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1 Introduction
In this contribution, we provide a summary of the contributions in section 7.2.10.1.4 of the agenda for RAN1#1901AH.  The source contributions are cited in reference [1]-[17]. The summary is organized by techniques and scenarios. Rather than attempting to summarize all results, the following aims at summarizing the different observations made in the contribution and provide high level tracks for the summary of results. A corresponding draft TP to summarize the evaluation in section 8.4 of the positioning TR 38.855 can be found in [18].
2 Summary of offline discussionevaluations
2.1 summary for Downlink evaluations
2.1.1 Summary for Scenario 1 – Indoor Open Office
Several companies commented on the suitability of DL-TDOA and angle based methods for Scenario 1[1][3][4][7][11][13][15][9][2][6][8][17]. There is consensus on the fact that DL-TDOA is suitable to meet the regulatory requirements. There are different results as to whether DL-TDOA can meet some of the commercial requirements, using different parameters. Several RS have been studied, with CSI-RS (TRS), LTE-PRS, and NR PRS patterns.
The topic of synchronization is raised by observations in 4 contributions, and there it was observed that for DL-TDOA, synchronization may impact the fulfilment of commercial targets[1][3][4][15]. 
The companies that have evaluated angle based methods[1][10] observed that DL-AoD positioning technique can meet the regulatory requirements. commercial requirements have also been evaluated.
3 contributions[1][11][17] mentioned the benefits of high resolution estimators (either by interpolation or super-resolution approaches)
Two contributions[11][17] mentioned the importance of maintaining orthogonality/having low interference on the reference signal for positioning. 
Based on these observations, the following consensus is proposed. Yellow markings shall be resolved online prior to agreements. :
A text proposal for TR 38.855 section 8.4.1 is given in [18] and replicated below 
Offline consensus proposal: 
Endorse the following text proposal for section 8.4.1.1 in TR 38.855 in  [18] 
---------------------------begin TP for 8.4.1.1 on scenario 1, DL methods in 38.855:-----------------------
based on the agreed scenarios, channel models and simulation assumptions, the following can be observed for horizontal accuracy as described in section 5 of the TR for regulatory and commercial requirements: 
· For scenario 1,  12 sources evaluated that timing based positioning techniques (DL-TDOA )   can meet the regulatory requirements. 
· . 
· 
·  
· For scenario 1,  12 sources evaluated that DL-TDOA can meet the commercial requirements, when  no synchronization error is included in the evaluation. When  synchronization error is modeled, the commercial requirements as described in section 5 of the TR are not met. 
· Timing-based positioning techniques can meet some commercials requirement, 
· design choices to meet the requirements (nrof symbols, BW) to be settled during potential WI phase, if selected
· A low synchronization error may be needed to meet the commercial requirements 
·  
· For scenario 1,  1 source evaluated  DL AoD for FR2, and observed that it can meet the regulatory requirements.  
· For scenario 1, 1 source evaluated DL AoD for FR2, and observed that it can meet the commercial requirements.  
· For scenario 1, 1 source evaluated DL-TDOA+AoD for FR2, and observed that it can meet the regulatory requirements.  
· For scenario 1,  1 source evaluated DL-TDOA+AoD for FR2, and observed that it can meet the commercial requirements, when  no synchronization error is included in the evaluation. When  synchronization error is modeled, the commercial requirements for horizontal accuracy are not met.   
· 
· 
· 
· 
·  
· 
· For scenario 1, Angle based methods(DL-AoD positioning technique) meets the regulatory requirements as well as some commercial applications 
· 
· Exisiting signals, (LTE-PRS, TRS) can be used for DL based positioning methods 
· Further enhancements to the RS used for DL-TDOA in NR (e.g., NR PRS) can be made to further improve the performance and possible allow DL-TDOA to be applicable to more commercial use cases.     
· For scenario 1, 3 sources evaluated resolution enhancement techniques (interpolation, super resolution) can improve  DL-TDOA methods. 
-----End TP------
2.1.2 Summary for Scenario 2 – Umi
Similar to the case of scenario 1, several contributions commented on the suitability of DL-TDOA and angle based methods for Scenario 2[1][3][4][7][11][13][15] [9][2][6][8][12]. There is consensus on the fact that DL-TDOA is suitable to meet the regulatory requirements. There are different results as to whether DL-TDOA can meet some of the commercial requirements, using different parameters. One contribution mentioned the suitability of angle based methods to pass the regulatory requirements[10]. Several RS have been studied, with CSI-RS (TRS), LTE-PRS, and NR PRS patterns.
The topic of synchronization is raised by observations in 4 contributions, and there it was observed that for DL-TDOA, synchronization may impact the fulfilment of commercial targets[1][3][4][15]. 
3 contributions[1][11][17] mentioned the benefits of high resolution estimators (either by interpolation or super-resolution approaches)
Two contributions[11][17] mentioned the importance of maintaining orthogonality/having low interference on the reference signal for positioning. 
Based on these observations, the following consensus is proposed:
Offline consensus proposal: 
Endorse the text proposal for section 8.4.1.2 in  [18] 
begin TP for 8.4.1.2 on scenario 2, DL methods:  
For scenario 2,  timing-based techniques (DL-TDOA) can meet the regulatory requirements.
Timing-based positioning techniques can meet some commercials requirement, 
design choices to meet the requirements (nrof symbols, BW) to be settled during potential WI phase, if selected
A low synchronization error may be needed to meet the commercial requirements
Exisiting signals, (LTE-PRS, TRS) can be used for DL based positioning methods
Further enhancements to the RS used for DL-TDOA in NR (e.g., NR PRS) can be made to further improve the performance and possible allow DL-TDOA to be applicable to more commercial use cases.    
resolution enhancement technique (interpolation, super resolution) can improve  DL-TDOA methods.
Angle based methods(DL-AoD positioning technique) is suitable for regulatory requirements 
-----End TP------

