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1
Introduction
Work item to add UE power class 1 to E-UTRA bands 3, 20 and 28 was approved in RAN#73 [1]. During the RAN discussions European broadcast union raised a concerned about high power UEs near broadcast bands. Subsequently these concearns were taken into account and WI [1] was modified to include following objective
1. The work item will ensure that co-existence and compatibility issues with existing deployments in Band 3, Band 20 and Band 28 or adjacent bands (including DTV) do not arise. New AMPR tables will be developed if needed.

In this contribution we study Band 28 PC1 UE emissions towards European DTT band.
2
Discussion

2.1
Background
In this contribution we study Band 28 PC1 UE emissions towards European DTT band which ends at 694 MHz. There is no need to study DTT protection in Japan as PC1 operation is not allowed in Japan. 
Europe has not allocated whole band 28 band to be used, instead only the lower 30 MHz part is and deployments have already started for example in Finland. This lower 30 MHz part is sometimes called B28A due to dual duplexer arrengenemts where filters are named B28A and B28B, however according to 3GPP specification whole band 28 needs to be supported.

Our study concentrates to lower part of the band 28 which is closes to DTT band. Two E-UTRA carrier bandwidths are simulated 5 and 10 MHz in lowest possible carrier position.
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Figure 1: Frequency arrengement for 700 MHz range
2.2
 Simulations

2.2.1
Simulation assumtions
Simulation assumptions were as follows:

· Power amplifier: 700 MHz PA model capable of PC1 operation. Operation point adjusted to match 3GPP requirements with MPR
· UTRAALCRL1=33dBc

· UTRAALCRL1=36dBc

· E- UTRAALCRL1=37dBc

· E-UTRA general emission mask

· General spurious emissions – 30 dBm / 1 MHz

· 28 dB IQ image and LO suppression

· 60 dB CIM3 suppression

· 4 dB post-PA losses

· DTT band protection – 42 dBm / 8 MHz below 694 MHz

· No duplex-filter selectivity assumed

2.2.2
Results
Figure 1 below show full allocation UE output spectrums with 1 dB MPR used for 5 and 10 MHz channels. PA operation point is set so that emissions requirements are just met with allowed MPR except the DTT band protection. Spectrum are from antenna connector and no filter selectivity is assumed.

Without filter selectivity DTT band protection fails 8 dB with 5 MHz channel and 20 dB with 10 MHz channel, see Figure 1.
Figure 1: UE spectrum from antenna connector and no filter selectivity is assumed.
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In Figure 2 we present the necessary A-MPR to meet the DTT band protection without filter seletivity.
Figure 2: Necessary A-MPR to protect DTT band with no filter selectivity is assumed.
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As can be seen from Figure 2 up to 5 dB A-MPR is needed for 5 MHz carrier and up to 10 dB and more A-MPR is needed in case of 10 MHz carrier to meet the DTT pretection requirement. Required A-MPR will be less if some selectivity can be assumed from duplex-filter. Standard SAW filter selectivity cannot be assumed as SAW power rating is less than what PC1 UE delivers.

Hence further work will be needed in next meeting where necessary A-MPR is simulated with achievable filter attenuation based on filter technology suitable for power class 1 operation.
3
Conclusion

In this contribution we have presented how much A-MPR is needed that band 28 PC1 UE can meet the DTT band protection limit -40 dBm/ 8 MHz. In this study no filter attenuation was assume hence further work will be needed in next meeting where necessary A-MPR is simulated with achievable filter attenuation based on filter technology suitable for power class 1 operation.
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