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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]. The remaining issues are
· Optionality of gNB accuracy requirements 

· Side condition for gNB measurement accuracy
· Beam configuration for gNB measurement accuracy
· PRS/SRS configurations for gNB measurement accuracy 

· Accuracy for different BS types (1-C, 1-H, 1-O, 2-O) 
· Applicability of gNB Rx-Tx accuracy under TA change
In this paper, we will provide our views on the remaining open issues in gNB accuracy requriements.

2. Discussion
2.1. Optionality

	· FFS: whether gNB positioning measurement accuracy is optional or mandatory if gNB supports the positioning measurement.

· Candidate options:
· Option 1: 
· Mandatory for gNB to meet accuracy for supported positioning measurement 

· Option 2: 
· Optional for gNB to meet accuracy for supported positioning measurement 


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.
2.2. Side condition

	· FFS: Side conditions (e.g. SINR) for defining gNB positioning measurement accuracy

· Candidate options for deriving side conditions:
· Option 1: 

· Side conditions based on clause 7.2 of TS 36.111

· Option 2:  

· Select side conditions to meet accuracy for UE’s serving cell; SINR value is FFS

· Option 3:  

· Select side conditions to meet accuracy for UE’s serving as well as neighbor cells; SINR value is FFS

· Same side conditions shall be used for defining accuracy for different gNB positioning measurements. 


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. Some companies proposed to re-use the conditions defined in 36.111 for LTE UL-RTOA, and we think it is a good starting point.
Proposal 2: The side condition of gNB accuracy requirements are defined for UEs in both serving cell and neighbor cell. The SNR levels defined in 36.111 are used as starting point.
2.3. Beam configuration

	· FFS: Antenna beam configuration assumption in gNB for defining gNB positioning measurement accuracy.

· Candidate options:
· Option 1: 

· Fixed antenna beams are assumed in gNB for deriving accuracy

· Option 2: 

· Accuracy does not depend on antenna beam configuration in gNB


In our view, similar as for UL demodulation, gNB will do UL beam management and measure the UE SRS with different Rx beams for positioning measurement. How to form the Rx beams is up to gNB implementation. Therefore, we do not see it necessary to assume fixed beams for gNB accuracy requirements. At least it is not clear to us how the requirements will be impacted by the assumption of fixed beam.
We are open to further discuss further details in the Perf part, e.g. gNB Rx gain, or the testing directions.
Proposal 3: gNB accuracy requirements does not depend on antenna beam configuration in gNB.
2.4. PRS/SRS configurations

	· FFS: whether the gNB positioning measurement accuracy is defined for all or subset of the PRS/SRS configurations

· Candidate options:

· Option 1: 

· Accuracy is defined for all PRS/SRS configurations.

· Option 2: 

· Accuracy is defined for subset of PRS/SRS configurations. 


For UE side we agreed that the core requirements apply for all PRS configuration but accuracy requirements are defined for selected sets of PRS configuration. Using LTE as an example, RSTD accuracy is not defined for 1.4MHz and 1-SF PRS because the accuracy would be too bad to make sense. Based on similar principle, gNB accuracy requirements should also be defined for a subset of PRS/RSR configurations. The exact configurations can be selected during the Perf part based on link level simulations.
Proposal 4: gNB accuracy requirements are defined for subset of PRS/SRS configurations.
2.5. Accuracy for different BS types 
	· FFS: whether gNB positioning measurement accuracy requirement depends on BS type (1-C, 1-H, 1-O, 2-O).

· Candidate options:
· Option 1: 

· Same accuracy requirement applies for all BS types 

· Option 2: 

· Accuracy requirement depends on BS type


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 5: gNB accuracy requirements are defined depending on gNB types. 

2.6. TA change
	· FFS: rule on applicability of gNB Rx-Tx accuracy under TA change 

· Candidate options:

· Option 1: 

· gNB Rx-Tx accuracy applies provided that the UE transmit timing does not changes due to gNB sending TA during the measurement period. 

· Option 2: 

· Same rule related to TA change should apply for UE Rx-Tx time difference and gNB Rx-Tx time difference.

· Other options are not precluded.


For gNB timing measurement including Rx-Tx time difference and UL-RTOA, the SRS timing may change due to TA update or cell change. A gNB would not be aware of such change for UE in a neighbour cells, and hence it will continue the SRS measurement, resulting in inaccuracy results.
Proposal 6: gNB accuracy requirements for Rx-Tx time difference and UL-RTOA do not apply if there is TA change in UE SRS.
3. Conclusions

In this paper we provided our views on the remaining issues in gNB accuracy 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 side condition of gNB accuracy requirements are defined for UEs in both serving cell and neighbor cell. The SNR levels defined in 36.111 are used as starting point.

Proposal 3: gNB accuracy requirements does not depend on antenna beam configuration in gNB.
Proposal 4: gNB accuracy requirements are defined for subset of PRS/SRS configurations.
Proposal 5: gNB accuracy requirements are defined depending on gNB types. 

Proposal 6: gNB accuracy requirements for Rx-Tx time difference and UL-RTOA do not apply if there is TA change in UE SRS.
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