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1.1.1 Study on Indoor Positioning Enhancements for UTRA and LTE
SID in RP-141102.
1.1.1.1 Remaining Details of Deployment Scenarios and Evaluation Methodology
R1-150140
Discussion of deployment scenarios and evaluation methodology
ZTE
R1-150173
Remaining detail of evaluation methodology
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-150406
Discussion and initial evaluation results on network synchronization error
Huawei, HiSilicon

R1-150833
WF on remaining details of evaluation assumptions for indoor positioning study
LG Electronics, Ericsson, Huawei, HiSilicon
R1-150834
Way forward on simulation assumptions for network synchronization error
Huawei, Hisilicon, Qualcomm, Ericsson, LGE, China Unicom, Nokia
R1-150571
WF on Macro-only scenario FFS
AT&T, CMCC, III, NextNav, SouthernLINC, T-Mobile USA, TCS, US Cellular, US DOC
Also supported by KT, Broadcom

The working assumption made in RAN1 #79 is confirmed (the FFS bullets to be addressed next) at least for baseline performance purpose for RAT-dependent technology:
· Note that penetration loss for the indoor small cell modeling is subject to further discussion

· Note also that antenna heights for macro cells (under macro+outdoor small cell scenario) are also subject to further discussion

· Note also the indoor model for the case macro-indoor small cell scenarios is subject to further discussion

Additionally, the following is agreed:

· UE dropping model

· Macro + Outdoor Small Cells
· 2/3 UEs randomly and uniformly dropped within the clusters, 1/3 UEs randomly and uniformly dropped throughout the macro geographical area. 20% UEs are outdoor and 80% UEs are indoor.

· Macro + Indoor Small Cells
· 2/3 UEs randomly and uniformly dropped within the hotzone buildings, 1/3 UEs randomly and uniformly dropped throughout the macro geographical area (including hotzones).

· A UE is an indoor UE if it is located within a hotzone building.

· Additionally, a UE not located within a hotzone building is classified as an indoor UE with x% probability, where x>=0. Companies should indicate the value x when presenting the results.

· Case 1: macro+outdoor small cells

· The number of floors is 8

· Cluster/density of small cells: 4 and 10

· Antenna heights:

· macro: 25m + α, where α~uniform[-5, 25]

· small: 10m + β, where β~uniform[-5, 10]

· Case 2: macro+indoor small cells

· The number of floors is 4

· Cluster/density of small cells: 4 * (number of floors)

· Layout of small cells: 

· Single strip, with floor loss: 15+4(n-1) where n is the number of penetrated floors

· Case 2a: macro+indoor small cells

· The number of floors is 4

· Cluster/density of small cells: 2 small cells randomly located on 2 of the 4 floors, i.e., 1/6 probability of the following floor combinations {1, 2}, {1, 3}, {1, 4}, {2, 3}, {2, 4} and {3, 4}

· Layout of small cells: 

· Dual-strip, using existing penetration loss modeling

· Optionally, in addition to the co-channel case, for the cases of 1, 2, and 2a, macro and small cells are on different carrier frequencies, i.e., 2GHz macro + 3.5GHz small cells (where the path loss and penetration loss models re-use the ones specified as part of Rel-12 small cell study)
· For evaluating baseline performance for indoor positioning, 

· Perfect network synchronization is used for evaluated scenarios

· Additional simulation results with network synchronization error can be simulated by interested companies. 

· The network synchronization error, per UE dropping, is defined as a truncated Gaussian distribution of (T1 ns) rms values between an eNB and a timing reference source which is assumed to have perfect timing , subject a largest timing  difference of T2 ns, where T2 = 2*T1

· That is, the range of timing errors is [-T2, T2]

· T1:

· Default: 50ns (for the additional performance evaluation)

· Each individual company can further pick other values

· For case 1, additionally simulate the case when the number of small cells is 0

R1-150328
UTDOA Assumptions and Parameters for E-UTRA Indoor Positioning Study
TruePosition Inc.
Agreement:

· The 3 cases (1, 2, and 2a) are also applicable to UTDOA based approach

· For UTDOA, the following additional simulation assumptions:

