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1. Introduction

In RAN4#96-e meeting, the requirements for gNB measurements for positioning were discussed and there is some consensus reached. The agreements and the remaining issues were captured in WF [1] as below: 
	· SRS configurations for defining accuracy requirements are derived from link level simulations.

· SRS configurations for which accuracy requirements are met are FFS.

· gNB positioning measurement accuracy is defined based on the SRS BW.
· FFS: gNB measurements for which accuracy shall be defined.
· Option 1: Define accuracy for SRS-RSRP and gNB Rx-Tx time difference 

· Option 2: Define accuracy for SRS-RSRP, gNB Rx-Tx time difference and UL RTOA

· FFS: whether gNB positioning measurement accuracy is optional or mandatory if gNB supports the positioning measurement. 
· Option 1: Mandatory for gNB to meet accuracy for supported positioning measurement 

· Option 2: Optional for gNB to meet accuracy for supported positioning measurement
· FFS: One set or separate set of side conditions (e.g. SINR) for defining gNB positioning measurement accuracy.

· Option 1:One set of side conditions to meet accuracy for UE in serving as well as in neighbour cells 

· Option 2: Separate side conditions to meet accuracy for UE in serving and for UE in neighbour cells 

· FFS: Methodology for deriving gNB positioning measurement accuracy.

· Option 1: Side conditions based on clause 7.2, TS 36.111

· Option 2:  Side conditions derived from system simulations

· FFS: Antenna beam configuration assumption in gNB for defining gNB positioning measurement accuracy.
· Option 1: Fixed antenna beams are assumed in gNB for deriving accuracy

· Option 2: Accuracy does not depend on antenna beam configuration in gNB i.e. do not assume fixed gNB antenna beams 
· FFS: whether accuracy is defined and met for all or subset of SRS configurations:

· Option 1: Accuracy is defined for all SRS configurations but is met only for subset of SRS configurations declared by the manufacturer

· Option 2: Accuracy is defined and met for subset of SRS configurations. 

· gNB positioning measurement accuracy requirement depends on BS type (1-C, 1-H, 1-O, 2-O).

· Note: This issue can be further checked after the side condition is defined.


In this paper, we further discuss the remaining issues and provide our views on the gNB measurement requirements.
2. Discussion
2.1. Selection of option for gNB measurement accuracy requirements
In RAN4#94-e meeting, it was agreed the accuracy requirements of gNB Rx-Tx time difference and UL SRS RSRP should be defined. And in RAN4#94-e-bis meeting, accuracy requirement of AOA/ZOA measurement was agreed to be deprioritized. Based on this, if UL RTOA measurement is not defined either, we will have no measurement to support UL-only based positioning in R16. So in our opinion, the accuracy requirement of UL RTOA measurement is necessary. 

Actually after several discussions on this issue, in deed, we have a common understanding that accuracy requirements of gNB measurement above should all be defined, the only concern is the time. But we don’t think this is a problem for UL RTOA measurement if the gNB Rx-Tx time difference and SRS RSRP are defined.
From the definition of gNB Rx-Tx time difference and UL RTOA measurement in 38.215 [2], for both measurements, the main issue when defining the accuracy requirements is the Rx time evaluation. The Tx time in gNB Rx-Tx time difference and the reference time in RTOA are both configured by gNB and do not impact the accuracy evaluation. So the accuracy requirements of UL RTOA can be almost defined once the gNB Rx-Tx time difference accuracy requirement is defined.
Proposal 1:  Define accuracy for SRS-RSRP, gNB Rx-Tx time difference and UL RTOA.
2.2. Optionality of gNB accuracy requirements
It is common understanding that the positioning method supported by gNB is optional. For the accuracy requirements of measurement supported by gNB corresponding to a specific positioning method, in our opinion, should not be optional. 
When a positioning method is supported by gNB, the corresponding measurement report is requested by LMF, as long as the measurement is provided by gNB, the accuracy requirements shall be met, otherwise, it makes no sense to define the accuracy requirements. I don’t understand why the measurement is supported if the accuracy requirement is not satisfied. 
Proposal 2: Mandatory for gNB to meet accuracy for supported positioning measurement.

2.3. Side conditions
Side condition is the minimum SNR level of SRS receiving for UL measurement to meet accuracy requirements. In our understanding this shall not differentiate whether it is serving cell or neighbour cell. 
In RAN4#94-e-bis meeting, it was agreed that same side condition is used for different gNB measurements. And for some gNB measurement such as gNB Rx-Tx time difference, it can be measured in both serving cell and neighbour cells of UE. For these cases, the accuracy requirements of both serving cell and neighbour cell should be satisfied. Generally the receiving signal power is larger than neighbour cell, so to meet both requirements, the side condition shall be defined based on neighbour cell corresponding SNR level. The side condition of UL RTOA measurement can be derived from system simulation.
Proposal 3: One set of side conditions is defined to meet accuracy for UE’s serving as well as neighbor cell, and the value can be derived from system simulation.
2.4. Beam configuration
For this issue, the meaning of fixed antenna beam needs to be clarified. Does it mean the accuracy requirement is defined based on the assumption that the gNB has adjusted its received beam direction aligned with UE transmitted beam i.e. the accuracy requirement only apply in UE transmitted beam direction (not a stationary direction)? If so, we think this is agreeable. Because the gNB received beam is actually adjusted to UE transmit direction in testing and gNB measuring. We only test the measurement accuracy when gNB received beam is aligned with UE transmitted beam, so we cannot ensure the accuracy from other direction. 
The description of fixed antenna beam is easily thought as a stationary beam direction, but actually we think it can be any direction according to transmitted UL SRS signal.
Proposal 4: gNB measurement accuracy requirement is applied when gNB receives in beam direction which UL signal is transmitted.
3. Conclusions

In this paper we give our opinions on gNB measurement requirements, following proposals are provided.
 Proposal 1: Define accuracy for SRS-RSRP, gNB Rx-Tx time difference and UL RTOA.
Proposal 2: Mandatory for gNB to meet accuracy for supported positioning measurement.

Proposal 3: One set of side conditions is defined to meet accuracy for UE’s serving as well as neighbor cell, and the value can be derived from system simulation.
Proposal 4: gNB measurement accuracy requirement is applied when gNB receives in beam direction which UL signal is transmitted.
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