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1. Introduction

In RAN4#98-e meeting, the requirements of gNB measurements for positioning were discussed and there is some consensus reached. The agreements and the remaining issues were captured in WF [1]. 
In this paper, we will further discuss some of the remaining issues and provide our views on the gNB measurement requirements. 
2. Discussion
2.1. Beam configuration
	· gNB accuracy requirements do not mandate gNB RX beam sweeping

· Options for capturing above agreements:

· Option 1:

· gNB accuracy requirements do not mandate gNB RX beam sweeping is captured only in the WF.

· Option 2:

· gNB accuracy requirements do not mandate gNB RX beam sweeping is included in the accuracy side conditions.

· Other options not precluded


It was agreed in previous meeting that the antenna beam configuration assumption for gNB positioning measurement accuracy follows the approach used in BS specifications: TS 38.104 and TS 38.141-1/2. And in last meeting, it was agreed that gNB accuracy requirements do not mandate gNB Rx beam sweeping. Actually we think how to choose the Rx beam when performing measurement is gNB implementation as long as the accuracy requirements are met. But this gNB implementation should not be the precondition of the accuracy requirement and no need to be captured in the specification as requirement applicability. 
Proposal 1: The agreement gNB accuracy requirements do not mandate gNB RX beam sweeping is not the precondition of the accuracy requirement and no need to be captured into the specification. 
2.2. Factors impacting timing measurement accuracy
	· RF calibration error for timing measurements depends on gNB type (1-C, 1-H, 1-O, 2-O).

· Implementation and RF margins are are FFS:

· Candidate options:

· Option 1: 

· 2 times calibration error
· Option 2: 

· group delay calibration margin = 8 Tc
· Option 3: 

· Depends on frequency range, SRS configuration and implementation (e.g. antenna)
· Other options not precluded


In last meeting, we have analysed the impact of calibration error of the group delay between antenna and the baseband on gNB measurement in [2] taking gNB Rx-Tx timing difference as an example. 

According to the analysis, the measurement error caused by group delay will be two times of the calibration error for the delay between antenna and the baseband. So when gNB Rx-Tx time difference measurement requirements are defined, except the simulation error of measurement, at least two times of calibration error is needed as margin. 
It was also agreed that RF calibration error for timing measurements depends on gNB type (1-C, 1-H, 1-O, 2-O). Then when defining accuracy requirement, the same calibration error among all types of gNB (e.g. the maximum of the value of all types of gNB) should be used. 
Proposal 2: When gNB Rx-Tx time difference measurement requirements are defined, except the simulation error of measurement, at least two times of calibration error is needed as the margin. 
Proposal 3: When defining accuracy requirement, the same calibration error among all types of gNB should be used. 
2.3. UL RTOA measurement accuracy
	· FFS: whether gNB Rx-Tx time difference accuracy can be reused for UL-RTOA accuracy
· FFS: how to define reference time in the ideal UL-RTOA 
· Agreements in GTW:
· Further identify how to derive reference time in the ideal UL-RTOA (e.g. whether it is determined by gNB’s own timing based on LMF configuration). 
· If no consensus reached in the 2nd round, then further send LS to RAN1 and RAN3 to clarify the procedure.
· Candidate options to define the reference time in the ideal UL-RTOA: 

· Option 1: it is based on gNB’s interpretation of the SFN initialisation Time, and thus determined by gNB local timing.

· Option 2: it is based on an external interpretation of the SFN initialisation Time

· Other options are not precluded.


From the definition of gNB Rx-Tx time difference and UL RTOA measurement in 38.215 [3], 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 reuse the gNB Rx-Tx time difference accuracy requirement. 
Proposal 4: The gNB Rx-Tx time difference accuracy requirements can be reused for UL-RTOA measurement. 
For the reference time of the ideal UL-RTOA measurement, our understanding is that it should be the gNB’s own timing. Since the UL measurement is performed by gNB itself, the reference should be based on gNB’s interpretation of the SFN time. It can be clarified in the specification if there is any confusion. 
Proposal 5: The reference time in the ideal UL-RTOA is based on gNB’s interpretation of the SFN initialisation time. 
3. Conclusions

In this paper we give our opinions on some of open issues of gNB measurement, and the following proposals are provided.
Proposal 1: The agreement gNB accuracy requirements do not mandate gNB RX beam sweeping is not the precondition of the accuracy requirement and no need to be captured into the specification. 
Proposal 2: When gNB Rx-Tx time difference measurement requirements are defined, except the simulation error of measurement, at least two times of calibration error is needed as the margin. 

Proposal 3: When defining accuracy requirement, the same calibration error among all types of gNB should be used. 

Proposal 4: The gNB Rx-Tx time difference accuracy requirements can be reused for UL-RTOA measurement. 
Proposal 5: The reference time in the ideal UL-RTOA is based on gNB’s interpretation of the SFN initialisation time. 
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