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1.
Introduction

There have been concerns expressed about Band 23 UE’s blocking legacy Band 2 UE’s [5].  These concerns are related to the interference blockage level and the probabilistic nature of the interference.  In order to understand the problem, this document presents blocking measurements of commercially available UMTS terminals. 
2.
Discussion
In reference [1] in the proceedings on Advanced Wireless Service (AWS), the FCC’s Office of Engineering and Technology (OET) performed UE-to-UE bench tests.  Measurements were made using commercially available UMTS terminals (5 MHz channels).  The interfering terminals were modeled as 5 MHz Wimax and UMTS signals.  No duplexer filtering was assumed in this study.  However, we note that additional duplexer filtering would improve the sharing shown here.  

The table below, reproduced from [1], shows the in-band interference level resulting in blockage as a function of the desired signal level.  The measurements were made assuming a 10 MHz guard band.  This is the same as the guard band between Band 23 and Band 2.  
	Desired UMTS signal level (dBm)
	Overload Interference (dBm)

	-105
	-27.2

	-100
	-23.2

	-95
	-19.7

	-90
	-16.2


Ofcom in [2] also made similar measurements of UTRA FDD terminals and the results are almost identical to the FCC results.  The definition of overloaded used by the FCC was call failure, whereas Ofcom used a 10-3 BER.
As shown in the table the overload level is a function of the desired signal level.  The higher the desired signal level the more power it takes to overload the UE.  
The 3GPP blocking specification is -44 dBm [3].  Even for low desired signal levels the measured overload is about 17 dB higher than the specification.  
Insight into Band 23 UE-to-legacy Band 2 UE interference can be gained by considering the measured overload levels and operational scenarios.  It is assumed that the uplink margin is sufficient (e.g. 15 dB) to allow the Band 2 UE to operate indoors at the cell edge.  In addition, the Band 23 UE will use power control so that outdoors the transmit power will be backed off.  The combination of the large margins on Band 2 UE’s links and the power backoff of the Band 23 UE’s means that overload is extremely unlikely anywhere outdoors.  

Indoors the risk of UE-to-UE interference is increased, especially if the Band 2 UE is operating with minimum margin at the edge of the cell.  The worst case occurs when Band 2 cell edge is collocated with the Band 23 cell edge.  In this case, when operating indoors the Band 23 UE is transmitting near its maximum power, while the Band 2 UE has minimum margin.  With nominal assumptions (free space loss and 18 dB of antenna coupling and body losses [4]) the measured overload level of -27.2 dBm corresponds to a separation distance of about 0.5 meters.  
3.
Conclusions
Measurements, made by both the FCC and by Ofcom, demonstrate that commercially available UMTS terminals have overload levels more than 17 dB better than the 3GPP specification.  These levels suggest that overload could only occur indoors where the Band 2 and Band 23 cell edges coincide.  The separation at which an impact would occur is under 1 m, which is the normal 3GPP threshold for acceptable performance. 
References

[1]
DA-08-2245, “The FCC’s Office of Engineering and Technology Releases Analysis of AWS-3 Interference Tests, WT Docket Nos. 07-195 and 04-356, October 10, 2008  http://hraunfoss.fcc.gov/edocs_public/attachmatch/DA-08-2245A2.pdf
[2]
Ofcom, “On the impact of interference from TDD terminal stations to FDD terminal stations in the 2.6 GHz band, April 21, 2008, http://stakeholders.ofcom.org.uk/binaries/consultations/2ghzregsnotice/annexes/tech.pdf
[3]
3GPP TS 25.101
[4]
R4-080710, “TS36.101: TP for UE Spurious emission limits”, Motorola
[5]
R4-104744, “Meeting minutes on conference calls for Bands 2-23-25 coexistence requirements”, Alcatel-Lucent

