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1. Introduction

In RAN4#94-e, gNB positioning measurement requirements were discussed and the outcomes are captured in the agreed WF [1]. 
In this paper, we will provide our views on the remaining issues in gNB positioning measurement requirements and report mapping.
2. Discussion
2.1. Requirements
In [1] the following are captured related to gNB measurement requirements. 
	· gNB positioning measurement accuracy requirements are optional:

· FFS whether accuracy requirement for a positioning measurement supported by a gNB is also optional. 

· Following conditions and scenarios for gNB accuracies are FFS until next RAN4 meeting

· Side conditions e.g. SNR:
· Option 1: based on only serving cell and corresponding SNR level
· Option 2: based on only neighbor cell (e.g. SNR lower than in serving cell) and corresponding SNR level
· Common vs specific side conditions e.g. SNR:
· Option 1: same side conditions for different type of gNB measurements
· Option 2: side conditions specific to each gNB measurement
· Antenna configuration:
· Option 1: fixed antenna beams
· Option 2: other options not precluded
· RS pattern:
· SRS configuration: FFS
· PRS configuration: FFS
· BS type: 1-C, 1-H, 1-O, 2-O
· Option 1: accuracy depends on BS type
· Option 2: other options not precluded


gNB measurements for NR positioning are listed in [2]. 
	DL/UL Reference Signals
	gNB Measurements
	To facilitate support of the following positioning techniques

	Rel.16 SRS for positioning
	UL RTOA
	UL-TDOA

	Rel.16 SRS for positioning
	UL SRS-RSRP
	UL-TDOA, UL-TDOA, UL-TDOA

	Rel.16 SRS for positioning, Rel.16 DL PRS
	gNB Rx-Tx time difference
	Multi-RTT

	Rel.16 SRS for positioning,
	AoA and ZoA
	UL-AoA, Multi-RTT


2.1.1. Optionality
On the optionality of the gNB measurement accuracy requirements, we think the applicability should be nothing different from gNB demodulation requirements, i.e. if a gNB declares support of a positioning technique, it should be able to meet the requirements defined for the corresponding measurement. 
Of course, the coverage of the requirements should be considered when defining the side condition e.g. the SRS configuration and the SNR condition. This is up to the detailed discussion when the work starts in the Perf part of the WI, but so far we have not identified any problem in finding a reasonable side condition where all gNBs can work.
Proposal 1: If a gNB declares support of a positioning technique, it should be able to meet the accuracy requirements defined for the corresponding measurement.
2.1.2. Side condition

On the side condition, in our view, all the gNB measurements are supposed to be performed towards UE in both serving cell and neighbor cell of the gNB. We do not see any of the positioning technique based on gNB measurement can work if gNB can only measure UE SRS from the serving cell. Therefore, the requirements should apply for measurement of UEs both in serving cell and neighbor cell.
The exact SNR levels depends on the deployment. For example, even requirements apply for neighbor cell UE, the SNR condition is not necessarily low. This can be further discussed in the Perf phase.
Proposal 2: The accuracy requirements apply for measurement of UEs both in serving cell and neighbor cell. The exact SNR levels can be FFS when the work starts.
Another issue in side condition is whether to use same or different side conditions for different gNB measurements. In our view, RAN4 should target to use a common set of conditions.
· Technically, UL-RTOA and Rx-Tx time difference are both timing related measurement, and from gNB Rx point of view there is no difference. We do not see a reason to define different side conditions for them. For SRS-RSRP (power measurement) and AoA/ZoA (angle measurement), we are open to further discussion.
· A gNB may support multiple positioning techniques. Similar as UE side, UE can take multiple measurements from the same set of PRS resources. A common side condition should apply in this case.
· A common set of side conditions also means RAN4 work load can be saved e.g. in agreeing on the exact conditions, running the simulation.
Proposal 3: RAN4 targets to use a common set of conditions for all measurements. In particular, same side condition should be used for the same type of measurement (timing, power or angle).
2.1.3. Antenna configuration
In our view, as a starting point, RAN4 should consider the same gNB antenna configuration as in gNB demodulation requirements. It is also not very clear to us what option 1 “fixed antenna beams” means. We suggest to further discuss this issue in the Perf phase.

2.1.4. RS configuration 
Based on the experience from the discussion on UE requirements for PRS measurement, the selection of the exact RS pattern for the requirements should be based on system level and link level performance. We believe this work can be done in the Perf phase. 

2.1.5. gNB types
We believe gNB measurement accuracy will depend on the gNB types due to different implementation margin in the measurement. For example, for timing measurement, the calibration error for the group delay between the antenna and the baseband may be different for different gNB types. Similar difference may exists for the RF calibration error for the power measurement. 

Proposal 4: RAN4 to study on the implementation margin for different gNB types and different measurement types (timing, power or angle). 
2.2. Report mapping 
2.2.1. UL-RTOA

UL-RTOA measurement is defined in 38.215 as below.

	[The UL Relative Time of Arrival (TUL-RTOA) is the beginning of subframe i containing SRS received in positioning node j, relative to the configurable reference time.]
Multiple SRS resources for positioning can be used to determine the beginning of one subframe containing SRS received at a positioning node.


