[bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN4 WG4 Meeting #100-e	R4-2112552
Electronic meeting, 16 August – 27 August, 2021

Source: 	vivo
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Title: 	Discussion on latency reduction of positioning measurement
Agenda Item:	9.21.2.3
Document for:	Discussion
Introduction
The item on NR positioning enhancement for RRM core requirement was discussed at RAN4 #99e. A WF [1] related to latency reduction was duplicated as below: 
	· General issues with latency reduction
· RAN4 requirements definition on latency reduction are reliant on RAN1 solutions, which RAN4 needs to discuss after RAN1 has made agreement
· Latency enhancements in relation to UE measurement time
· Outcome of possible definition of {N, T} capabilities to indicate measurements/processing time (T) in relation to reference signal duration (T) by other WGs can be studied by RAN4
· FFS: RAN4 to study possible Rel-17 latency enhancements in relation to UE capability {N, T} within Rel-16 framework
· FFS: Discuss and identify (further) conditions which can lead to enhanced requirements regarding UE measurement time
· Latency enhancements in relation to measurement gaps
· Wait on outcome of RAN1/2 on measurement gap enhancements or gapless measurement. Introducing new measurement gap pattens is FFS and shall be addressed in the next meeting


In this paper, we provide our views on latency reduction of positioning measurement.
[bookmark: OLE_LINK5]Discussion
The latency reduction mainly has the following aspects that have RRM impacts in RRM requirements. 
· Reduce the number of measurement samples
· Add a new set of {N, T}
· Gap less measurement 
· Measurement gap enhancements
Reduce the number of measurement samples
A LS has been sent from RAN1 to RAN4 regarding the number of samples in PRS measurement period requirements for the purpose of latency reduction. In [2], we provide the detailed simulation results for UE Rx-Tx time difference measurement accuracy、PRS RSTD measurement accuracy and PRS-RSRP measurement accuracy. The corresponding simulation parameters can be found in Appendix. Based our simulation results, there exists some PRS measurement accuracy reduction for 2 samples compared with 4 samples under the side condition of -6dB. However, in our opinion, from the perspective of latency reduction, it is feasible to allow 2 samples to perform positioning measurement. In addition, when the side condition is -13dB, the PRS measurement accuracy is also acceptable for 2 samples except the case of 24RBs. So it is also recommendable to allow 2 samples to perform PRS measurement if the number of PRS RB is no less than 48.
Proposal 1: Consider 2 samples under the side condition of -6dB for positioning measurement.
Proposal 2: Consider 2 samples when the number of PRS RB is no less than 48 under the side condition of -13dB for positioning measurement.
Add a new set of {N, T}
In Rel-16, the DL-PRS Processing capability has been described in clause 6.4.3 of TS 37.355. We duplicate the content as below:
durationOfPRS-Processing
Indicates the duration N of DL-PRS symbols in units of ms a UE can process every T ms assuming maximum DL-PRS bandwidth provided in supportedBandwidthPRS and comprises the following subfields:
-	durationOfPRS-ProcessingSymbols: This field specifies the values for N. Enumerated values indicate 0.125, 0.25, 0.5, 1, 2, 4, 8, 12, 16, 20, 25, 30, 35, 40, 45, 50 ms.
-	durationOfPRS-ProcessingSymbolsInEveryTms: This field specifies the values for T. Enumerated values indicate 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280 ms.
When T is 8ms, there are 6 possible values for duration of PRS-ProcessingSymbols: N = {0.125 0.25 0.5 1 2 4}. In the current protocol, there is only one T value within 10ms. If N is 0.125, the minimum of T that can be selected is 8ms. This causes an increase for latency. Therefore, it is possible to allow a shorter T for a smaller PRS duration N to reduce the latency.
Proposal 3: A new set of {N, T} to allow a shorter processing Time T for a smaller PRS duration N for NR-DL-PRS-ProcessingCapability may be introduced. 
Gap less measurement 
If the PRS measurement can be done without measurement gap, this leads to shorter measurement period. One reason is that without MG, RRC configuration time is saved and reduce the total latency. The other reason is that PRS measurement is separated form RRM measurement. This solves the problem of increasing the latency caused by sharing gaps. The MG-less measurement was extensively discussed in RAN1 but there is no clear conclusion in RAN1. So RAN4 should start the discussion until there is progress in RAN1. In addition, if the positioning measurement without MG can be agreed, the new requirements need to be discussed since there is no related requirements in Rel-16.
Proposal 4: The gap less measurement for PRS measurement need to wait for the final conclusion from RAN1.
Measurement gap enhancements
In order to reduce the latency, a possible way is to support multiple concurrent measurement gap patterns. 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. From the perspective of latency reduction, in our opinion, it is recommendable to support multiple concurrent measurement gap patterns for PRS measurement.
In addition, the other way is to allow per-configured measurement gap to perform positioning measurement. This also saves RRC measurement gap configuration time. The item on measurement gap enhancements have been discussed in Rel-17 MG enhancement WI. In our understanding, it is feasible to allow per-configured measurement gap for PRS measurement in order to reduce the latency.
Proposal 5: Multiple concurrent measurement gap patterns should be supported for PRS measurement.
Proposal 6: Per-configured measurement gap should be allowed for PRS measurement.

Conclusion
Proposal 1: Consider 2 samples under the side condition of -6dB for positioning measurement.
Proposal 2: Consider 2 samples when the number of PRS RB is no less than 48 under the side condition of -13dB for positioning measurement.
Proposal 3: A new set of {N, T} to allow a shorter processing Time T for a smaller PRS duration N for NR-DL-PRS-ProcessingCapability may be introduced. 
Proposal 4: The gap less measurement for PRS measurement should wait for the final conclusion from RAN1.
Proposal 5: Multiple concurrent measurement gap patterns should be supported for PRS measurement.
Proposal 6: Per-configured measurement gap should be allowed for PRS measurement.
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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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