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1
Introduction
RAN4 received an LS from CEPT CPG PTD informing about their conclusions of 700 MHz band studies as following.
· The preferred channelling arrangement for CEPT contains 2x30 MHz block aligned with 3GPP band 28: (uplink 703-733 MHz and downlink 758-788 MHz)

· The mobile terminal out of band emission limit into the 470-694 MHz band is −42dBm/(8 MHz) for 10 MHz LTE bandwidth.

CEPT CPG PTD also noted that it will be beneficial to harmonise the out of band requirements for 700 MHz mobile terminals between Europe and other regions. Therefore, CEPT kindly requested 3GPP to consider the inclusion of this out of band limit into the 3GPP band 28 user equipment specification.

In this contribution we discuss how the harmonization of emission requirements could be achieved between Europe and other regions.
2
Discussion
It has been extensively studied in Europe, what the possibilities are of existing Band 28 UEs to fullfill the European requirement for TV broadcast protection by Monte Carlo simulations from Nokia, GSMA, and France. Finally CEPT CPG PTD concluded that these 3 aspectes were considered to be covered by –42dBm/(8MHz) emission limit below 694 MHz for 10MHz LTE channel bandwidth:

· Sufficient protection to the broadcasting service below 694 MHz is provided
· Tecnical feasibility from the point of view of practical implementation of IMT terminal is provided, and
· Global harmonisation of mobile terminal is achived.
The existing OOBE for Band 28 UEs is –26.2dBm/(6MHz) below 694 MHz. During the Band 28 development, it was concluded that a minimum filter attenuation of about 15 dB was required, to suppress the OOBE of 20 MHz uplink below this level [1]. We present simulation results for 10 MHz channel bandwidth to see what the minimum filter attenuation would be to achieve the –42dBm/(8MHz) OOBE level.
The simulation assumptions are according to the RAN4 minimum requirements:

· PA biased so that with fully populated 10 MHz carrier, QPSK modulation, and 22 dBm output power at the antenna connector, the ACLR minimum requirement is just met; assuming 4 dB post PA losses

· 28 dB IQ image and LO suppression for operating bands <1 GHz
The following figure shows the emission spectrum at the PA output, for 50RB and 1RB transmissions:
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Figure 1: 10 MHz uplink spectrum at PA output. 50 RB (top) and 1RB (bottom). OOBE ≤694 MHz using 8MHz measurement bandwidth -20.6 dBm and -44 dBm respectively.
It can be seen, that for 1RB transmission, the strong IMD3 products do not reach the TV broadcast frequencies. The main difficulty is therefore to ensure that spectral regrowth of the fully populated carrier is suppressed enough by the duplex filter.

Because the emissions over 686-694 MHz are relatively flat, and the total power at PA output is -20.6 dBm, minimum 22 dB filter attenuation is needed to achieve the -42dBm/(8MHz) emission limit. Based on feedback received from multiple filter vendors, we believe this filter performance can be achieved with reasonable tradeoffs to passband IL and other important parameters.
Since it is possible to achieve the European OOBE requirement using 10 MHz channel bandwidth, the Band 28 specification should be updated with this requirement, to ensure global harmonisation. We propose to add the TV broadcast protection requirement of -42dBm/(8MHz) for 10MHz channel BW already into REL-11 TS 36.101 to make sure that all UEs in the market are tested against this requirement as much as possible.
3
Conclusion
The conclusion is that it is possible to change the current 3GPP band 28 Ue to UE co-existence specifications to incorporate the new European requirement. It is very important to include this requirement for band 28 to enable usage of band 28 terminals in Europe and greatly expand the market size of band 28 terminals.

We propose to add the TV broadcast protection requirement of -42dBm/(8MHz) for 10MHz channel BW already into REL-11 TS 36.101 to make sure that all UEs in the market are tested against this requirement as much as possible.
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