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1. Introduction

In RAN4#97-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 Rx-Tx time difference measurement requirements. 
2. Discussion
2.1. Beam configuration
This issue has been discussed for several times and there is no consensus so far. The candidate options in last meeting were captured in [1] as below: 

	· 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.

· FFS: which of following options correspond to antenna beam configuration assumption in BS specifications 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 

· Option 3: 
· gNB antenna beam configuration is not needed in the requirement definition
· Candidate options if the above option 1 is adopted:
· Option 1: 

· Accuracy applies provided beam peak/main beam lobe is directed towards the UE in FR1 and FR2.

· Other options not precluded


It was agreed 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. Then the issue is whether we need to define antenna beam configuration assumption for gNB positioning measurement. 
We have asked for the clarification for fixed beam assumption in previous meeting. Considering the option 1 for fixed beam configuration assumption which is accuracy applies provided beam peak/main beam lobe is directed towards the UE in FR1 and FR2, in our understanding, it means that 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 requirements only apply in UE transmit beam direction (not a stationary direction). Then we think it is reasonable.

But the gNB received beam is generally adjusted to UE transmit direction in testing and gNB measuring. And we only test the measurement accuracy when gNB received beam is aligned with UE transmitted beam. So the gNB antenna beam configuration is not needed in the requirement definition. 
Proposal 1: The gNB antenna beam configuration is not needed in the requirement definition.
2.2. Factors impacting timing measurement accuracy
In last meeting, the factors that impact the gNB measurement accuracy are discussed. And the candidate options are captured in [1] as below. 

	· Study impact of factors impacting timing measurement accuracy for different gNB types (1-C, 1-H, 1-O, 2-O).

· Candidate options:

· Study impact of calibration error for the group delay between the antenna and the baseband on gNB timing measurement accuracy,

· Study whether calibration error for the group delay between the antenna and the baseband differs for different gNB types and 

· Study other impairments impacting gNB timing measurement accuracy.


Take gNB Rx-Tx time difference as an example, the impact of calibration error of the group delay between antenna and the baseband on gNB measurement is analysed below. 
From the definition in TS 38.215 [2], the gNB Rx-Tx time difference is defined as TgNB-RX – TgNB-TX which can be shown in Figure 1. 
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Figure 1. Calculation of gNB Rx-Tx time difference
From the figure, the gNB Rx-Tx time difference can be expressed as TgNB Rx-Tx = TRx-TTx where The TRx and TTx is the timing in Rx/Tx antenna. But actually the gNB measurement is performed in baseband and the group delay exists between antenna and baseband. That is the measured gNB Rx-Tx can be expressed. TgNB Rx-Tx,meas = (TRx+△) – (TTx-△) = (TRx-TTx)+2*△. So the group delay will be directly results in the error of timing based measurement. 
To test the requirements at antenna, the gNB have some calibration on the group delay. But this calibration is limited and it is impossible to eliminate the error completely. There will be still some calibration error existing. The remaining error of group delay will be directly added on the results of (TRx-TTx). Since the calibration in Rx and Tx is the same, the measurement error caused by group delay will be two times of calibration error. 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. 
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. 
3. Conclusions

In this paper we give our opinions on some of open issues of gNB Rx-Tx time difference measurement, and the following proposals are provided.
Proposal 1: The gNB antenna beam configuration is not needed in the requirement definition.

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. 
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