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Introduction
In RAN4#96-e, gNB positioning measurement requirements were discussed and the outcomes are captured in the agreed WF [1]. The remaining open 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) 
In this paper, we will provide our views on the remaining open issues in gNB accuracy requirements.
Discussion
Optionality of gNB accuracy requirements 
	· 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, for a certain gNB the exact applicable requirements can be discussed when the accuracy is specified, e.g. in terms of SRS configurations. 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 reasonable SRS configurations where all gNBs can work with.
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.
Side condition for gNB measurement accuracy
	· Issue-1: 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 
· Issue-2: FFS: Methodology for deriving gNB positioning measurement accuracy.
· Candidate options for deriving side conditions:
· Option 1: 
· Side conditions based on clause 7.2, TS 36.111
· Option 2:  
· Side conditions derived from system simulations


We have provided some preliminary system level simulation results in our companion paper [2]. The observations are reproduced here
	Observation 1: the Es/Iot condition is quite dependent on the deployment scenario
Observation 2: the Es/Iot condition is quite dependent on the interference assumption
Observation 3: the Es/Iot condition is also different for different cells


Based on the observations, and also considering the fact that the link level performance is sensitive to Es/Iot conditions, it is meaningful to define more than one set of accuracy requirements for different Es/Iot side conditions corresponding to different deployment scenarios and interference coordination levels. 
However, we do not see a need to separate the requirements based on serving and neighbour cell. None of the positioning techniques that are relying on gNB measurement, can work if gNB can measure SRS from UE in the serving cell only. The ultimate positioning performance is limited by measurement of UE in neighbor cells, so defining a separate accuracy for serving cell UE would not help. 
In addition, the performance is depending on the Es/Iot condition but not the cell type (serving or neighbor). Given the same Rx Es/Iot, the gNB should achieve same accuracy for a UE no matter if the UE is served by the gNB or by another neighbor gNB.
On the exact value of the Es/Iot condition, our suggestion based on [2] is to define two levels at -15dB and 3dB respectively but we are open to further discuss. 
Proposal 2: Define two sets of Es/Iot conditions for gNB positioning requirements at -15dB and 3dB agnostic to cell type. No separate side conditions for serving cell and neighbour are defined. 
Beam configuration for gNB measurement accuracy
	· 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 i.e. do not assume fixed gNB antenna beams 


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. 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.
On the other hand, for the testing we are open to discuss which direction is used in the test, and whether it should follow the same approach as RF tests (directional requirements are tested on declared beams).
Proposal 3: gNB accuracy requirements does not depend on antenna beam configuration in gNB. The testing direction can be further discussed for the tests.
PRS/SRS configurations for gNB measurement accuracy 
	· 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: Whether accuracy is defined and met for all or subset of SRS configurations:
· Candidate options:
· 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. 


First of all, we should differentiate the requirements to be defined and requirements to be met by a gNB. In gNB demodulation, requirements are defined for a large set of configurations that are seen by operators and vendors as meaningful for deployment. For example, PRACH requirements are defined for many formats, i.e. format 0, A1, A2, A3, B4, C0, C2. However, it does not mean a gNB has to meet all of the requirements defined, instead it just meets the requirements for the PRACH formats it supports. The same principle should also apply for gNB accuracy requirements. 
For requirements to be defined, we suggest to define requirements for a subset of 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 SRS configurations. 
For the requirements to be met, of course it should be a subset of requirements defined. In addition, it may be subject to some gNB declaration. For example, a gNB not supporting 400MHz BW does not need to meet the (possible) requirements defined for SRS configuration with 400MHz BW. 
On the exact configurations to define requirements, based on our link level results in [2], we suggest to define accuracy requirements for multiple SRS BWs larger than 24 RB and define the accuracy requirements agnostic to comb and symbols size.
Proposal 4: gNB accuracy requirements are defined for subset of SRS configurations.
· define accuracy requirements for multiple SRS BWs larger than 24 RB.
· define the accuracy requirements agnostic to comb and symbols size.
The accuracy requirements to be met for a certain gNB may be depending on gNB declaration.
Accuracy for different BS types (1-C, 1-H, 1-O, 2-O) 
	· 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.


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: RAN4 to discuss the calibration error for the group delay and RSRP calibration error for different gNb types.
Conclusions
In this paper we provided our views on the remaining open 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: Define two sets of Es/Iot conditions for gNB positioning requirements at -15dB and 3dB agnostic to cell type. No separate side conditions for serving cell and neighbour are defined. 
Proposal 3: gNB accuracy requirements does not depend on antenna beam configuration in gNB. The testing direction can be further discussed for the tests.
Proposal 4: gNB accuracy requirements are defined for subset of SRS configurations.
· define accuracy requirements for multiple SRS BWs larger than 24 RB.
· define the accuracy requirements agnostic to comb and symbols size.
The accuracy requirements to be met for a certain gNB may be depending on gNB declaration.
Proposal 5: RAN4 to discuss the calibration error for the group delay and RSRP calibration error for different gNb types.
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