_delta_67
	112
	Tc

	RSTD_delta_68
	128
	Tc

	RSTD_delta_69
	144
	Tc

	RSTD_delta_70
	160
	Tc

	RSTD_delta_71
	176
	Tc

	RSTD_delta_72
	192
	Tc

	RSTD_delta_73
	208
	Tc

	RSTD_delta_74
	224
	Tc

	RSTD_delta_75
	240
	Tc

	RSTD_delta_76
	256
	Tc

	RSTD_delta_77
	272
	Tc

	RSTD_delta_78
	288
	Tc

	RSTD_delta_79
	304
	Tc

	NOTE: RSTD_delta_i is chosen so that the difference between the measured RSTD quantity and the lower bound of its corresponding range from Table 1 is in [
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D

,
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+ resolutionStep], where 

resolutionStep=2k,
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 is the measured relative quantity for which mod((RSTD,2k)==0 and 
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< step_i where step_i corresponds to RSTD_i in Table 1, 

kmin≤k≤kmax, 

      kmin and kmax are as defined in Table 1.


· Proposal 4: The maximum step for 
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 is determined based on kmax=5 (32 Tc) for both center and edge ranges of the reference quantities, for both FR1 and FR2.
· Proposal 5: The minimum step for 
[image: image33.wmf]RSTD
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 is determined based on kmin:

· In FR1: 

· kmin=3 (8 Tc) for the center range of the reference quantities,
· kmin=5 (32 Tc) for the edge ranges of the reference quantities,

· In FR2: 

· kmin=0 (1 Tc) for the center range of the reference quantities,

· kmin=3 (8 Tc) for the edge ranges of the reference quantities.
· Proposal 6: the set of applicable k-values contains any k([kmin;kmax] satisfying mod((RSTD,2k)==0.
· Observation 1: the network may not always have enough information to request a reasonable parameter k (suggested in [2]), e.g., it knows which k-values are applicable for FR1 and FR2 but it may not know whether the measured RSTD is large (falls in one of the edge parts of Table 1 where, for example, 1 Tc resolution does not make sense) or not.

· Proposal 7: The UE shall use the recommended by the network k-value if the k-value is applicable for the measured RSTD to be reported, otherwise the UE shall choose, e.g., the applicable k´ closest to k.
For differential reporting for PRS RSTD:

· Observation 2: The measurement report mapping for absolute PRS RSTD is not yet agreed in RAN4 and if the LTE approach is reused, then the PRS RSTD will be reported as a pair (reference quantity RSTDdiff_i, relative quantity RSTDdiff_delta_i).
· Proposal 8: The differential reporting should have the same structure as the absolute PRS RSTD measurement report mapping, i.e., it is a pair (reference quantity RSTDdiff_i, relative quantity RSTDdiff_delta_i).
· Proposal 9: The reported reference quantities RSTDdiff_i for differential PRS RSTD differential reporting are reported according to the table below (Table 3):
	Reported Reference Quantity Value

RSTDdiff_i
	Measured Quantity Value
RSTDdiff
	Reporting step,

step_i
	Unit

	RSTDdiff_0000
	RSTDdiff < -4096(32
	-
	Tc

	RSTDdiff_0001
	-4096(32 ( RSTDdiff < -4095(32
	32Tc
	Tc

	RSTDdiff_0002
	-4095(32 ( RSTDdiff < -4094(32
	32Tc
	Tc

	(
	(
	
	…

	RSTDdiff_8191
	-3(32 ( RSTDdiff ( -2(32
	32Tc
	Tc

	RSTDdiff_8192
	-2(32 ( RSTDdiff ( -1(32
	32Tc
	Tc

	RSTDdiff_8193
	-1(32 ( RSTDdiff ( 0
	32Tc
	Tc

	RSTDdiff_8194
	0 < RSTDdiff ( 1(32
	32Tc
	Tc

	RSTDdiff_8195
	1(32 < RSTDdiff ( 2(32
	32Tc
	Tc

	RSTDdiff_8196
	2(32 < RSTDdiff ( 3(32
	32Tc
	Tc

	…
	…
	
	…

	RSTDdiff_16383
	4094(32 < RSTDdiff ( 4095(32
	32Tc
	Tc

	RSTDdiff_16384
	4095(32 < RSTDdiff ( 4096(32
	32Tc
	Tc

	RSTDdiff_16385
	4096(32 < RSTDdiff
	-
	Tc


· Proposal 10: The reported relative quantities RSTDdiff_delta_i for PRS RSTD differential reporting are reported according to the table below (Table 4):
	Reported Relative Quantity Value
RSTDdiff_delta_i
	Measured Relative Quantity Value, [image: image35.png]ARsTDdiff




