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1. Introduction

A work item [1] was agreed to create a new 700 MHz band below and partially overlapping with Band 28.  This contribution provides filter simulation data for the band.  It is found that sufficient attenuation is not available from the filter to provide adequate protection to broadcast TV and A-MPR will be required.

2. Discussion

A new band starting from 698 MHz uplink frequency and extending upwards by 15, 20, or 30 MHz has been proposed.  The band includes the 2x5 MHz spectrum immediately below Band 28 (UL: 698 – 703 MHz, DL: 753 – 758 MHz) as well as an additional 10, 15, or 25 MHz into the lower portion of Band 28.  Moreover, according to the justification in [1] as well as LS in [2], a UE emission requirement of -25 dBm/8 MHz over the frequency range 470 – 694 MHz must be maintained.

To evaluate the feasilibity of maintaining a UE emission requirement of -25 dBm/8 MHz at 694 MHz and below, it is first recognized that this emission requirement is only 4 MHz offset from the edge the the uplink channel.  In fact, this is similar to the configuration where a Band 28 UE is required to limit its emissions to -26.2 dBm/6 MHz (roughly equivalent to -25 dBm/8 MHz) at 5 MHz below its channel edge when NS_18 is signaled by the network.  In that case, the A-MPR required was determined to be 1 dB for a 5 MHz channel and 4 dB for a 5, 10, or 15 MHz channel (see Table 6.2.4-1 of TS 36.101).  If A-MPR is not taken, it was found in [3] that the achievable emission limit is -7.7 dBm/6 MHz roughly equivalent to -6.5 dBm/8 MHz.  These results were derived based on PA emissions and duplexer attenuation.

The situation for this band proposal, while similar, includes some important differences which may lead to even more backoff required.  The offset between the edge of the uplink channel and the protected frequency range for this band plan is only 4 MHz, from 698 MHz to 694 MHz.  This is an important difference since not only does it represent 20% less transition band for a filter and for PA spectral regrowth, but it is within one channel bandwidth offset of the uplink transmission.  Therefore, the protected frequency range falls within the first adjacent channel and is subject to 3rd order non-linearity products from the transmission.  The existing Band 28 NS_18 configuration avoids this with 5 MHz offset between the uplink channel and the protected frequency range.

Preliminary filter simulation results for a 2x15 MHz band configuration are provided below
	
	Vendor A
	Vendor B

	Tx IL (698 – 713 MHz)
	2.3 dB
	4.2 dB

	Rx IL (753 – 768 MHz)
	2.5 dB
	2.5 dB

	Tx isolation
	55 dB
	60

	Rx isolation
	55 dB
	55

	Attenuation at 694 MHz
	1 dB
	10 dB


Figure 1.  Filter simulation results for 2x15 filter in support of new 700 MHz band
From this data, it can be observed that only 1 dB of attenuation can be offered by the filter from Vendor A.  From Vendor B, the Tx insertion loss is too high and therefore cannot be considered for this application.  In comparison, the filter assumed in [3] provided 2.5 dB attenuation at 5 MHz offset.  

Since the filter is only capable of providing minimal attenuation, then the only alternative remaining is to reduce UE transmit power to comply with the emission requirement.  In other words, an A-MPR table will be requierd to be defined and given the lesser attenuation available from this filter, the A-MPR will be larger than that specified for Band 28 under NS_18.  Moreover, since the offset is only 4 MHz and therefore within the first adjacent channel, it is anticipated that I/Q image products from single band transmission at the band edge will violate emission requirements.  Therefore, it is likely that PUCCH over-provisioning will be necessary to ensure robust coverage for this band.

At the time of this writing, the simulations, measurements, and analysis on transceiver and PA emissions was not completed.  Therefore, A-MPR tables have not been computed yet. 
3. Conclusion
A new 700 MHz band has been proposed, however, due to the requirement to limit emissions at or below -25 dBm/8 MHz at a 4 MHz offset from the band edge, it is anticipated that A-MPR will be required.  Similarity with Band 28 NS_18 has been observed, noting that the A-MPR for this 700 MHz band will likely be larger since the offset to the protected frequency range is smaller.  Filter simulation results have been provided which indicate that mimimal attenuation of 1 dB can be provided to the protected frequency range.
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