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1. Abstract
This document looks at the relationship between emissions and measurement bandwidth used for co-existence requirements. In general the transmission bandwidth and measurement bandwidth should be aligned in order to determine the noise impact on the interfered receiver channel bandwidth. In this document we use the example of 5MHz, 1MHz and 6.25 KHz measurement bandwidth and examine the impact of scaling the general protection limit of -50dBm/1MHz which is used for protection of other LTE bands. 
2. Background

In general the transmission bandwidth and measurement bandwidth should be aligned. For example in UTRA we used 3.84MHz as the default transmission and measurement bandwidth. For LTE this is more complicated since the transmission bandwidth is a function of the active resources blocks and can range from 1RB (180KHz) to 100RB (18MHz), so in this case we use a nominal 1MHz measurement bandwidth to cover the SEM requirement for the different RB configurations and channel bandwidths (1.4, 3, 5, 10 15 and 20MHz.). 
However, in the case of co-existence with other technologies we are more interested in the noise power that falls within the interfered Rx channel bandwidth as shown below in figure 2-1. In this case, we need to scale the LTE emission measurement bandwidth to align with that of the associated Rx channel bandwidth.
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Figure 2-1: Emission
Figure 2-1 shows the emission mask for 6.25, 30 KHz and 1 MHz measurement bandwidth. It is quite clear as the emission bandwidth is reduced the measured noise power would scale down in proportion since the noise power is averaged over the measurement bandwidth.
In the case of LTE since the emission and spurious emission measurement bandwidth is defined in a 1MHz bandwidth and assuming the emission PSD is constant over the measurement bandwidth we can simply scale the emission target in line with the receiver bandwidth. In Table 2-2 we provide some example of co-existence values used in TS36.101 Table 6.6.3.2-1 and the equivalence with different receiver measurement bandwidth. 
Table 2-2: Measurement bandwidth scaling 
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MBW (1MHz) 8MHz 5MHz 3.84MHz 30KHz 6.25KHz

-50 -41 -43 -44 -65 -72

-45 -36 -38 -39 -60 -67

-40 -31 -33 -34 -55 -62

-35 -26 -28 -29 -50 -57

-30 -21 -23 -24 -45 -52

-25 -16 -18 -19 -40 -47

-22 -13 -15 -16 -37 -44

-20 -11 -13 -14 -35 -42

-15 -6 -8 -9 -30 -37

-13 -4 -6 -7 -28 -35

-10 -1 -3 -4 -25 -32

Emission UE to UE co-existance (MBW)


We should note the requirement from the smaller measurement bandwidth does not represent a tighter requirement since the noise power remains the same.  So in the case of the general co-existence requirements of -50dBm/1MHz the proposed emission limits of -57dBm/6.25KHz represents a relaxation of 15dB in the requirements compared to the general protections (-50dBm/1MHz = -72dBm/6.25KHz) applied to other protected operating bands. 
 In the case where the guard band is less than the channel bandwidth we would need to balance the implementation impact of the 3rd IMD emission due to the 1 RB case and the required co-existence protection.  In this case an implementation margin of 15dB is suggested to provide a relaxation from the scaled value of -72dBm/6.25KHz to the proposed value of -57dBm/6.25KHz 
3. Conclusion

This document looks at the relationship between emissions and measurement bandwidth used for co-existence. In this document we use the example of 5MHz, 1MHz and 6.25 KHz measurement bandwidth and examine the impact of scaling the general protection limit of -50dBm/1MHz which is used for protection of other LTE bands. In the case of PSNB protection the proposed emission limits of -57dBm/6.25KHz represents a relaxation of 15dB to allow for implementation issues in the requirements compared to the general protections of -50dBm/1MHz applied to other operating bands
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