Based on the definition, our view on the report mapping for absolute UL-RTOA is 

· The granularity is same as UE timing measurement (RSTD or Rx-Tx time difference). In particular, the reporting granularity is T = Tc*2k, where k is determined by the gNB and indicated in the reporting, and the candidate values are {-1, 0, 1, 2, 3, 4, 5} 

· On the range: the SRS Tx timing is based on TA of the serving cell, while the SRS Rx timing is based on the propagation difference between the gNB and the UE. 
· On the minimum value, considering in most cases UE is closer to its serving cell than to the neighbour gNB, the measurement would be most likely positive, and only a smaller range for negative values are needed to account for NTA_offset and inaccuracy of TA in the serving cell. We suggest the minimum value is -33us.

· On the maximum range, considering the possible distance between the UE and the neighbour gNB, we suggest to use +300us and +75us for FR1 and FR2.
· One report mapping table is defined for each k value 
Similar as for UE timing measurement, RAN1 and RAN2 also agreed to introduce differential reporting for additional resource (here resource means different Rx beam at gNB side) and additional path. Our view on the report mapping for differential UL-RTOA is same as for UE differential report for timing measurement:

· The reporting range is from 0 to +5us for additional resource report

· The reporting range is from -5us to +5us for additional path report
· The reporting granularity is same as for absolute value

Proposal 5: Report mapping for absolute UL-RTOA is defined as
· The granularity is same as UE timing measurement

· The range is from -33us to +300us for FR1 and -33us to +75us for FR2

· One report mapping table is defined for each k value
Proposal 6: Report mapping for differential UL-RTOA is defined as
· The reporting range is from 0 to +5us for additional resource report

· The reporting range is from -5us to +5us for additional path report

· The reporting granularity is same as for absolute value
2.2.2. Rx-Tx time difference

The definition of Rx-Tx time difference measurement is copied below from 38.215.

	The gNB Rx – Tx time difference is defined as TgNB-RX – TgNB-TX
Where:

TgNB-RX is the positioning node received timing of uplink subframe #i containing SRS associated with UE, defined by the first detected path in time.

TgNB-TX is the positioning node transmit timing of downlink subframe #j that is closest in time to the subframe #i received from the UE.

Multiple SRS resources for positioning can be used to determine the start of one subframe containing SRS.


As the definition of gNB Rx-Tx time difference is same as its UE counterpart, in our view, the report mapping should also be same because all the considerations for UE report mapping also apply for gNB part, for both absolute report and differential report.
Proposal 7: gNB Rx-Tx time difference repot mapping is same as UE Rx-Tx time difference repot mapping, for both absolute and differential report.
2.2.3. SRS-RSRP
SRS-RSRP measurement is taken by gNB of UE’s serving cell and also neighbor cells, so the SINR condition is similar to UL-RTOA. In LTE 36.111, the side condition for UL-RTOA is defined as

	The requirements apply under the following conditions:

●
SRS Ês/Iot  >= -16.9 dB,

●
Measured SRS Ês/Noc = -8 dB;

●
All interference and noise: AWGN,

●
Minimum Io -125.1 dBm/15kHz,

●
Maximum Io -50.0 dBm/BWchannel,


The minimum Io is -125.1 dBm/15kHz which gives approximately the lower bound of the SRS-RSRP. To simplify the specification, we suggest to also re-use the range and granularity of SS-RSRP for SRS-RSRP.

For differential reporting we suggest to re-use the same mapping as for PRS-RSRP, i.e. the range is from -30dBm to 0, and the granularity is 1dB.

Proposal 8: For absolute SRS-RSRP report mapping, the range of SS-RSRP is re-used. 
Proposal 9: For absolute SRS-RSRP report mapping, the range is from -30dBm to 0, and the granularity is 1dB.
3. Conclusions

In this paper we provided our views on the gNB measurement requirements and report mapping.
Measurement requirements
Proposal 1: If a gNB declares support of a positioning technique, it should be able to meet the accuracy requirements defined for the corresponding measurement.
Proposal 2: The accuracy requirements apply for measurement of UEs both in serving cell and neighbor cell. The exact SNR levels can be FFS when the work starts.
Proposal 3: RAN4 targets to use a common set of conditions for all measurements. In particular, same side condition should be used for the same type of measurement (timing, power or angle).
Proposal 4: RAN4 to study on the implementation margin for different gNB types and different measurement types (timing, power or angle). 
Report mapping
Proposal 5: Report mapping for absolute UL-RTOA is defined as
· The granularity is same as UE timing measurement

· The range is from -33us to +300us for FR1 and -33us to +75us for FR2

· One report mapping table is defined for each k value
Proposal 6: Report mapping for differential UL-RTOA is defined as
· The reporting range is from 0 to +5us for additional resource report

· The reporting range is from -5us to +5us for additional path report

· The reporting granularity is same as for absolute value
Proposal 7: gNB Rx-Tx time difference repot mapping is same as UE Rx-Tx time difference repot mapping, for both absolute and differential report.
Proposal 8: For absolute SRS-RSRP report mapping, the range of SS-RSRP is re-used. 
Proposal 9: For absolute SRS-RSRP report mapping, the range is from -30dBm to 0, and the granularity is 1dB.
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