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1 Introduction
In this document, we provide a summary of CDMA sub-band A duplexer specifications.  The data is provided to facilitate UE performance analysis.  Key parameters such as insertion loss and TX-to-RX rejection are examined.  A TP proposal is provided for the LTE450 Technical report TR36.840 for subclause 8 (UE duplexer)
2 Background

From [1], following ITU and CITEL recommendations, the D10 frequency arrangement of Recommendation ITU-R M.1036-4 (451-458 MHz uplink, 461-468 MHz downlink) is being considered in Brazil as shown in Table 2-1.

Table 2-1: ITU-R D4 and D10 frequency arrangements in the band 450-470 MHz
[image: image1.emf]Frequency arrangements

Mobile station transmitter 

(MHz)

Centre gap        

(MHz)

Base station transmitter 

(MHz)

Duplex separation        

(MHz)

Un-paired spectrum      

(e.g. for TDD) (MHz)

D4 452.500-457.475 5.025 462.500-467.475 10 None

D10 451.000-458.000 3 461.000-468.000 10 None


From [2], however, it was proposed a modified D4 arrangement should be considered as a starting point for LTE450 operation in Brazil in order to specify the BS and UE requirements as shown below in Table 2-2:
Table 2-2: LTE450 proposed band arrangement [3] 
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive / UE transmit
	Downlink (DL) operating band
BS transmit  /UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	[31]
	452.5 MHz  –  457.5 MHz
	462.5 MHz  –  467.5 MHz
	FDD


This proposed LTE450 band is similar but not identical to CDMA band class 5 sub-bands A which is based on D4 band arrangements [3]. Therefore, in our analysis, we have evaluated the performance of a CDMA band class 5 sub-band duplexer(s) in order to determine the expected duplexer performance which can be used to determine the RX and TX performance for LTE450 UE
3 Duplexer Performance Summary 
In order to determine reasonable SAW duplexer performance parameters for use in further analysis, data sheets from two 450MHz sub-band A SAW vendors were examined.  The vendors are labelled A and B
Table 3-1: Duplexer TX-to-ANT Specification
	TX TO ANT

	 
	A
	B

	Insertion loss [dB]
	Typical 
	2.6
	2.2

	
	Worst case
	3.8
	3.2

	TX rejection [dB]
	Typical 
	56
	60

	
	Worst case
	40
	40


s
Table 3-2: Duplexer ANT-to-RX Specifications
	ANT TO RX

	 
	A
	B

	Insertion loss [dB]
	Typical 
	3
	2.9

	
	Worst case
	4
	3.7

	RX rejection [dB]
	Typical 
	54
	62

	
	Worst case
	47
	48


Table 3-3: Duplexer TX-to-RX Rejection 
	TX TO RX

	 
	A
	B

	Rejection [dB]
	Typical 
	55
	65

	
	Worst case
	42
	54


The following figure shows a typical SAW duplexer frequency response.  The worst case TX-to-RX rejection is plotted for reference.  This considers the temperature drift of typical SAW filters. 
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Figure 3-1: Typical Duplexer Frequency Response
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8
Study of E-UTRA specific issues

8.1 
UE duplexer 
From [R12-WP5D-C-0290!!-E], following ITU and CITEL recommendations, the D10 frequency arrangement of Recommendation ITU-R M.1036-4 (451-458 MHz uplink, 461-468 MHz downlink) is being considered in Brazil as shown in Table 8.1-1.

Table 8.1-1: ITU-R D4 and D10 frequency arrangements in the band 450-470 MHz
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Centre gap        
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Base station transmitter 

(MHz)

Duplex separation        

(MHz)

Un-paired spectrum      

(e.g. for TDD) (MHz)

D4 452.500-457.475 5.025 462.500-467.475 10 None

D10 451.000-458.000 3 461.000-468.000 10 None


From [R4-132021], however, a modified D4 arrangement was proposed as a starting point for LTE450 operation in Brazil in order to specify the BS and UE requirements as shown below in Table 8.1-2
Table 8.1-2: LTE450 proposed band arrangement [R4-132021] 
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive / UE transmit
	Downlink (DL) operating band
BS transmit  /UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	[31]
	452.5 MHz  –  457.5 MHz
	462.5 MHz  –  467.5 MHz
	FDD


This proposed LTE450 band is similar but not identical to CDMA band class 5 sub-bands A which is based on ITU D4 band arrangements. Therefore, in our analysis, we have evaluated the performance of a CDMA band class 5 sub-band duplexer(s) in order to determine the expected duplexer performance which can be used to determine the RX and TX performance for LTE450 UE

CDMA band class 5 sub-band duplexer Performance Summary 

In order to determine reasonable SAW duplexer performance parameters for use in further analysis data sheets from two 450MHz sub-band A SAW vendors were examined.  The vendors are labelled A and B 

Table 8.1-3: Duplexer TX-to-ANT Specifications
	TX TO ANT

	 
	A
	B

	Insertion loss [dB]
	Typical 
	2.6
	2.2

	
	Worst case
	3.8
	3.2

	TX rejection [dB]
	Typical 
	56
	60

	
	Worst case
	40
	40


Table 8.1-4: Duplexer ANT-to-RX Specifications

	ANT TO RX

	 
	A
	B

	Insertion loss [dB]
	Typical 
	3
	2.9

	
	Worst case
	4
	3.7

	RX rejection [dB]
	Typical 
	54
	62

	
	Worst case
	47
	48


Table 8.1-5: Duplexer TX-to-RX Rejection 
	TX TO RX

	 
	A
	B

	Rejection [dB]
	Typical 
	55
	65

	
	Worst case
	42
	54


The following figure shows a typical SAW duplexer frequency response.  The recommended worst case TX-to-RX rejection is plotted for reference.  This recommendation considers the temperature drift of typical SAW filters.  
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Figure 8-1: Typical Duplexer Frequency Response

Note the requirements for RX sensitivity are based on R4-132787
8.2 
UE transmitter requirements
8.3 
UE receiver requirements 
---- End of Text proposal ------

