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1 Background

Protection of LTE Bands from Out of Band Emissions of other bands is a topic that consumes significant time and resources in the development process of all band definitions for 3GPP. One must take into account regional differences, regulatory requirements, empirical data and technological changes. 3GPP has strived to develop some basic assumptions and default values that have been agreed upon by the organization members. Recently in February of 2012 a proposal was once again submitted to 3GPP RAN 4 changing the OOBE coexistence level from Band 23 into 1990-1995MHz portion of Band 25 from -50dbm/1MHz at 1990MHz and -37dBM/1MHz at 1995MHz to a flat level of -40dBm/1MHz across the entire frequency range. [3] The working group tabled this contribution in order to give companies that had concerns with this value time to respond. Sprint raised concerns about this value when it was initially proposed and again in February 2011 [8]. This contribution is the response to that proposal. 
An analysis of the FCC value used by Dish in contribution [3] and then resubmitted in a later meeting [1][2] was undertaken. The history of the FCC value was reviewed to determine its appropriateness for the technology now being deployed in these bands. In addition to the FCC data a review of 3GPP defaults, assumptions and studies, and previous empirical data was undertaken. From Sprint’s analysis, 3GPP thresholds for acceptable performance and historical review, a value other than the one proposed [1][2][3] would be more appropriate for the frequency range of 1990-1995MHz. 

In the final rules for the Mobile Satellite Service (MSS) use of its spectrum in an Ancillary Terrestrial Component (ATC), the FCC establishes an out of band emission (OOBE) level for the 1990-1995 MHz band to be -40dBm/1 MHz. But this analysis is based upon assumption that the system architecture to be used is cdma2000, “The preceding rules of § 25.252 are based on cdma2000 system architecture” [4] is clearly identified as the basis of the analysis that determined the OOBE levels in the final rule. The FCC goes on to say that it is incumbent upon the MSS operator to demonstrate, should another system architecture be used, that it produces “no greater potential interference.”  The FCC rule in § 25.252 also states “when an emission outside of the authorized bandwidth causes harmful interference, the Commission may, in its discretion, require greater attenuation than specified in paragraphs (c)(1) and (2) of this section.” Lacking any empirical demonstration, the value currently in the FCC rules for providing adequate protection of the legacy Band 25 LTE systems from Band 23 LTE systems, may be meaningless from a 3GPP perspective. It was also noted in a review of other OOBE protection limits that it is not unusual for 3GPP specification to have requirement for an OOBE level that offers additional protection over a local regional regulatory requirement. 
2
Technical Data

Reviewing previous methods that have been used to determine acceptable OOBE levels, has revealed that the acceptable way that 3GPP has approached this issue is to look at UE to UE coexistence. Performing the analysis outlined in [5] including a total antenna and body loss of 16dB and a Band 25 UE receiver desensitization of 3dB of noise rise, the following results were determined and shown in Figure 1. In addition an analysis of UE to UE interference coexistence distance was determined based on the FCC limit value [4] from the Dish contributions [1][2][3].
	Spurious Emission Protection 
	Distance (m) from Band 23 UE Tx to Band 25 UE Rx

	Band
	dBm
	MHz
	23dBm
	15dBm
	10dBm
	5dBm

	4
	-50
	1
	1.0
	.4
	.2
	.1

	5
	-50
	1
	1.5
	.6
	.3
	.2

	10
	-50
	1
	1.0
	.4
	.2
	.1

	13
	-50
	1
	1.8
	.7
	.4
	.1

	14
	-50
	1
	1.8
	.7
	.4
	.1

	1990-1995MHz
	-40
	1
	3.4
	1.4
	.8
	.4

	1990-1995MHz
	-50
	1
	1.1
	.4
	.2
	.1


Figure 1: Band 23 OOBE levels
What can be seen is that with the value of -40dBm/1MHz, the UE to UE unacceptable interference distance is 3.4m. Comparing this protection given to other bands is approximately 3 times worse. Meaning, should a Band 23 UE come within the local area of a Band 25 UE, there is a potential to adversely affect the Band 25 UE. It has been the practice of 3GPP to keep the UE to UE interference distance close to a meter. The use of 1m distance values has been the norm for many bands developed in 3GPP, deviating only if it can be shown to adversely affect performance lacking that demonstration, the default value should be used. Many times the 3GPPP OOBE level will be greater than the local regulatory requirement. In a contribution from Terrestar [6] they also conclude and agree with 3GPP, that a separation distance of approximately 1m or better is the acceptable performance threshold. In an additional contribution from DBSD and Terrestar [7] they determined using similar methodologies to this contribution that an OOBE level of -40dBm/1Mhz would result in an interference distance of 2.7m. Due to differences in assumptions of head/hand losses, 18 instead of 16dB and noise floor -105 instead of -106dBm/1MHz, the results were slightly different. But when the differences are accounted for the results are well within what one would expect for the difference in free space path loss calculations. This value is also approximately 3x greater than the calculation of Figure 1. Both calculations show that the proposed level of -40dBm/1MHz OOBE level is not adequate to protect the legacy Band 25.  To achieve the level of protection that is nominally used in 3GPP, the OOBE level for Band 23 in the 1990-1995 MHz frequency region needs to be -50 dBm/1 MHz, although this is subject to further study. 

3
Recommendation

Until further data based on empirical testing and real world measurement is available, Sprint requests that if a value a is to be placed into 36.101 for protection of the legacy Band 25 from Band 23 OOBE that it conform to the standard acceptable practice of 3GPP thresholds of performance and offer the same level of protection that Band 23 offers to other bands. To achieve a nominal1m UE to UE interference separation distance, a value of -50dBm/ 1 MHz should be specified in 36.101. Sprint is supportive to the idea of using an OOBE value at or above -50 dBm/ MHz provided that there is evidence that a legacy Band 25 UE can achieve 95% of the maximum throughput with less than a 3 dB noise rise above the measured REFSENS of the victim UE. This also is conditioned upon the aggressor UE being located  at 1 meter from the victim UE when the aggressor UE is operating at full power.  
Sprint also requests that for the purposes of any AMPR values that the proposed value of -50dBm/1MHz be used in determining AMPR values for the frequency range of 1990-1995 MHz. 
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