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1 Introduction
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK11][bookmark: OLE_LINK12]In previous meeting, some agreements are reached,
	Agreement:
· Regulatory requirements are considered as a minimum performance targets for NR Positioning studies
· Additional requirements based on commercial use cases can be used as input performance targets that are subject to further analysis in terms of performance / complexity tradeoffs in different evaluation scenarios

Agreement:
· For regulatory use cases, the following requirements are considered as a minimum performance targets for NR positioning
· Horizontal positioning error <= 50m for 80% of UEs
· Vertical positioning error [<5 m] for [80%] of UEs
· Note: The regulatory requirements refer to floor level vertical accuracy
· End to end latency and TTFF < 30 seconds
· As a starting point for commercial use cases, the following requirements are considered as performance targets for RAT dependent solutions, which are subject to further analysis in terms of performance / complexity tradeoffs of NR positioning radio-layer solutions
· Horizontal positioning error < [3]m for [80]% of UEs in indoor deployment scenarios
· Horizontal positioning error < [10]m for [80]% of UEs in outdoor deployments scenarios
· Vertical positioning error < [3]m for [80]% of UEs in indoor deployment scenarios
· Vertical positioning error < [3]m for [80]% of UEs in outdoor deployment scenarios
· End to end latency < [1]s
· Note: This does not eliminate more or less demanding commercial use cases.

Agreement:
· At least CDFs of horizontal and vertical (vertical error not necessarily applicable to all solutions and/or scenarios) positioning errors are used as a performance metrics in NR positioning evaluations
· At least the following percentiles of positioning error are analyzed 50%, 67%, 80%, 90%
· Physical layer latency, UE power consumption, scalability/capacity, network deployment complexity, availability, UE and gNB complexity can be considered as important design factors for NR positioning solutions and can be evaluated analytically for proposed solutions



The remaining details can be summarized as follows,
· Whether the number in square brackets can be agreed, or additional revision is needed?
· Whether the requirement should be determined based on the common baseline algorithms? 

In the following, we provide our opinions on the two items.

2 Discussion
The main requirements for the positioning purpose are the accuracy and latency. At both the transmission and receiving sides, there are a number of factors which may impact the achievable requirements and the achievable techniques. At the transmission side, the factors may be that,
1. Cell deployment
2. Transmission power, antenna gain from the transmission points (UE is the transmission point for uplink)
3. Synchronization error 
4. Reference signal structure
5. Muting pattern design which will influence RS overhead to the system

At the receiving side including the location servers, the factors are
1. Algorithms for RSTD, RSRP and even for the RS-SINR measurement
2. Algorithm for RSTD values to the position error transformation 
3. Algorithm for angle measurement
4. Report quantity

As seen, item 1 to 3 at the transmission side have been pre-defined for 3 scenarios. Reducing the potential variables is needed so that RAN1 can focus on the design related to the transmission. In our views, item 1 to 3 at the receiving side should also be pre-defined. As such item 4 and 5 at the transmission side and item 4 at the receiving side are the design focus.

For the number in square brackets, our suggestion is that the final number can be determined after aligning all the companies’ simulation results, so that it can denote the realistically achievable targets by the techniques. 

Based on the above, we have,

Observation 1: Reducing the potential variables is needed so that RAN1 can focus on the design related to the transmission

Proposal 1: Algorithms for RSTD, RSRP and even for the RS-SINR measurement, algorithm for RSTD values to the position error transformation, and algorithm for angle measurement should be pre-defined

Proposal 2: The final number in square brackets can be determined after aligning all the companies’ simulation results, so that it can denote the realistically achievable targets by the techniques


3 Conclusion
[bookmark: _GoBack]It can be concluded that,

Observation 1: Reducing the potential variables is needed so that RAN1 can focus on the design related to the transmission

Proposal 1: Algorithms for RSTD, RSRP and even the RS-SINR measurement, algorithm for RSTD values to the position error transformation, and algorithm for angle measurement should be pre-defined

Proposal 2: The final number in square brackets can be determined after aligning all the companies’ simulation results, so that it can denote the realistically achievable targets by the techniques