2.1.3 Summary for Scenario 3 – UMa
Similar to the case of scenario 1, several contributions commented on the suitability of DL-TDOA and angle based methods for Scenario 3[1][3][4][7][11][13][15][9][2][6][8][12]. There is consensus on the fact that DL-TDOA is suitable to meet the regulatory requirements. There are different results as to whether DL-TDOA can meet some of the commercial requirements, using different parameters. One contribution mentioned that angle based methods to does not pass the regulatory requirements[4]. Several RS have been studied, with CSI-RS (TRS), LTE-PRS, and NR PRS patterns.
The topic of synchronization is raised by observations in 4 contributions, and there it was observed that for DL-TDOA, synchronization may impact the fulfilment of commercial targets[1][3][4][15]. 
 Based on these observations, the following consensus is proposed:
Offline consensus proposal: 
Endorse the text proposal for section 8.4.1.3 in  [18] 
begin TP for 8.4.1.3 on scenario 3, DL methods:  
For scenario 3,  timing-based techniques (DL-TDOA) can meet the regulatory requirements.
Timing-based positioning techniques can meet some commercials requirement, 
design choices to meet the requirements (nrof symbols, BW) to be settled during potential WI phase, if selected
A low synchronization error may be needed to meet the commercial requirements
Exisiting signals, (LTE-PRS, TRS) can be used for DL based positioning methods
Further enhancements to the RS used for DL-TDOA in NR (e.g., NR PRS) can be made to further improve the performance and possible allow DL-TDOA to be applicable to more commercial use cases.    
Angle based methods(DL-AoD positioning technique) not  suitable for scenario 3 
-----End TP------

2.2 summary for Uplink evaluations
2.2.1 Summary for Scenario 1 – Indoor Open Office
several  contributions commented on the suitability of UTDOA Scenario 1 [11][2][6][15][17]. There is consensus among these contributions on the fact that UTDOA is suitable to meet the regulatory requirements. There are different results as to whether UTDOA can meet some of the commercial requirements, using different parameters.
Based on these observations, the following consensus is proposed:
Offline consensus proposal: 
Endorse the text proposal for section 8.4.2.1 in  [18] 
begin TP for 8.4.2.1 on scenario 1, UL methods:  
UTDOA may   achieve the regulatory requirements for NR positioning. 
UTDOA can meet some commercials requirement, 
design choices to meet the requirements (nrof symbols, BW) to be settled during potential WI phase, if selected
A low synchronization error may be needed to meet the commercial requirements