	Unit

	
	
	

	RSTDdiff_delta_0
	0
	Tc

	RSTDdiff_delta_1
	1
	Tc

	RSTDdiff_delta_2
	2
	Tc

	…
	…
	…

	RSTDdiff_delta_63
	63
	Tc

	RSTDdiff_delta_64
	64
	Tc

	RSTDdiff_delta_65
	80
	Tc

	RSTDdiff_delta_66
	96
	Tc

	RSTDdiff_delta_67
	112
	Tc

	RSTDdiff_delta_68
	128
	Tc

	RSTDdiff_delta_69
	144
	Tc

	RSTDdiff_delta_70
	160
	Tc

	RSTDdiff_delta_71
	176
	Tc

	RSTDdiff_delta_72
	192
	Tc

	RSTDdiff_delta_73
	208
	Tc

	RSTDdiff_delta_74
	224
	Tc

	RSTDdiff_delta_75
	240
	Tc

	RSTDdiff_delta_76
	256
	Tc

	RSTDdiff_delta_77
	272
	Tc

	RSTDdiff_delta_78
	288
	Tc

	RSTDdiff_delta_79
	304
	Tc

	NOTE: RSTD_delta_i is chosen so that the difference between the measured RSTDdiff quantity and the lower bound of its corresponding range from Table 3 is in [[image: image37.png]ApsTpdiff
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 + resolutionStep], where 

resolutionStep=2k,
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 is the measured relative quantity for which mod([image: image45.png]ApsTpdiff



,2k)==0 and [image: image46.png]ApsTpdiff



< step_i where step_i corresponds to RSTDdiff_i in Table 3, 

kmin≤k≤kmax, 

      kmin=3 (for FR1) and kmin=0 (for FR2),

      kmax=5.


Based on the above proposals a draft CR is provided in [3].
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6 Annex A: LTE RSTD Measurement Report Mapping (TS 36.133)
9.1.10.3
RSTD Measurement Report Mapping
The reporting range of RSTD is defined from -15391Ts to 15391Ts with 1Ts resolution for absolute value of RSTD less or equal to 4096Ts and 5Ts for absolute value of RSTD greater than 4096Ts.

The mapping of measured quantity is defined in Table 9.1.10.3-1.

Table 9.1.10.3-1: RSTD report mapping

	Reported Value
	Measured Quantity Value
	Unit

	RSTD_0000
	-15391 > RSTD
	Ts

	RSTD_0001
	-15391 ( RSTD < -15386
	Ts

	…
	(
	…

	RSTD_2258
	-4106 ( RSTD < -4101
	Ts

	RSTD_2259
	-4101 ( RSTD < -4096
	Ts

	RSTD_2260
	-4096 ( RSTD < -4095
	Ts

	RSTD_2261
	-4095 ( RSTD < -4094
	Ts

	(
	(
	…

	RSTD_6353
	-3 ( RSTD ( -2
	Ts

	RSTD_6354
	-2 ( RSTD ( -1
	Ts

	RSTD_6355
	-1 ( RSTD ( 0
	Ts

	RSTD_6356
	0 < RSTD ( 1
	Ts

	RSTD_6357
	1 < RSTD ( 2
	Ts

	RSTD_6358
	2 < RSTD ( 3
	Ts

	…
	…
	…

	RSTD_10450
	4094 < RSTD ( 4095
	Ts

	RSTD_10451
	4095 < RSTD ( 4096
	Ts

	RSTD_10452
	4096 < RSTD ( 4101
	Ts

	RSTD_10453
	4101 < RSTD ( 4106
	Ts

	…
	…
	…

	RSTD_12709
	15381 < RSTD ( 15386
	Ts

	RSTD_12710
	15386 < RSTD ( 15391
	Ts

	RSTD_12711
	15391 < RSTD
	Ts


9.1.10.4
Higher-Resolution RSTD Measurement Report Mapping
The reporting range of higher-resolution RSTD is defined from -15391 Ts to 15391 Ts with 0.5 Ts resolution.

The UE shall report a reference quantity based on Table 9.1.10.3-1 and a relative quantity 
[image: image47.wmf]RSTD
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 defined in Table 9.1.10.4-1, so that the difference between the measured RSTD quantity and the lower bound of the corresponding range from Table 9.1.10.3-1 is between 
[image: image48.wmf]RSTD
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 and 
[image: image49.wmf]RSTD

D

+ resolutionStep.

