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Introduction

At RAN #71 a new Release 14 Work Item was approved for Indoor Positioning Enhancements [1].  As a result of discussions at RAN#70, the following bullet was included in the WID:
d) Address coexistence, if needed, between MBS and 3GPP. [RAN4]  

This contribution discusses whether or not there is a need for RAN4 to address MBS coexistence as part of this Work Item.
Discussion

This document summarizes the contributions, discussions and agremeents in RAN4 on the topic of MBS and 3GPP coexistence.
RAN4 #75 Fukuoka

In R4-153509 [2], the 3GPP LTE BS spurious emissions limits for co-existence and co-location with bands deployed in the U.S. were presented, with the proposal that MBS beacons transmitters could re-use the same protection limits. During the discussion it was suggested that blocking also needed to be addressed.
RAN4 #76 Beijing

In R4-154425 [3], MBS blocking of 3GPP downlinks was analysed, including blocking measurements on real UEs, and the following observations were made: 
Observation 1: MBS Beacon transmit power and EIRP will be lower than the maximum LTE wide area BS transmit power and EIRP, and DL-DL coexistence is widely accepted as a non-issue.

Observation 2: A Band 5 or Band 26 UE that can meet the in-band blocking requirement of -44 dBm should have 10 dB of margin to handle a -30 dBm MBS beacon blocker given the duplex filter will provide at least 24 dB of attenuation in the M-LMS band.

Observation 3: 1900 MHz band testing in R4-112261 showed that UEs can handle blockers of at a minimum of -10 dBm 20 MHz above the upper edge of the band. This is 20 dB higher than the -30 dBm blocker level calculated for an MBS Beacon.

In R4-154425 [4], MBS blocking of 3GPP uplinks was analysed and the following observations were made: 

Observation 1: Base stations with Rx filtering to protect their uplink from co-located Band 5 or Band 26 downlink transmissions also have roughly the same protection from MBS beacon transmission in the M-LMS band.

Observation 2: Base stations that are co-located with MBS beacons in the M-LMS band need to have uplink protection that exceeds the minimum general blocker requirements based on MCL analysis. 

Observation 3: Co-location protection for Band 5/26 will give a 3GPP base station adequate protection from a co-located MBS beacon in the M-LMS band based on 30 dB MCL for co-located base stations. 

Observation 4: An MBS beacon would need to be at least 82 meters away from a 3GPP BS that only meets the general blocking requirement if the two are in direct line of sight.  

Observation 5: 3GPP base stations with co-location protection from the Band 5/26 downlink can operate within 2.4 meters of an MBS M-LMS band beacon even if the two are in direct line of sight.

Observation 6: A UTRA or E-UTRA BS that only meets the general blocking requirement beacon would need to be at least 206 meters away from a Band 5 or Band 26 BS if the two are in direct line of sight.

In R4-154427 [5], measurements of UE blocking performance of 3 commercial UE designs was presented.  The following observations were made:
Observation 1: With the desired signal at measured sensitivity, all of the tested UEs could handle a CW blocker at 920 MHz that was at least 29 dB stronger than the minimum required blocker specified for a desired signal at reference sensitivity plus 6 dB.

Observation 2: With the desired signal at measured sensitivity, all of the tested UEs could handle a CW blocker with at least 15 dB of margin relative to the -30 dBm signal from an MBS beacon assuming 70 dB MCL as described in R4-154425. 

Observation 3: With the desired signal 6 dB above measured sensitivity, the UEs could all handle a CW blocker at least -1 dBm, 43 dB better than the minimum requirement with the desired signal 6 dB above reference sensitivity.

Observation 4: With the desired signal 6 dB above measured sensitivity, the UEs could all handle an unfiltered “GPS” blocker at 920.773 MHz of at least -14 dBm, leaving at least 16 dB of margin relative to the -30 dBm that could be expected from an MBS beacon as described in R4-154425.

A merged text proposal on coexistence for MBS (TBS Option 2) for TR 37.857 was approved [6].

RAN4 #76bis Sophia Antipolis
Liaison statements were received from three of the largest tower companies in the US, American Tower [7], Crown Castle [8] and SBA Communications Corporation [9]. The LSs basically said that MBS beacons had been deployed on sites on the top 50 markets co-located with various wireless operators with no reported interference complaints. 
MBS Beacon emissions into 3GPP bands that are or could be deployed in the US were presented in R4-156501 [10].  The results showed that MBS beacons provide significantly more protection for US bands than 3GPP base stations are required to provide.
Additional Discussion
WiMAX and 3GPP2 are examples of non-3GPP technologies that appear in various 3GPP specifications, including: 
TS 22.278             Service requirements for the Evolved Packet System (EPS)

TR 22.814             Location Services (LCS) support in Evolved Packet Core (EPC) for non-3GPP accesses

TS 23.203             Policy and charging control architecture

TS 23.216             Single Radio Voice Call Continuity (SRVCC); Stage 2

TS 23.272             Circuit Switched (CS) fallback in Evolved Packet System (EPS); Stage 2

TS 23.402             Architecture enhancements for non-3GPP accesses

TS 24.302             Access to the 3GPP Evolved Packet Core (EPC) via non-3GPP access networks; Stage 3

TS 24.312             Access Network Discovery and Selection Function (ANDSF) Management Object (MO)

TS 29.212             Policy and Charging Control (PCC); Reference points

TS 29.277             Optimised handover procedures and protocol between EUTRAN access and non-3GPP accesses (S102); Stage 3

TR 29.962             Signalling interworking between the 3GPP profile of the Session Initiation Protocol (SIP) and non-3GPP SIP usage

TS 33.107             3G security; Lawful interception architecture and functions
Yet, neither WiMAX nor 3GPP2 base stations provide have emissions requirements for protecting their own bands much less 3GPP bands, with the exception of regulatory protection for Japanese bands.  It would be inconsistent for 3GPP to require coexistence and co-location requirements for a non 3GPP technology like MBS, given that such requirements have not been required for other non-3GPP technologies.

However, if there was to be an interference problem in the US, complaints would be made to the FCC and the FCC would require that the offending transmitters be shut down until a solution to the interference can be implemented.  Because of this, it is necessary for operators of MBS beacons to ensure that their beacons do not cause interference, as NextNav has done.  

Summary
This contribution summarizes coexistence contributions that were made in RAN4over the past year, and adds some additional discussion. Measured data was presented to show that devices in the nearest 3GPP band are not degraded by blocking from the MBS beacon transmission.  Measured data was also presented that shows that MBS beacon transmitters provide significantly more protection for 3GPP bands than 3GPP requires of 3GPP base stations. Three of the largest US tower companies reported that MBS beacons have been deployed in the top 50 markets in the US for the last 4 years with no interference complaints. Other non-3GPP technologies like 3GPP2 and WiMAX appear in multiple 3GPP specifications with no requirements (beyond regulatory requirements) for their base stations to protect 3GPP bands. 
It is proposed that RAN4 discuss the findings summarized in this submission and make a decision if any additional work is necessary concerning MBS and 3GPP coexistence.
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