-----End TP------

2.2.2 Summary for Scenario 2 – Umi
several contributions commented on the suitability of UTDOA Scenario 1 [11][2][6][15][7]. There is consensus among these contributions on the fact that UTDOA is suitable to meet the regulatory requirements. There are different results as to whether UTDOA can meet some of the commercial requirements, using different parameters.
Based on these observations, the following consensus is proposed:
Offline consensus proposal: 
Endorse the text proposal for section 8.4.2.2 in  [18] 
begin TP for 8.4.2.2 on scenario 2, UL methods:  
UTDOA may   achieve the regulatory requirements for NR positioning. 
UTDOA can meet some commercials requirement, 
design choices to meet the requirements (nrof symbols, BW) to be settled during potential WI phase, if selected
A low synchronization error may be needed to meet the commercial requirements

-----End TP------


2.2.3 Summary for Scenario 3 – UMa
several contributions commented on the suitability of UTDOA Scenario 1 [11][2][6][15][7]. several contributions state that UTDOA is suitable to meet the regulatory requirements. However, [15]  mentions that the regulator requirements are not met. 
Offline consensus proposal: 
Endorse the text proposal for section 8.4.2.3 in  [18] 
begin TP for 8.4.2.3 on scenario 2, UL methods:  
UTDOA may   achieve the regulatory requirements for NR positioning under specific designs. 
design choices to meet the requirements (nrof symbols, BW) to be settled during potential WI phase, if selected 
-----End TP------

2.3 summary for Downlink+ Uplink evaluations
2.3.1 Summary for Scenario 1 – Indoor Open Office
All downlink+Uplink evaluations in scenario 1 contributions concern RTT type methods [1][11][16] [15] [18] [10] and E-CID[1]. 
Offline consensus proposal: 
Endorse the text proposal for section 8.4.3.1 in  [18] 
begin TP for 8.4.3.1 on scenario 2, UL methods:  
The regulatory horizontal requirements (50m at 80%) with both perfect and realistic synchronization was met for  multi-RTT
multi-RTT can meet commercial requirements with both perfect and realistic synchronization
design choices to meet the requirements (nrof symbols, BW) to be settled during potential WI phase, if selected 
E-CID cases can meet the regulatory requirements for s subset of cases 
-----End TP------
 
2.3.2 Summary for Scenario 2 – Umi
All downlink+Uplink evaluations in scenario 1 contributions concern RTT type methods [1][11][16] [15] [18] [10] and E-CID[1]. 
Offline consensus proposal: 
Endorse the text proposal for section 8.4.3.2 in  [18] 
begin TP for 8.4.3.2 on scenario 2, UL methods:  
The regulatory horizontal requirements (50m at 80%) with both perfect and realistic synchronization was met for  multi-RTT
 E-CID cases can meet the regulatory requirements for s subset of cases
multi-RTT can meet commercial requirements with both perfect and realistic synchronization
design choices to meet the requirements (nrof symbols, BW) to be settled during potential WI phase, if selected 
-----End TP------


2.3.3 Summary for Scenario 3 – UMa
All downlink+Uplink evaluations in scenario 1 contributions concern RTT type methods [1][11][16] [15] [18] [10] and E-CID[1]. 
Offline consensus proposal: 
Endorse the text proposal for section 8.4.3.3 in  [18] 
begin TP for 8.4.3.3 on scenario 3, UL+DL methods:  
· The regulatory horizontal requirements (50m at 80%) with both perfect and realistic synchronization was met for  multi-RTT
·  E-CID cases can meet the regulatory requirements for s subset of cases
· multi-RTT can meet commercial requirements with both perfect and realistic synchronization
· design choices to meet the requirements (nrof symbols, BW) to be settled during potential WI phase, if selected 
-----End TP------ 
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