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1. Introduction

Band 68 was originally defined in 3GPP for operation in Arab countries [1].  Recently, there has been discussion on expanding the scope of applicability of Band 68 to European countries as well [2] [3].  One of the noteworthy challenges is the more stringent emission requirement in Europe to protect DTV.
2. Discussion  
The existing Band 68 specifications include the definition of NS_26.  When NS_26 is signaled by the Band 68 network, an additional spurious emission requirement of -25 dBm/8 MHz is applied in the range from 686 MHz to 694 MHz.  This requirement applies for 5, 10, and 15 MHz channels.  Alongside this requirement, NS_26 also allows the UE to avail itself of A-MPR of up to 1 dB for 10 and 15 MHz channels depending on the uplink RB allocation.  In deriving these requirements, a few points were taken into consideration.  Firstly, it was recognized that the motivation for defining this spectrum is to enable public safety type deployments.  The nature of public safety deployments suggest sparse cell layouts with potentially more challenged link budgets; therefore, it is desirable to minimize the A-MPR.  The primary public safety allocation is expected to be the lowest 5 MHz of the band (698 – 703 MHz uplink paired with 753 – 758 MHz downlink) and it was found that for 5 MHz channels, there is no A-MPR needed.  However, the A-MPR table was derived with the underlying assumption that more advanced filtering techniques employing temperature compensation would be required to achieve this result.  Since public safety applications may be less cost-sensitive than commercial applications, the assumption of more advanced technologies seemed to be justified.

As reported in [4], ECC Decision 16(02) imposes a requirement of -42 dBm/8 MHz to protect DTV at and below 694 MHz.  Moreover, [4] further explains that the ECC requirement of -42 dBm/8 MHz is intended to apply only under normal conditions and that a different value of -30 dBm/8 MHz can apply under extreme conditions.  This may represent a necessary relaxation such that the A-MPR values can be minimized for PS applications operating in the lowest portion of Band 68.  However, the following points should be discussed.
1. According to ECC Decision 16(02), the applicability of -42 dBm/8 MHz only under normal conditions is valid for systems operating within 698 – 703 MHz.  For systems operating in the remainder of Band 68 with uplink in the range of 703 – 728 MHz, the ECC Decision 15(01) applies where -42 dBm/8 MHz is required for both normal and extreme conditions.  Therefore, we only consider a 5 MHz channel over the range 698 – 703 MHz.  It is unclear which requirement applies for a channel wider than 5 MHz or for a channel that at least partially extends above 703 MHz.
2. It remains to be determined if this requirement should be added, whether it should be added by modifying the existing NS_26 or by creating a new NS for the band.

3. In the past, emissions performance has not been specified by 3GPP in the core requirements under normal conditions vs. extreme conditions.  Therefore, it should be clarified whether the proposal now suggests two different requirements for the UE:  one of -30 dBm/8 MHz at extreme temperature (+35 C) and another requirement of -42 dBm/8 MHz at room temperature.  Would both requirement be expected to be captured and potentially tested?  Conventionally, it should only be the extreme value that is captured in the core specification; i.e., the -30 dBm/8 MHz.  A slightly awkward situation then appears since for conformance testing, 36.521 specifies test cases for emissions only at room temperature for the sake of expediency.  
Assuming the above points can be resolved, initial simulations were conducted against a worst case emission limit of -30 dBm/8 MHz for the UE operating in the 5 MHz channel over the uplink frequency range of 698 – 703 MHz.  Firstly, an evaluation of discrete intermodulation products was done.  For the 5 MHz channel, it is recognized that 3rd order intermodulation products between the transmitted signal and its image land in the DTV protected frequency range.  This occurs for an uplink waveform with one RB located at RBstart = 0.  Assuming the same temperature compensated SAW filter characteristic as documented in [5], simulation show that for this waveform, 2 dB for A-MPR is required.  Other 5 MHz waveforms do not show the need for A-MPR with the TC SAW filter to meet -30 dBm/8 MHz.

3. Conclusion
A discussion of using Band 68 for public safety/PPDR in Europe and the ability to meet more stringent limits for protection of DTV is provided in this contribution.  In particular, a proposal related to ECC Decision 16(02) is referenced where additional points are brought for consideration.  Lastly, initial simulation results indicate that a limit of -30 dBm/8 MHz could be met with 2 dB A-MPR for a single waveform RBstart=0/LCRB = 1 assuming the TC SAW response as studied for this band.
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