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1
Introduction

As the study item on E850MHz (806-849 UL/851-894 DL) evolved, a frequency band arrangement based on a split of E850 MHz has been decided (i.e. lower E850 MHz and upper E850MHz). At the same time, there are existing legacy bands around the spectrum where E850 MHz is defined which would require special attention due to already large installed base.

Co-existence issues between the Upper E850 and other legacy networks have been already identified in [1], [2] and [3].  The E850-UB Work Item Exception list states “BS-BS coexistence between Band 26 and public safety and land mobile radios or other SMR licensees above 851 MHz also needs to be addressed.” [4]

This paper elaborates further on the BS-BS coexistence issue between Band 26 and the legacy iDEN networks that need to coexist in many countries in the Americas and other parts of the world.  .  

2
Discussion

Figure 1 shows the current and proposed 3GPP spectrum allocation around 850 MHz. 

The following can be noted on the current situation related to the spectrum around 850 MHz

- There is a large number of installed BSs in the SMR band for several technologies: Public Safety, iDEN and other land mobile radios.

- The gap between SMR band DL and Band 26 or Band 5 UL is 2 MHz. 

- The current Band 5 UTRA/E-UTRA BS equipment has to coexist with legacy networks operating in the SMR band in many countries, although this is not reflected in 3GPP specifications.  For ACS the 3GPP defined interferer level is specified at -52 dBm and for blocking -40/-43 dBm assuming 6dB sensitivity degradation respectively.  


Figure 1. 3GPP spectrum allocation around 850 MHz
2.1
BS-BS co-existence

An iDEN basestation power amplifier typically outputs 6 watts per 25 KHz channel.  In 5 MHz of spectrum, there are 200 25 KHz channels.  iDEN frequency reuse can be as high as n=5.  With a more typical n=9 frequency reuse, there are 22 iDEN carriers per sector in 5 MHz, or 51.2 dBm per sector.  In order to meet the 3GPP specified ACS and blocking levels, the MCL would be:




ACS:
51.2-(-52)= 103.2 dB giving 6 dB degradation of B26 receiver

Blocking:
51.2-(-40/-43)= 91.2 dB / 94.2 dB for UTRA and E-UTRA respectively

This is 8.2 dB greater than the MCL value calculated in [5], which stated ” Due to very high needed MCL and consequently large distance separation, it does not seem feasible that the lower E850 can be deployed in the same geographical location as Band 5. If  lower E850 is deployed in the same geographical area as Band 5, the BS receiver will have a very lage degradation.”
In accordance with the conclusions in [5], due to very high needed MCL and consequently large distance separation, it does not seem feasible that the Upper E850 can be deployed in the same geographical location as iDEN networks. However, Band 5 and iDEN networks are currently deployed in close proximity in the same region today, so there must be a reasonable solution to BS-BS coexistence.  

Conclusion 

Legacy Band 5 BS that only meet the Minimum 3GPP specifications for ACS and blocking would be highly affected by iDEN and other licensees in the SMR band, but this has not been addressed in 3GPP.  When introducing a new band in 3GPP like Band 26, it is important to address ACS and blocking issues related to legacy users of adjacent spectrum.   

Proposal
It is proposed that the attached text proposal be approved and included in the Extended 850 MHz Study Item TR 37.806. 
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<start of text proposal for secton 5.3>
5.3
Specific deployments aspects 
<will also address coexistence with other services, e.g. public safety in the US, and technical means to coexist>
5.3.1
Region 1
5.3.2
Region 2

5.3.2.1
Emission requirements

While there might be different emission rules for different countries, we recommend the FCC Rules and Industry Canada rules for the iDEN band as an initial baseline for coexistence studies. The emissions mask requirements are found in the FCC rules under sections 90.210(g) [90.210] and 90.691 [90.691] and for Industry Canada under RSS-119 [RSS-11910] which is close to 90.210(g). These rules apply to both devices and BTSs.