RSTD_delta_0 or RSTD_delta_1 specified in Table 9.1.10.4-1 can be reported together with any value from Table 9.1.10.3-1 in the range from RSTD_2260 to RSTD_10451. In this case, resolutionStep is 0.5.
Any relative quantity value from Table 9.1.10.4-1, except RSTD_delta_1, can be reported together with any value from Table 9.1.10.3-1 in the range from RSTD_0000 to RSTD_2259 or in the range from RSTD_10452 to RSTD_12711. In this case, resolutionStep is 1.0.
Table 9.1.10.4-1: Relative quantity mapping for higher-resolution RSTD measurement reporting

	Reported Relative Quantity Value
	Measured Relative Quantity Value, 
[image: image50.wmf]RSTD

D


	Unit

	RSTD_delta_0
	0
	Ts

	RSTD_delta_1
	0.5
	Ts

	RSTD_delta_2
	1.0
	Ts

	RSTD_delta_3
	2.0
	Ts

	RSTD_delta_4
	3.0
	Ts

	RSTD_delta_5
	4.0
	Ts


7 Annex B: Detailed List of Applicable k-Values
	Reported Relative Quantity Value
	Measured Relative Quantity Value, 
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	Unit
	A list of all applicable k (any k in [kmin,kmax] satisfying mod((RSTD,2k)==0)

	
	
	
	FR1
	FR2

	
	
	
	When RSTD_delta_i is reported together with 

RSTD_2260…RSTD_10451 

(kmin=3, kmax=5)
	When RSTD_delta_i is reported together with 

RSTD_0000...RSTD_2259 or 
RSTD_10452…RSTD_12711
(kmin=5, kmax=5)
	When RSTD_delta_i is reported together with 

RSTD_2260…RSTD_10451
(kmin=0, kmax=5)
	When RSTD_delta_i is reported together with 

RSTD_0000...RSTD_2259 or 
RSTD_10452…RSTD_12711
(kmin=3, kmax=5)

