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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The following have been agreed [1] in RAN4#93 on gNB measurement requirements:
gNB measurements:
· Agreements:
· [bookmark: _Hlk32573645]Option 1: Define gNB measurement accuracy requirements for gNB measurement types in the Perf part
· Rx-Tx timing difference
· UL SRS-RSRP measurements
· Option 2: Define gNB measurement accuracy requirements for gNB measurement types in the Perf part
· Rx-Tx timing difference
· UL SRS-RSRP measurements
· AoA / ZoA measurements 
· UL RTOA measurements
· Option 3: Do not define gNB requirements 

In this paper, we further discuss the scope of the gNB measurement requirements work.

Discussion
Use cases
The network based positioning is an independent second option to localized the UE. 

Applications could be:
· UE positioning does not work properly
· The customer disables the function
· Fast access in emergency situation
· Requirements from regulatory

Observation 1: Network based positioning has special characteristics and applications.

Properties of network based positioning
In general, the gNB knows his own position very precise and can measure the time over the air and the spread of the timing. If the antenna system has several ports so it is possible to improve the positioning. A further improvement of the position determination is possible if the values of different gNBs can be linked.
In 3GPP are several methods described:
· Rx-Tx timing difference
· UL SRS-RSRP measurements
· AoA / ZoA measurements 
· UL RTOA measurements

In general, requirements are usually formulated in such a way, that they can be tested for a device in the laboratory. Positioning requirements apply to the entire network and depend heavily on the environment. In order to follow the principle of verifiability, the requirements of gNB must be limited to ”time” or “received power” requirements for one unit.
Observation 2: All requirements has to verified in the “laboratory” according to the 3GPP. Direct positioning measurements are not possible in a laboratory. 

[bookmark: _Hlk32568021]Practical aspects
For an exact determination of the position, the network is able to use various additional criteria to determine the location.
A lot of information is available to the network operator. For example, he can use the transmitted positions of many UEs to compare them with the channel estimation data. Over a long time and may values it improves the quality of the positioning significant.
It is also possible to use the data of the neighboring cells to improve the position determination. Another possibility is to record the course of the movement and estimate the further way.
This or similar possibilities are many that improve the network based positioning. They are user specific and should not be part of the requirements in 3GPP.
Observation 3: Combinations of UE specific positioning and network based positing is not included in the discussion.

Channel estimations in the gNB 
The channel estimation in the gNB has a resolution of 5ns. This corresponds to 1,5 m. It is obvious that this accuracy cannot be achieved. “Line of sight” is not the typical application in the network. The channel in the test specification has a typical value from 100 ns to 300 ns (30m – 100m) and under extreme conditions 2600 ns (780m).
The problem is not the measurement accuracy. The problem is to select the important values. The idea, to take the lowest value in time or the strongest value in power helps not significant in a town with small streets.
Observation 4: Use of exist timing requirements for the channel estimation. Additional requirements in a gNB do not improve the accuracy of the position in the field.

Comparison of the options 
[bookmark: _GoBack]Option 1 could provide the minimum set of gNB measurement requirements, which could be feasible from the WI timeline point of view, testability, and practical usefulness. This Option 1 could be a compromise, provided  reasonable and feasible from the implementation point of view performance requirements for gNB Rx-Tx timing difference measurements and UL SRS-RSRP measurements can give a basis to improve positioning accuracy.
Option 2 include all possible measurements methods. This is not feasible within the WI timeline and requires a huge amount of work, especially considering multiple frequency ranges, numerologies. 
For example: 
· AoA measurements would be a new OTA test setup that has not yet been investigated (not a great argument, since the WI could devise such a test setup, which would most likely not be super complex). It would also clearly not work for conducted measurements, as there is no way to relate conducted values to the antenna array.
· For RTOA, apart from anything else conducted measurements do not take into account propagation time to the antenna, and so do not provide any guarantee of the positioning measurement.  OTA time measurements for a BS would be something new and there is no test framework.
· If a BS were doing either AoA or RTOA in a real environment, it might need to employ complex algorithms where there is multipath and non LOS. It is not clear how much relevance then a simple requirement would have to the real measurement capability of the BS.

The Option 3, no requirements, is the easiest way, but not the task of the WI.

Proposal: Ericsson proposes to prove the option 1 more in detail. 


Conclusion
In RAN4#93 on gNB measurement requirements thee possible options for positioning approved. 
The Option 1 is a good compromise between effort and benefit and is a good basis for further investigation. 
Define gNB measurement accuracy requirements for gNB measurement types in the Perf part
· Rx-Tx timing difference
· UL SRS-RSRP measurements
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