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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

MBS – LTE coexistence has been discussed several times in RAN4 [2][3][4]

 REF _Ref431562584 \r \h 
[5]

 REF _Ref431562585 \r \h 
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 REF _Ref431562587 \r \h 
[7]

 REF _Ref431562588 \r \h 
[8][9]

 REF _Ref431562878 \r \h 
[10][11]. This contribution provides analysis of the impact of MBS aggressor spurious emissions on a co-located LTE base station’s uplink.
2 Discussion

The most challenging co-existence/co-location scenario when an aggressor transmitter is co-located with a victim base station, potentially impacting the victim base station’s receiver. 
The following four scenarios are analyzed for impact of an MBS transmitter on an LTE uplink: 

1) Impact of MBS co-located emissions on the LTE UL Rx noise floor with no other interferers
2) The impact of MBS co-located emissions on the LTE UL Rx noise floor with LTE-LTE coexistence at the same site 

3) Impact of co-located MBS on the LTE noise floor when UL interference=thermal noise

4) Impact of co-located MBS on the LTE noise floor when UL interference = thermal noise and co-located LTE is also present
For this analysis, the spurious emission level from MBS beacon transmitters into 3GPP bands was chosen to be -100 dBm/100 kHz. In R4-156501 in-house measurements showed spurious emissions from MBS beacon transmitters into 3GPP bands to be between -102 and -104 dBm/100kHz, so -100 dBm/100 kHz is a conservative value for analysis purposes.
2.1 Impact of MBS on LTE UL with no other interferers
MBS beacons have been tested to provide better than -100 dBm/100 kHz protection for US bands. 30 dB Minimum Coupling Loss (MCL) is used for BS-BS co-location analysis in 3GPP [14]. So -100 dBm/100kHz with 30 dB MCL results in -130 dBm/100kHz at the victim antenna connection.
Thermal noise is equal to -124 dBm/100 kHz, so the received aggressor signal is 6 dB below thermal noise. A -130 dBm/100kHz interferer will increase the noise floor by 1.0 dB compared to thermal noise to -123.0 dBm/100 kHz.
The requirement for protecting an LTE uplink band is -96 dBm/100 kHz as per Table 6.6.4.4.1-1. So if an aggressor LTE base station is co-located with the victim LTE base station, the OOBE from the LTE aggressor at the LTE victim could be -126 dBm/100 kHz. The LTE aggressor would raise the victim receiver’s noise floor by 2.1 dB to -121.9 dBm/100kHz, compared to the 1.0 dB rise from an MBS aggressor.

2.2 Impact of MBS on LTE UL with another co-located LTE aggressor

As shown in the previous section, an LTE aggressor base station co-located with a victim LTE base station would raise the victim receiver’s noise floor by 2.1 dB to -121.9 dBm/100kHz. When the -130 dBm/100kKz co-located MBS aggressor signal is added in, the resulting noise floor is raised by 0.6 dB to -121dBm/100 kHz. 

2.3 Impact of MBS on LTE UL with UL interference equal to thermal noise 

Most urban and dense urban LTE deployments are interference limited and not thermal noise limited. The interference from uplink transmissions in the same carrier or adjacent carriers will usually be higher than thermal noise. So as a lower bound we will assume that the uplink interference is equal to thermal noise.

If we assume the uplink interference is equal to thermal noise (-124 dBm/100 kHz) then the uplink interference will raise the noise floor by 3 dB to -121 dBm/100 kHz. Now adding the -130 dBm/100 kHz MBS aggressor signal results in a rise of 0.5 dB. 

2.4 Impact of MBS on LTE UL with UL interference equal to thermal noise and co-located LTE aggressor

In this fourth case we have an LTE victim with uplink interference equal to thermal noise and a co-located LTE aggressor base station in addition to the MBS aggressor.

Most urban and dense urban LTE deployments are interference limited and not thermal noise limited. The interference from uplink transmissions in the same carrier or adjacent carriers will usually be higher than thermal noise. So as a lower bound we will assume that the uplink interference is equal to thermal noise.

If we assume the uplink interference is equal to thermal noise (-124 dBm/100 kHz) then the uplink interference will raise the noise floor by 3 dB to -121 dBm/100 kHz. Adding the -126 dBm/100 kHz co-located LTE aggressor signal raises the noise floor to -119.8 dBm/100 kHz. Now adding in the -130 dBm/100 kHz MBS aggressor raises the noise floor by 0.4 dB to -119.54 dBm/100 kHz

2.5 Analysis summary

Table 1 contains a summary of the results in the previous sections. As can be seen, MBS beacons have much less impact on co-located LTE deployments than other LTE deployments do.
	
	Noise Floor

(dBm/ 100kHz)
	MBS Interference Level

(dBm/ 100kHz)
	Noise + LTE interference

(dBm/ 100kHz)
	Impact from LTE (dB)
	Noise + LTE + MBS Interference Floor

(dBm/ 100kHz)
	Total Desense due to noise + interference floor (dB)
	Impact from MBS beacons

(dB)

	MBS aggressor, no LTE interference
	-124
	-130
	N/A
	N/A
	-123
	1.0
	1.0

	LTE co-located BS aggressor + MBS aggressor, no UE UL interference
	-124
	-130
	-121.9
	2.1
	-121.3
	2.7
	0.6

	MBS aggressor + UE UL interference 
	-124
	-130
	-121.0
	3.0
	-120.5
	3.5
	0.5

	UE UL interference + co-located BS LTE aggressor + MBS Aggressor
	-124
	-130
	-119.8
	4.2
	-119.4
	4.6
	0.4


Table 1 Summary of MBS and LTE interference impacts on co-located LTE
. 

3 Summary

This contribution analyzes the impact of MBS on the noise floor of a co-located LTE victim base station uplink under various scenarios. The MBS receiver increases the receiver’s noise floor from between 0.4 and 1.0 dB, depending on the assumptions. This is less than the impact of uplink interference of co-located LTE base stations. 
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