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1 Introduction

At RAN #69 a new Work Item was approved for Indoor Positioning Enhancements [1].  The following bullet was included in the work plan for RAN4 #76bis:  


•
Agree on TBS-LTE coexistence

NextNav believes that coexistence with 3GPP systems is essential. In support of the Indoor Positioning TBS-LTE coexistence work, an independent test facility was hired to measure emissions from NextNav MBS beacon transmitters to demonstrate that they exceed the requirements for protection of 3GPP bands. 
According to the Indoor Positioning Study Item TR [2], “Deploying beacons co-located with eNodeBs is a most challenging scenario and requires sufficient filtering, assuming the frequency separation is large enough, and may also require site solutions in some cases.” This contribution includes emission measurements for both co-existence and co-location requirements. 
2 Discussion

The spurious emissions limits for co-existence with 3GPP systems can be found in Table 6.6.4.3.1-1 of TS 36.104 [2]. The spurious emissions limits for co-location with 3GPP systems can be found in Table 6.6.4.4.1-1 of TS 36.104. These specifications are used by operators to ensure that base stations that are deployed in the same region can coexist and where applicable be co-located with 3GPP systems.   
As operator of a Metropolitan Beacon System since 2011, NextNav has been deploying beacons that are co-located with 3GPP base stations. Due to the co-located nature of the deployment, NextNav had to design its beacon transmitters to achieve power emissions at levels that do not interfere with co-located 3GPP systems. 

To demonstrate that the protection of the 3GPP systems is met, NextNav commissioned an external test facility to perform spurious emission measurements in the 3GPP bands designed for use in the US. The spurious emissions were measured by Bay Area Compliance Labs Corp (BACL), an external accredited test facility. This contribution contains the results as measured in the BACL facility [4]. 
To simplify the testing, a table was created that consolidates the requirements from the two tables in 36.104 listed above into one table. Also, to simplify testing, overlapping bands with the same emission requirements were merged into a single row.  For instance, Band 12 and Band 17 are combined into one row for protection of the UL, and one row for the protection of the DL. The merged table and measurement results can be found in Table 1. 
As can be seen in Table 1, the NextNav MBS beacons meet the co-location requirements with US 3GPP bands, and with a significant margin. The figures below the table are screen captures from the spectrum analyzer in the same order as the table. 
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PCS1900 DL 1930 

‑

 1990 MHz -47 dBm 100 kHz -112.227

PCS1900 UL 1850 

‑

 1910 MHz -61 dBm 100 kHz -107.674-98 dBm 100 kHz -107.674

GSM850 or CDMA850 DL 869 - 894 MHz -57 dBm 100 kHz -114.813

GSM850 or CDMA850 UL 824 

‑

 849 MHz -61 dBm 100 kHz -114.832-98 dBm 100 kHz -114.832

UTRA FDD Band IV/X or  DL 2110 - 2170 MHz -52 dBm 1 MHz -102.545

E-UTRA Band 4/10 UL 1710 - 1770 MHz -49 dBm 1 MHz -104.807-96 dBm 100 kHz -113.946

UTRA FDD Band XII/XVII or  DL 729 - 746 MHz -52 dBm 1 MHz -101.434

E-UTRA Band 12/17 UL 699 - 716 MHz -49 dBm 1 MHz -104.999-96 dBm 100 kHz -113.964

UTRA FDD Band XIII or  DL 746 - 756 MHz -52 dBm 1 MHz -100.472

E-UTRA Band 13 UL 777 - 787 MHz -49 dBm 1 MHz -104.026-96 dBm 100 kHz -113.455

UTRA FDD Band XIV or  DL 758 - 768 MHz -52 dBm 1 MHz -104.736

E-UTRA Band 14 UL 788 - 798 MHz -49 dBm 1 MHz -104.991-96 dBm 100 kHz -113.085

E-UTRA Band 23 DL 2180 

‑

 2200 MHz -52 dBm 1 MHz -101.8

E-UTRA Band 23 UL 2000 - 2020 MHz -49 dBm 1 MHz -103.39-96 dBm 100 kHz -112.441

E-UTRA Band 24 DL 1525 – 1559 MHz -52 dBm 1 MHz -103.276

E-UTRA Band 24 UL 1626.5 – 1660.5 MHz-49 dBm 1 MHz -103.344-96 dBm 100 kHz -114.623

UTRA FDD Band II/XXV or  DL 1930 – 1995 MHz -52 dBm 1 MHz -103.667

E-UTRA Band 2/25 UL 1850 – 1915 MHz -49 dBm 1 MHz -102.576-96 dBm 100 kHz -107.674

UTRA FDD Band V/XXVI or  DL 859 – 894 MHz -52 dBm 1 MHz -103.19

E-UTRA Band 5/26 UL 814 – 849 MHz -49 dBm 1 MHz -104.607-96 dBm 100 kHz -114.59

E-UTRA Band 29 DL 717 – 728 MHz -52 dBm 1 MHz -104.743

E-UTRA Band 30 DL 2350 – 2360 MHz -52 dBm 1 MHz -102.08

E-UTRA Band 30 UL 2305 – 2315 MHz -49 dBm 1 MHz -102.115-96 dBm 100 kHz -110.956

E-UTRA Band 41 TDD 2496 - 2690 MHz -52 dBm 1 MHz -104.055-96 dBm 100 kHz -113.962


Table 1 Summary of MBS emissions into 3GPP bands
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3 Summary

In support of the TBS-LTE coexistence work in RAN4, NextNav commissioned testing of their MBS beacon transmitters to demonstrate the level of protection that is provided for each US band. The results show that MBS beacons provide significantly more protection for 3GPP bands that are deployed in the US than LTE base stations specifications require.
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