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7.2 Relative Duplex Distance (RDD)

In a typical LTE transceiver the Base-band filtering effect does not typically change significantly between bands, but duplex filter characteristics could be different for each band. The major factors affecting the duplex filter design are bandwidth, duplex gap, and the centre frequency. There are certain bandwidth limits that SAW and BAW-technology filters can support. If the duplex gap between uplink and downlink is small, the duplex filter design would be challenging. Some of the challenges resulted from small duplex gap are a) receiver desensitization due to own UL Transmit noise, and b) receiver overload due to own UL TX power, c) UE to UE interference in the same band.
Both the bandwidth and the duplex gap must be normalized by the centre frequency for comparison. To this end, Relative Duplex Distance (RDD) is defined as the ratio of duplex gap by the centre frequency of the gap (Figure 7.2-1). According to the duplex filter vendors, RDD can be used as one of the figure of merits to evaluate corner frequency effect in LTE uplink transmission (ΔTC ), or to consider typical implementation of transmit filters in UEs. In LTE, RDD less than 1.75% is considered as a critical threshold and causes ΔTC relaxation [13, 14] for these bands. Examples of such relations are the bands for which note 2 of Table 6.2.2.1 in TS 36.011 [15] applies, and causes 1.5 dB reduction in PCMAX_L, the lower bound of the maximum output power for the UE. Examples are band 2, 3, 8, 12, 22, 25, 26, 28, etc.
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Figure 7.2-1: Definition of Relative Duplex Distance

Although RDD is not the unique figure to analyse the impact of duplexing gap on the performance of a LTE spectrum band, it would be worthwhile to consider it as one of the metrics for future study of the band.  
Table 7.2-1 summarizes the RDD for all LTE FDD bands. As can be seen, bands 2, 3, 8, 22, 25, 26, 28, 30, and 31 have RDD less than 1.75%, and so are considered critical bands in terms of duplexer design, and potentially require relaxation in ΔTC. The bands 22 and 25 have RDD less than 1%. 

7.2.1 RDD for 1670-1680 MHz band

As stated before, it is not only the duplexing gap, but the relative duplexing gap, RDD, that impacts the characteristics of the duplexer, and determines whether relaxation in ΔTC is required. Table 7.2.1-1 compares the RDDs of both Options 1 and 2 UL pairings, for both 10 MHz and 5 MHz channel bandwidths. 
Table 7.2-1: RDD for LTE FDD bands
	Band #
	Uplink (UL) operating band
	Downlink (DL) operating band
	BW (MHz)
	fc (MHz)
	fg (MHz)
	RDD (%) =fg/fc
	Critical Band?

	
	FUL-low
	FUL-high
	FDL-low
	FDL-high
	
	
	
	
	

	1
	1920
	1980
	2110
	2170
	60
	2045
	130
	6.36
	 

	2
	1850
	1910
	1930
	1990
	60
	1920
	20
	1.04
	Yes

	3
	1710
	1785
	1805
	1880
	75
	1795
	20
	1.11
	Yes

	4
	1710
	1755
	2110
	2155
	45
	1932.5
	355
	18.37
	 

	5
	824
	849
	869
	894
	25
	859
	20
	2.33
	 

	6
	830
	840
	875
	885
	10
	857.5
	35
	4.08
	 

	7
	2500
	2570
	2620
	2690
	70
	2595
	50
	1.93
	 

	8
	880
	915
	925
	960
	35
	920
	10
	1.09
	Yes

	9
	1749.9
	1784.9
	1844.9
	1879.9
	35
	1814.9
	60
	3.31
	 

	10
	1710
	1770
	2110
	2170
	60
	1940
	340
	17.53
	 

	11
	1427.9
	1447.9
	1475.9
	1495.9
	20
	1461.9
	28
	1.92
	 

	12
	699
	716
	729
	746
	17
	722.5
	13
	1.80
	 

	13
	777
	787
	746
	756
	10
	766.5
	41
	5.35
	 

	14
	788
	798
	758
	768
	10
	778
	40
	5.14
	 

	17
	704
	716
	734
	746
	12
	725
	18
	2.48
	 

	18
	815
	830
	860
	875
	15
	845
	30
	3.55
	 

	19
	830
	845
	875
	890
	15
	860
	30
	3.49
	 

	20
	832
	862
	791
	821
	30
	826.5
	71
	8.59
	 

	21
	1447.9
	1462.9
	1495.9
	1510.9
	15
	1479.4
	33
	2.23
	 

	22
	3410
	3490
	3510
	3590
	80
	3500
	20
	0.57
	Yes

	23
	2000
	2020
	2180
	2200
	20
	2100
	160
	7.62
	 

	24
	1626.5
	1660.5
	1525
	1559
	34
	1592.75
	135.5
	8.51
	 

	25
	1850
	1915
	1930
	1995
	65
	1922.5
	15
	0.78
	Yes

	26
	814
	849
	859
	894
	35
	854
	10
	1.17
	Yes

	27
	807
	824
	852
	869
	17
	838
	28
	3.34
	 

	28
	703
	748
	758
	803
	45
	753
	10
	1.33
	Yes

	29
	DL Only
	717
	728
	11
	N/A
	N/A
	N/A
	N/A

	30
	2305
	2315
	2350
	2360
	10
	2332.5
	35
	1.50
	Yes

	31
	452.5
	457.5
	462.5
	467.5
	5
	460
	5
	1.09
	Yes


As can be seen from Table 7.2.1-1, for option 1 UL pairing (cases 1 & 2 in the table), the RDD is less than 1.75%. That means either ΔTC has to be relaxed, or other solutions have to be devised in designing the duplexer for this band.  

The accurate impact of the duplex gap in this band would be discussed in later Sections. However, it is worth mentioning that even though UL pairing Option 1, with RDD equal to 0.8, is more challenging than Option 2, the challenges associated with this pairing such as potentially additional parts count, and additional PA power are not materially different from those encountered in certain other bands in the past, such as Band 25.

Table 7.2.1-1: RDD for 1670 MHz band UL Pairing Choices
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UL-low

F

UL-high

F

DL-low

F

DL-high

1646.7 1656.7 1670 1680

10 1663.35 13.3 0.80 Yes

1646.7 1651.7 1670 1675

5 1660.85 18.3 1.10 Yes

1626.5 1636.5 1670 1680

10 1653.25 33.5 2.03 No

1626.5 1631.5 1670 1675

5 1650.75 38.5 2.33 No
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