3GPP TSG RAN WG4 (Radio) Meeting #57
R4- 104892
Jacksonville, USA  Nov 15 – 19th , 2010

Agenda Item:
10.3.1
Source: 
DBSD, Terrestar Networks
Title: 
BS Coexistence in Band 23, Band 2 and Band 25
Document for:
Discussion
1.
Introduction

Band 2 BS spurious emissions into the Band 23 BS receiver have been discussed within RAN4.  During the coexistence of Bands 2, 23, and 25 conference calls [5], it was stated that there is technical difficulty to meet the -49dBm/MHz spurious emission level as proposed by DBSD in submission [1]. This document provides technical discussion to show that the -49dBm/MHz spur emission level is not only feasible but also has minimal impact on the Band 2 network. 

2.
Discussion
As discussed in the way forward for Band 2/23/25 [6], there are several distinct cases to be addressed when evaluation of the emissions of Band 2 BS into Band 23:

1. Legacy Equipment

2. New equipment

3. Upgrades to legacy equipment

Each of these cases is discussed below.

1. Legacy Equipment
All parties have agreed that new limits proposed for BS emissions do not apply to equipment that has already been deployed in the field. 
2.  New Equipment

In this case, it is practical for new band 2 BS to meet the proposed limit of -49 dBm / MHz at 2000 MHz, which is a frequency separation of 10 MHz.  There are a number of facts that support this.

First, as previously submitted [1], analysis by DBSD has indicated that TX filters for a Band 2 BS to meet the -49 dBm/MHz are of reasonable complexity and insertion loss.  Second, in many bands, such as bands 38 and 7, 3GPP BS meet -49 dBm / MHz at a frequency separation of 10 MHz.  In fact, one contribution suggests this level can be met at 5 MHz [2].  In a more extreme case, the TR for E850 [3] discusses meeting a level of -105 dBm/Mhz with a guard band of 1 MHz.  Third, a recent submission from Huawei [5] states 8 to 9 pole filters for Band 2 could provide 25 to 35 dB of rejection, leading to an emission level of -44 to -54 dBm/MHz.  Fourth, a TX filter currently available on the market shows attenuation can be achieved as shown in Figure 1 below, i.e. about 43dB attenuation at 2GHz with 1dB IL.  Note that these last two options have 1 dB insertion loss, but provide more attenuation than needed to meet -49 dBm/MHz.  Clearly, a proper design could be made to achieve the required 20dB additional attenuation with less than 1 dB of IL.  

Figure 1 – Example Commercial TX Filter for Band 2
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3. Upgrades to Legacy Equipment

The argument has been made [5] that the small additional TX insertion loss to meet -49 dBm/MHz is a major problem because it means new sites may have different performance than legacy BS.  However, this ignores both the fact that there is already significant site-to-site variation in link budget performance, and that site coverage is often limited by the reverse link.  In a real network deployment, sites have variations in cable run lengths and associated loss, variations in antenna gains, models, and downtilts, and variation in configured transmit powers.  Not only is there no requirement that all sites have exactly the same link budget, RF engineering teams will deliberately introduce variations to optimize network performance.  Second, the TX filter will only introduce insertion loss on the forward link.  Typically site coverage is determined by the reverse link, which is not impacted by this insertion loss, so there is no change in actual performance.  Finally, since the forward link is not the limiting link, the BS PA may often be run below its maximum output to provide a balanced link budget. This means there may often be PA power available to overcome the additional insertion loss if desired.
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