· UE power class: 23dBm

· Resource block allocation for UL-RTOA measurement: periodic SRS, 48RBs (288 sequence length), 100 SRS transmissions where these SRS transmissions follow a periodic configuration of 10ms periodicity.
· SRS power control: Psrs_offset=0dB or 12dB

· Note that there is existing quantization error defined for UTDOA as part of the backhaul information exchange

· Note that regarding the UL loading and interference relevant to UTDOA, the existing methodology applies

R1-150572
TP for Performance Metrics definition
NextNav
Agreement:

· The following performance metrics should be defined:

· Horizontal accuracy

· In CDF, and

· A % of accuracy under a threshold

· Vertical accuracy

· In CDF, and

· A % of accuracy under a threshold
Prepare a TP capturing the agreements made so far by Thursday and potentially visit on Friday (R1-150856) – Jerome (NextNav)
R1-150227
Remaining details on evaluation methodology for indoor positioning
LG Electronics

R1-150241
Remaining Details of Deployment Scenarios and Evaluation Methodology
Intel Corporation

R1-150265
Deployment scenarios for indoor positioning evaluation
Ericsson

R1-150405
Further discussion on evaluated scenarios
Huawei, HiSilicon

R1-150407
Draft TPs on System Model for Positioning and Performance Metrics
Huawei, HiSilicon

R1-150484
Remaining Details of Scenarios and Assumptions for Indoor Positioning Study
Qualcomm Inc.

R1-150659
Remaining Details of Deployment Scenarios and Evaluation Methodology
Nokia Networks, Nokia Corporation

R1-150691
Synchronization for OTDOA Simulations
NextNav
1.1.1.2 Initial Evaluation Results for Indoor Positioning
R1-150228
Initial evaluation results for indoor positioning scenarios
LG Electronics

R1-150734
 Simulation Results for Indoor Positioning
Intel Corporation
Revision of R1-150242


R1-150266
Preliminary simulation results for positioning of indoor UEs
Ericsson

R1-150409
Initial evaluation and analysis on OTDOA indoor positioning
Huawei, HiSilicon

R1-150485
Initial Indoor Positioning Simulation Results

Qualcomm Inc.
1.1.1.3 Potential enhancements to positioning technologies

R1-150229
Discussion on potential enhancements for indoor positioning
LG Electronics

R1-150243
Discussion on Potential Enhancement of Positioning Techniques
Intel Corporation

R1-150267
Utilizing WiFi/Bluetooth measurement for indoor positioning
Ericsson

R1-150419
Indoor positioning based on enhanced UTDOA
III

R1-150486
Vertical Location Information using Barometric Sensors
Qualcomm Inc.

R1-150573
Discussion on Enhanced Indoor Positioning Technologies
NextNav
R1-150660
Potential enhancements for indoor positioning
Nokia Networks, Nokia Corporation

R1-150139
Disscussion of potential enhancements to positioning technologies
ZTE

R1-150174
Positioning technologies enhancement for indoor positioning
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-150268
Potential enhancements for indoor positioning
Ericsson

R1-150408
On the enhanced indoor positioning technologies
Huawei, HiSilicon

R1-150436
Hybrid OTDOA and UE-AoA for Indoor Positioning Enhancements
Sony Corporation

R1-150655
AGNSS Multi-Constellation & Sensitivity Performance
Thales
R1-150690
RAT-independent positioning enhancements
NextNav
R1-150837
WF on Barometric Sensor Information
Ericsson, ZTE, Huawei, HiSilicon, LG, Qualcomm

Also supported by Sony
Agreements:

· Barometric sensor information is relevant for this study item but will not impact RAN1 specifications
· It will be described in the TR, with detail text description FFS 
· FFS

· Further evaluations and enhancements in RAN1 for indoor positioning exclude techniques that require barometric sensing
· This does not prevent other RAN groups from considering potential extension to 3GPP protocols that include barometric sensor information
R1-150838
WF on Indoor Positioning with WiFi
Ericsson, Intel, Sony
Also supported by III
Continue discussion until next RAN1 meeting.
R1-150842
WF on OTDOA Enhancement in the same cell ID scenario
Intel, Nokia Networks, Nokia Corporation
R1-150849
Way forward on possible enhancements for OTDOA
Huawei, Hisilicon, Ericsson, Nokia Networks, Nokia Corporation
1.1.1.4 Others