90.210(g) is typically used for single carrier system and 90.691 for multi-carrier. 90.691 emission limits are as follows:
(a) Out-of-band emission requirement shall apply only to the “outer” channels included in an EA license and to spectrum adjacent to interior channels used by incumbent licensees. 

(1) For any frequency removed from the EA licensee's frequency block by up to and including 37.5 kHz, the power of any emission shall be attenuated below the transmitter power (P) in watts by at least 116 Log[10](f/6.1)  decibels or 50 + 10 Log[10](P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency removed from the center of the outer channel in the block in kilohertz and where f is greater than 12.5 kHz.

(2) For any frequency removed from the EA licensee's frequency block greater than 37.5 kHz, the power of any emission shall be attenuated below the transmitter power (P) in watts by at least 43 + 10Log[10](P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency removed from the center of the outer channel in the block in kilohertz and where f is greater than 37.5 kHz.

The measurement bandwidth is not defined in the FCC rules but RSS-119 does define the measurement bandwidth as 300 Hz at frequency offset less than 37.5 kHz from channel edge and 100 kHz for frequency offsets greater than 37.5 kHz.

Historically, 300 Hz for frequency offsets less than 37.5kHz and 100 kHz for frequency offsets greater than 37.5kHz have been used for narrow band product certification in that band. With the 1MHz guard band assumption, the emission requirement would be 100 kHz. Therefore, the emission limits that would apply would be -13dBm/100 kHz at a 1MHz offset from the edge of the channel bandwidth. 
5.3.2.2
Deployment scenario

Figure 5.3.2.2-1 shows the current and proposed 3GPP spectrum and TV repeater spectrum allocation around 850 MHz.

The following can be noted on the current situation related to the spectrum around 850 MHz

- The E850 upper sub-band covering in the 814-849 and 859-894 MHz band overlaps partly with the lower sub-band. The purpose of the upper sub-band is to consolidate and augment bands 5, 18 and 19 into a new single global band that supports UTRA and E-UTRA deployments, while the lower sub-band aims for the non-U.S. Region 2. Since Bands 18 and 19 are allocated for Region 3, the co-existence with Band 5 is the main issue to be solved for the E850 lower sub-band.
- There is a large number of installed Band 5 BSs for different technologies: GSM, UTRA, E-UTRA and CDMA2000.
-  Broadcast TV repeaters use the frequency range 698-806 MHz in South America

- There are also other non-3GPP technologies such as iDEN system operating in 806-824/851-869 MHz in the Americas which shall be considered
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Figure 5.3.2.2-1: 3GPP Spectrum allocation around 850 MHz

The main aspects for the lower sub-band are

· BS-BS coexistence in the same geographical area with 2 MHz frequency gap to Band 5 and the upper sub-band.  It needs to be considered that Band 5 is a legacy band and there is a large number of installed Band 5 BSs for different technologies: GSM, UTRA, E-UTRA and CDMA2000.
· UE-UE coexistence with a 2 MHz gap with Band 5 and the upper sub-band considering that Band 5 is a legacy band.

· Co-existence with broadcast TV repeaters in the range 698-806 MHz in South America
· Co-existence with other iDEN systems in 806-824/851-869 MHz in the Americas
The main aspects for the upper sub-band are

· BS-BS coexistence in the same geographical area with 2 MHz frequency gap to Public Safety, iDEN and other Land Mobile Radio users and the lower E850 sub-band.   It needs to be considered that Public Safety, iDEN and Land Mobile Radio are legacy networks and there is a large number of installed BSs for these technologies.  Signal levels of 52.1 dBm per 5 MHz from iDEN in the SMR band (851-869 MHz) are typical.
· BS-BS coexistence in the same geographical area with 2 MHz gap to the lower sub-band.
· UE-UE coexistence with a 2 MHz gap with the lower sub-band.
<end of text proposal for section 5.3>
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