Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk534990442]3GPP TSG RAN WG1 96	R1- 1903439
Athens, Greece, February 25th – 1st March 2019
[bookmark: _Hlk534987473]Agenda Item:	7.2.10.1.4
Source:	Ericsson
[bookmark: _GoBack]Title:	Summary for 7.2.10.1.4 on evaluations of positioning solutions
Document for:	Discussion, Decision
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 TR structures for summaries
Offline consensus proposal: 
Endorse the text proposal for section 8 structure of the TR in  [18] 
Summary of evaluations
2.1 summary for Downlink evaluations
2.1.1 Summary for Scenario 1 – Indoor Open Office (chair notes recap)
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]. 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][15] 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. 
The following was agreed in the Monday afternoon online section of RAN1#96:
	Agreement:
The following text proposal for the section summarizing evaluations in TR 38.855 is agreed
---------------------------begin TP for 8.4.1.1 in 38.855:-----------------------
For the Indoor open office scenario, 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, the evaluations from 12 sources showed that DL-TDOA can meet the regulatory requirements.  
· For scenario 1, the evaluations from 12 sources showed 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.   
· 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.          
-----End TP------



	Proposal:
The following text proposal for section 7 in TR 38.855 is agreed:
--------------- Begin TP -----------------------------
The following can improve DL-TDOA methods:
· For scenario 1, 3 sources evaluated resolution enhancement techniques (interpolation, super resolution) and observed that they 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: 
---------begin TP for section 8.4.1.2--------------------------
For the Umi scenario, channel models and sim	ulation assumptions, the following can be observed for horizontal accuracy as described in section 5 of the TR for regulatory and commercial requirements: 
· For scenario 2 the evaluations from 12 sources showed that DL-TDOA can meet the regulatory requirements.  
· Statement about commercial requirements?
· For scenario 2, 1 source evaluated AoD+ZoD, and observed that it can meet the regulatory requirements for FR1 and FR2.  
· The AoD+ZoD+TA positioning method also exceeds the 5-year FCC mandate in both FR1 and FR2 for both InH and UMi.

-----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][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. One contribution mentioned that angle based methods 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: 
---------begin TP for section 8.4.1.3--------------------------
For the UMa scenario, 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 3, the evaluations from 12 sources showed that DL-TDOA can meet the regulatory requirements.  
· Statement about commercial requirements?
· For scenario 3, 1 source evaluated AoD, and observed that it can not meet the regulatory requirements.   
·  
-----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 [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: 
---------begin TP for section 8.4.2.1-------------------------- 
For the indoor open office  scenario, 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, the evaluations from 6 sources showed that UTDOA can meet the regulatory requirements.   
· Statement about commercial requirements?
· For scenario 1, 3 source evaluated UL AoA and observed that it can meet the regulatory requirements.  
· For scenario 1, 3 source evaluated UL AoA , and observed that it can meet the commercial requirements.  
· 
 
-----End TP------

2.2.2 Summary for Scenario 2 – Umi
several contributions commented on the suitability of UTDOA Scenario 2 [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: 
---------begin TP for section 8.4.2.2-------------------------- 
For the Umi scenario, 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 2, the evaluations from 6 sources showed that UTDOA can meet the regulatory requirements.   
· Statement about commercial requirements ( with or without synch) ?
· For scenario 1, 1 source evaluated UL AoA and observed that it can meet the regulatory requirements.  
· For scenario 1, 1 source evaluated UL AoA , and observed that it can not meet the commercial requirements.  

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


2.2.3 Summary for Scenario 3 – UMa
several contributions commented on the suitability of UTDOA Scenario 2 [1][11][2][6][15]. several contributions state that UTDOA is suitable to meet the regulatory requirements. However, [15]  mentions that the regulatory requirements are not met. 
Based on these observations, the following consensus is proposed:
Offline consensus proposal: 
---------begin TP for section 8.4.2.3-------------------------- 
For the UMa scenario, 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 3, the evaluations from 4 sources showed that UTDOA can meet the regulatory requirements, under the condition of….   
· Statement about commercial requirements?
· For scenario 1, 1 source evaluated UL AoA and observed that it can not meet the regulatory requirements for indoor UEs, but can meet the regulatory requirements for outdoor UEs..  
· For scenario 1, 1 source evaluated UL AoA , and observed that it can not meet the commercial requirements.  

-----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] [17] and E-CID[1]. 
Based on these observations, the following consensus is proposed:
Offline consensus proposal: 
---------begin TP for section 8.4.3-1-------------------------- 
For the indoor open office scenario, 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: 
· [bookmark: _Hlk2027951]For scenario 3, the evaluations from 5 sources showed that RTT can meet the regulatory requirements.  
· For scenario 3, the evaluations from 5 sources showed that RTT can meet the commercial requirements.    
· For scenario 3, the evaluations from 1 source showed that E-CID can meet the regulatory requirements.  
-----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]  and E-CID[1]. 
Offline consensus proposal: 
---------begin TP for section 8.4.3-1-------------------------- 
For scenario 3, 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 3, the evaluations from 4 sources showed that RTT can meet the regulatory requirements.  
· Statement about commercial requirements?
· For scenario 3, the evaluations from 1 source showed that E-CID can meet the regulatory requirements.  

-----End TP------
2.3.3 Summary for Scenario 3 – UMa
All downlink+Uplink evaluations in scenario 1 contributions concern RTT type methods [1][11] [10] and E-CID[1]. 
Offline consensus proposal: 
---------begin TP for section 8.4.3-1-------------------------- 
For scenario 3, 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 3,  and outdoor UEs the evaluations from 3  sources showed that RTT can meet the regulatory requirements.  
· Indoor UEs do not meet the regulatory requirements according to 2 sources
· For scenario 3, the evaluations from 3 sources showed that RTT cannot meet the commercial requirements.    
· For scenario 3, the evaluations from 1 source showed that E-CID can meet the regulatory requirements.  
-----End TP------
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