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1 Introduction
There were discussions on band arrangement for LTE 450 in previous meetings [1] [2]. In this contribution we provide considerations on UE implementation based on the evaluation results of UE duplexer.
2 Discussion

There was some discussion on UE duplexer implementation in [1] and it was found that relative Gap (Gap Width/Gap Centre Frequency) for 450 band is smaller than other 3GPP bands which use a full band duplexer as a reference structure. On the other hand, the frequency separation is relatively small which may need high TX-RX isolation to maintain close requirements as other bands. The following is an evaluation result from one filter vendor. Neither TX-RX isolation nor insertion loss can satisfy the requirement. It seems that small frequency gaps such as 3 MHz and 4MHz are not feasible for duplexer implementation considering the replies from filter vendors. Table 3 shows TX-RX isolation characteristics of a commercial CDMA450 duplexer. Specifically to meet cross modulation requirement (-30 dBm Single Tone Desensitization) for CDMA [3], quite stringent requirement on duplexer TX isolation is specified.
Table 1: Evaluation results for 3MHz Gap proposal
	RX (7MHz)
	Requirements
	Evaluation results

	 Parameter  
	 Minimum  
	 Typical  
	 Maximum  
	 Unit  
	 Minimum  
	 Typical 
	 Maximum  

	Size
	　
	　
	　
	mm
	　
	5X5
	　

	Temperature Range 
	-40
	　
	85
	°C
	-40
	　
	85

	Center Frequency  
	 - 
	464.5
	 - 
	 MHz  
	 - 
	464.5
	 - 

	 Maximum Insertion Loss 461.0 - 468.0 MHz  
	 - 
	2.0
	　
	 dB  
	 - 
	30.0
	　

	 Absolute Attenuation
	　
	　
	　
	　
	　
	　
	　

	10.0 ~ 451.0 MHz
	55
	-
	-
	 dB
	55
	-
	-

	451.0 ~ 458.0 MHz
	50
	-
	-
	 dB
	40
	-
	-

	485.0 ~ 800.0 MHz
	50
	-
	-
	 dB
	38
	-
	-

	800.0 ~ 1500.0 MHz
	48
	-
	-
	 dB
	45
	-
	-

	1500.0 ~ 2000.0 MHz
	42
	-
	-
	 dB
	42
	-
	-

	　
	　
	　
	　
	　
	　
	　
	　

	TX (7MHz)
	Requirements
	Evaluation results

	
	
	

	 Parameter  
	 Minimum  
	 Typical  
	 Maximum  
	 Unit  
	 Minimum  
	 Typical 
	 Maximum  

	 Size
	　
	　
	　
	mm
	　
	5X5
	　

	Temperature Range 
	-40
	　
	85
	°C
	-40
	　
	85

	 Center Frequency  
	 - 
	454.5
	 - 
	 MHz  
	 - 
	454.5
	 - 

	 Maximum Insertion Loss 451.0 - 458.0 MHz  
	 - 
	2.0
	　
	 dB  
	 - 
	5.0
	　

	 Absolute Attenuation
	　
	　
	　
	　
	　
	　
	　

	10.0 ~ 440.0 MHz
	30
	-
	-
	 dB
	30
	-
	-

	461.0 ~ 468.0 MHz
	45
	-
	-
	 dB
	15
	-
	-

	468.0 ~ 1000.0 MHz
	30
	-
	-
	 dB
	25
	-
	-


Table 2: Evaluation results for 4MHz Gap proposal
	RX (6MHz)
	Requirements
	Evaluation results


	
	
	

	Parameter  
	 Minimum  
	 Typical  
	 Maximum  
	 Unit  
	 Minimum  
	 Typical
	 Maximum  

	Size
	　
	　
	　
	mm
	　
	5X5
	　

	Temperature Range 
	-40
	　
	85
	°C
	-40
	　
	85

	Center Frequency  
	 - 
	464.5
	 - 
	 MHz  
	 - 
	464.5
	 - 

	Maximum Insertion Loss 461.5 - 467.5 MHz  
	 - 
	2.0
	　
	 dB  
	 - 
	18.0
	　

	Absolute Attenuation
	　
	　
	　
	　
	　
	　
	　

	10.0 ~ 451.5 MHz
	55
	-
	-
	 dB
	55
	-
	-

	451.5 ~ 457.5 MHz
	50
	-
	-
	 dB
	49
	-
	-

	485.0 ~ 800.0 MHz
	50
	-
	-
	 dB
	38
	-
	-

	800.0 ~ 1500.0 MHz
	48
	-
	-
	 dB
	45
	-
	-

	1500.0 ~ 2000.0 MHz
	42
	-
	-
	 dB
	42
	-
	-

	
	
	
	
	
	
	
	

	TX (6MHz)
	Requirements
	Evaluation results

	
	
	

	Parameter  
	 Minimum  
	 Typical  
	 Maximum  
	 Unit  
	 Minimum  
	 Typical
	 Maximum  

	Size
	　
	5X5
	　
	mm
	　
	5X5
	　

	Temperature Range 
	-40
	　
	85
	°C
	-40
	　
	85

	Center Frequency  
	 - 
	454.5
	 - 
	 MHz  
	 - 
	454.5
	 - 

	Maximum Insertion Loss 451.5 - 457.5 MHz  
	 - 
	2.0
	　
	 dB  
	 - 
	3.6
	　

	Absolute Attenuation
	　
	　
	　
	　
	　
	　
	　

	10.0 ~ 440.0 MHz
	30
	-
	-
	 dB
	30
	-
	-

	461.5 ~ 467.5 MHz
	45
	-
	-
	 dB
	15
	-
	-

	467.5 ~ 1000.0 MHz
	30
	-
	-
	 dB
	25
	-
	-


Table 3: example for 5MHz Gap proposal: TX-RX isolation characteristics
[image: image1.png]Characterisitcs TX - RX min. | typ. |max.
@25°c
Isolation Omean)
@fcarer 453.125... 456.480 MHz 54 65 — laB
@fcarer 453.125... 456.850 MHz 542 | 65 — laB
@fcamier 453.125... 456.850 MHz 50 65 — |dB
@fcarer 463.125... 466.850 MHz 46 61 — laB

") Mean attenuation in any 1.25 MHz channel

2 in the temperature 30 'C t0 +65 'C




To keep the arrangement unchanged, one possible solution is using sub-band duplexer. To support all the centre frequencies for 5MHz channel, the overlapping of two sub-band duplexers needs to be larger than 5MHz, accordingly for each sub-band duplexer the TX-RX frequency gap needs to be less than 4MHz, which still is not feasible for UE duplexer design. In addition, the additional RF switch in front-end circuit will decrease the performance directly by insertion loss.
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Base on the investigation above, we think 3 MHz and 4MHz gap is not feasible for duplexer implementation.
3 Conclusion
In this contribution, we provide consideration on frequency band arrangement for LTE deployment in Brazil taking UE duplexer implementation into account. Base on the investigation above, we think 3 MHz and 4MHz gap is not feasible for duplexer implementation.
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