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Introduction
In RAN4 #70, it was proposed in [1] that in some scenarios it will be necessary to use the lower of the two Band 28 duplexers in regions where DTV must be protected below 710 MHz at a level of -26.2 dBm/6 MHz. One of the scenarios identified in [1] was when Band 28 is aggregated with Band 18/26.  In this scenario, the lower Band 28 duplexer is needed to protect the Band 28 downlink from the Band 18/26 uplink. 

In this contribution, the A-MPR needed to protect DTV below 710 MHz is evaluated for several different Band 28 deployment scenarios using the lower duplexer.
Deployment Scenarios
In [2], RAN4 agreed as a working assumption on a dual-duplexer reference architecture for the Band 28 UE, in which each duplexer has a bandwidth of 30 MHz and the overlap of the two duplexers is 15 MHz.  Either of these duplexers can be used for an LTE carrier contained entirely within this 15 MHz overlap region.   Thus, in Figure 1 below (Figure 2-1 from [1]), the spectrum labelled ‘A’ can be implemented using either duplexer.


Figure 1 (Figure 2-1 from [1]): Band 28 Duplexer Arrangement

As noted in [1], it may be necessary to use the lower duplexer when Band 28 is aggregated with Band 26/18 in order to protect the Band 28 downlink.  Several such deployment scenarios can be considered, including the following:

· Scenario A:  5 MHz LTE carrier with center frequency 720.5 MHz

· Scenario B:  5 MHz LTE carrier with center frequency 725.5 MHz

· Scenario C: 10 MHz LTE carrier with center frequency 723 MHz

A-MPR to protect DTV below 710 MHz
The A-MPR needed to protect DTV below 710 MHz at a level of -26.2 dBm/MHz was evaluated for each the deployment scenarios identified above.  The following general emission requirements were applied:


· UTRAACLR1 = 33 dB
· UTRAACLR2 = 36 dB
· E-UTRAACLR = 30 dB

As Band 28 is below 1 GHz, the general spurious requirement applied was -36 dBm/100 kHz.

The impairments which apply below 1 GHz are the following:

· Modulator IQ – image = -28 dB
· Modulator carrier leakage = -28 dBc
· Modulator C_IM3 = -60 dBc
A-MPR Results
Two different PA models were used to evaluate the A-MPR needed to protect DTV at a level of -26.2 dBm/6 MHz for each of the three scenarios. 

Scenario A:  5 MHz LTE carrier with center frequency 720.5 MHz
	
	No A-MPR was required for either PA model.

Scenario B:  5 MHz LTE carrier with center frequency 725.5 MHz

	No A-MPR was required for either PA model.

Scenario C:  10 MHz LTE carrier with center frequency 723MHz

The results for the two PA models can be found in Figures 2 and 3, respectively.   Both models indicated the need for A-MPR, but are otherwise quite different.  For PA model 1, A-MPR is only needed for RB allocations of size 1, 2, and 50.  For PA model 2, A-MPR is needed for RB allocations of size 1 and 2, but also for RB allocations of size 32 and larger.   

Due to the significant difference in results, the A-MPR was evaluated for PA model 1 to meet an emissions requirement of -28.2 dBm/6 MHz below 708 MHz.  The results are shown in Figure 4.  It can be seen that the addition of margin has a significant impact on the maximum number of resource blocks that can be allocated while still meeting the requirement.
Conclusions
For Scenarios A and B in which a 5 MHz LTE carrier is centered at 720.5 MHz and 725.5 MHz, respectively, no RB restrictions are needed to protect DTV below 710 MHz at -26.2 dBm/6 MHz.

For Scenario C with a 10 MHz LTE carrier at 723 MHz, the following RB restrictions would be necessary to protect DTV below 710 Mhz at 26.2 dBm/6 MHz when the lower duplexer is used.

Table 1: RB restrictions needed to protect DTV at -26.2 dBm/6 MHz
	10 MHz channel bandwidth with fc = 723 MHz

	RBstart
	0
	2-49

	LCRB
	N/A
	≤ MIN(30, 50 – RBstart)
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Figure 2: A-MPR needed to protect DTV below 710 MHz at -26.2 dBm/6 MHz for PA1 for a 10 MHz LTE carrier with a center frequency of 723 MHz.



Figure 3: A-MPR needed to protect DTV below 710 MHz at -26.2 dBm/6 MHz for PA2 for a 10 MHz LTE carrier with a center frequency of 723 MHz.

Figure 4: A-MPR needed to protect DTV below 710 MHz at -28.2 dBm/6 MHz for PA1 for a 10 MHz LTE carrier with a center frequency of 723 MHz.
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