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1. Introduction

This document is provided for further discussion related to prior contributions on the Lower 700 MHz bands to be used in the US and also the development of performance values for the newly added Band 17 in the 3GPP specifications.  
2.  Background
Band 17 has been added to the 3GPP specifications 36.101 [1] and 36.104 [2] for the UE and the eNode-B, respectively.  As shown in Fig. 1 below, this includes the B Block and C Block only in the Lower 700 MHz band in the US.  As discussed in [3], the performance values for Band 17 (previously referred to as Band 15) need to be defined and are expected to exhibit improved performance compared to Band 12 which includes Blocks A, B, and C.  
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Figure 1.  Band plan and power (ERP) limits for the Lower 700 MHz band.

3.  Receiver Sensitivity
The reference sensitivity is expected to be slightly better than Band 13.  In Band 13, for 5 MHz and 10 MHz bandwidths the reference sensitivity is given as -97 dBm and -94 dBm, respectively.  As noted in 36.101 V8.3.0 Table 7.3.1-2, the number of UL resource blocks may be limited due to self-desense of the receiver.  AT&T proposes -98 dBm and -95 dBm for 5 MHz and 10 MHz channel bandwidths, respectively, for Band 17.  
4.  Receiver Blocking Characteristics
As described in [4], a UE operating in Band 17 must have sufficient filtering to reject strong signals in Blocks D and E which are allowed transmit ERP of 50 kW.  In addition, the FCC’s rules for the high power transmitters in the D and E Blocks also limit the power flux density at ground level.  From Part 27.55, the PFD at ground level is limited to 3000 μW/m2 within 1 km of the transmitter location.  Assuming an isotropic receive antenna this is equivalent to a received power of -13.8 dBm.  However, as shown in [4], the antenna pattern and gain effects are expected to reduce this value to approx. -20 to -30 dBm (per 6 MHz D or E Block).  In areas where both D and E Block transmitters are on the air (and perhaps collocated) the UE operating in Band 17 would have to reject both of these signals simultaneously.  As noted in [3], the more narrow filter passband and the ability to use the A Block for filter roll-off should make this performance attainable.  Also, while the typical specification use the in-band blocking values for cases up to 15 MHz outside of the operating band, in this case the out of band blocking should begin at only 6 MHz outside of the operating band.  An example is shown in Table 1 below.  

As noted in the table, the interfering signal is this case is assumed to be an OFDM type of signal in the D and E Blocks.  If the receiver characteristics can be adequately tested using a CW signal then that approach may be preferred.  However, this would neglect the amplitude modulation of the interfering signal and may not be realistic as it would ignore the cross modulation.  This should be discussed further.  It is also expected that the narrow band blocking characteristics for Band 17 will be similar to other bands.  

	Rx Parameter
	Units
	Channel bandwidth

	
	
	1.4 MHz
	3 MHz
	5  MHz
	10 MHz

	Wanted signal  mean power
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	6
	6
	6
	6

	Note:   1.  The transmitter shall be set to 4dB below the supported maximum output power.

            2.  Reference measurement channel is [A.3.2]


	E-UTRA band
	Parameter
	Units
	Frequency

	
	
	
	range 1
	range 2
	range 3
	range 4

	
	PInterferer
	dBm
	[-44]
	[-25]
	[-15]
	[-15]

	17
	FInterferer

	MHz


	FDL_low    0 to

FDL_low    -6
	FDL_low    -6 to

FDL_low    -18
	FDL_low    -18 to -36
	-

	
	
	
	FDL_high  +15 to

FDL_high  + 60
	FDL_high  +60 to

FDL_high  +85
	FDL_high  +85 to

+12750 MHz
	-

	Note:  For Band 17 the interfering signal should be wide bandwidth similar to LTE (5 MHz bandwidth centered at 713 and 707 MHz for downlink range 2).


Table 1.  Receiver blocking performance for Band 17.

5.  Receiver Intermodulation Characteristics
As noted in previous contributions, the broadcast signals on Channel 51 and on the D and E Blocks may mix together and may also mix with the UE’s own transmit signal to produce intermodulation (IM) products that fall into the UE receive band.  The table below shows the 3 cases of most interest as these would affect a receiver in the B Block and/or C Block in Band 17.  
	Signal #1 (F1)
	Signal #2 (F2)
	IM Center Freq. (2xF2-F1)

	Channel 51 (1MW)
	D Block (50kW)
	743 MHz (C Block)

	E Block (50kW)
	B Block (UE Tx)
	743 MHz (C Block)

	E Block (50kW)
	C Block (UE Tx)
	737 MHz (B Block)


Table 2.  IM Products due to Broadcast signals and UE transmitter.

In general, the specification should be similar to that in 36.101 V8.3.0 Table 7.8.1.1-1 although the frequency spacing must be adjusted to reflect the scenarios shown above.  The power levels of the broadcast signals should be similar to the values for receiver blocking given in the preceding section.  Alternatively, these scenarios could be included as part of the receiver blocking specifications with the additional requirements included for the intermodulation effects.  
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