	RSTD_delta_0
	0
	Tc
	3, 4, 5
	5
	0, 1, 2, 3, 4, 5
	3, 4, 5

	RSTD_delta_1
	1
	Tc
	-
	-
	0
	-

	RSTD_delta_2
	2
	Tc
	-
	-
	0, 1
	-

	RSTD_delta_3
	3
	Tc
	-
	-
	0
	-

	RSTD_delta_4
	4
	Tc
	-
	-
	0, 1, 2 
	-

	RSTD_delta_5
	5
	Tc
	-
	-
	0
	-

	RSTD_delta_6
	6
	Tc
	-
	-
	0, 1
	-

	RSTD_delta_7
	7
	Tc
	-
	-
	0
	-

	RSTD_delta_8
	8
	Tc
	3
	-
	0, 1, 2, 3
	3

	RSTD_delta_9
	9
	Tc
	-
	-
	0
	-

	RSTD_delta_10
	10
	Tc
	-
	-
	0, 1
	-

	RSTD_delta_11
	11
	Tc
	-
	-
	0
	-

	RSTD_delta_12
	12
	Tc
	-
	-
	0, 1, 2
	-

	RSTD_delta_13
	13
	Tc
	-
	-
	0
	-

	RSTD_delta_14
	14
	Tc
	-
	-
	0, 1
	-

	RSTD_delta_15
	15
	Tc
	-
	-
	0
	-

	RSTD_delta_16
	16
	Tc
	3, 4
	-
	0, 1, 2, 3, 4
	3, 4

	RSTD_delta_17
	17
	Tc
	-
	-
	0
	-

	RSTD_delta_18
	18
	Tc
	-
	-
	0, 1
	-

	RSTD_delta_19
	19
	Tc
	-
	-
	0
	-

	RSTD_delta_20
	20
	Tc
	-
	-
	0, 1, 2
	-

	RSTD_delta_21
	21
	Tc
	-
	-
	0
	-

	RSTD_delta_22
	22
	Tc
	-
	-
	0, 1
	-

	RSTD_delta_23
	23
	Tc
	-
	-
	0
	-

	RSTD_delta_24
	24
	Tc
	3
	-
	0, 1, 2, 3
	3

	RSTD_delta_25
	25
	Tc
	-
	-
	0
	-

	RSTD_delta_26
	26
	Tc
	-
	-
	0, 1
	-

	RSTD_delta_27
	27
	Tc
	-
	-
	0
	-

	RSTD_delta_28
	28
	Tc
	-
	-
	0, 1, 2
	-

	RSTD_delta_29
	29
	Tc
	-
	-
	0
	-

	RSTD_delta_30
	30
	Tc
	-
	-
	0, 1
	-

	RSTD_delta_31
	31
	Tc
	-
	-
	0
	-

	RSTD_delta_32
	32
	Tc
	3, 4, 5
	5
	0, 1, 2, 3, 4, 5
	3, 4, 5

	RSTD_delta_33
	33
	Tc
	-
	-
	0
	-

	RSTD_delta_34
	34
	Tc
	-
	-
	0, 1
	-

	RSTD_delta_35
	35
	Tc
	-
	-
	0
	-

	RSTD_delta_36
	36
	Tc
	-
	-
	0, 1, 2 
	-

	RSTD_delta_37
	37
	Tc
	-
	-
	0
	-

	RSTD_delta_38
	38
	Tc
	-
	-
	0, 1
	-

	RSTD_delta_39
	39
	Tc
	-
	-
	0
	-

	RSTD_delta_40
	40
	Tc
	3
	-
	0, 1, 2, 3
	3

	RSTD_delta_41
	41
	Tc
	-
	-
	0
	-

	RSTD_delta_42
	42
	Tc
	-
	-
	0, 1
	-

	RSTD_delta_43
	43
	Tc
	-
	-
	0
	-

	RSTD_delta_44
	44
	Tc
	-
	-
	0, 1, 2
	-

	RSTD_delta_45
	45
	Tc
	-
	-
	0
	-

	RSTD_delta_46
	46
	Tc
	-
	-
	0, 1
	-

	RSTD_delta_47
	47
	Tc
	-
	-
	0
	-

	RSTD_delta_48
	48
	Tc
	3, 4
	-
	0, 1, 2, 3, 4
	3, 4

	RSTD_delta_49
	49
	Tc
	-
	-
	0
	-

	RSTD_delta_50
	50
	Tc
	-
	-
	0, 1
	-

	RSTD_delta_51
	51
	Tc
	-
	-
	0
	-

	RSTD_delta_52
	52
	Tc
	-
	-
	0, 1, 2
	-

	RSTD_delta_53
	53
	Tc
	-
	-
	0
	-

	RSTD_delta_54
	54
	Tc
	-
	-
	0, 1
	-

	RSTD_delta_55
	55
	Tc
	-
	-
	0
	-

	RSTD_delta_56
	56
	Tc
	3
	-
	0, 1, 2, 3
	3

	RSTD_delta_57
	57
	Tc
	-
	-
	0
	-

	RSTD_delta_58
	58
	Tc
	-
	-
	0, 1
	-

	RSTD_delta_59
	59
	Tc
	-
	-
	0
	-

	RSTD_delta_60
	60
	Tc
	-
	-
	0, 1, 2
	-

	RSTD_delta_61
	61
	Tc
	-
	-
	0
	-

	RSTD_delta_62
	62
	Tc
	-
	-
	0, 1
	-

	RSTD_delta_63
	63
	Tc
	-
	-
	0
	-

	RSTD_delta_64
	64
	Tc
	-
	5
	-
	3, 4, 5

	RSTD_delta_65
	80
	Tc
	-
	-
	-
	3, 4

	RSTD_delta_66
	96
	Tc
	-
	5
	-
	3, 4, 5

	RSTD_delta_67
	112
	Tc
	-
	-
	-
	3, 4

	RSTD_delta_68
	128
	Tc
	-
	5
	-
	3, 4, 5

	RSTD_delta_69
	144
	Tc
	-
	-
	-
	3, 4

	RSTD_delta_70
	160
	Tc
	-
	5
	-
	3, 4, 5

	RSTD_delta_71
	176
	Tc
	-
	-
	-
	3, 4

	RSTD_delta_72
	192
	Tc
	-
	5
	-
	3, 4, 5

	RSTD_delta_73
	208
	Tc
	-
	-
	-
	3, 4

	RSTD_delta_74
	224
	Tc
	-
	5
	-
	3, 4, 5

	RSTD_delta_75
	240
	Tc
	-
	-
	-
	3, 4

	RSTD_delta_76
	256
	Tc
	-
	5
	-
	3, 4, 5

	RSTD_delta_77
	272
	Tc
	-
	-
	-
	3, 4

	RSTD_delta_78
	288
	Tc
	-
	5
	-
	3, 4, 5

	RSTD_delta_79
	304
	Tc
	-
	-
	-
	3, 4
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