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Introduction

This is a revision of R4-115075. Changes are marked with track changes
LTE for 700 MHz digital dividend was approved in [1]. It considers the definition of two operating bands: APAC700 FDD is defined as 703-748/758-803MHz and APAC700 TDD is allocated in 698-806MHz with the consideration of a minimum internal guard-band of 5 MHz at the lower edge (698 MHz) and 3 MHz at the upper edge (806 MHz). The issues to consider during the Work Item phase are included in [2], where the FDD dual duplexer is listed among others. This paper discusses a possible implementation of the UE dual duplexer.

2

Discussion
APAC700 FDD plan is defined as a 45 MHz wide band. The current state-of-art allows an implementation of a single duplexer with a bandwidth equal to 3-4% the centre frequency, which leads to 30MHz in the case of APAC700 FDD. Therefore, a possible implementation of the filter could be a dual duplexer of 30 MHz bandwidth each duplexer and 15 MHz overlap as indicated in Figure 1.







Figure 1. Possible UE dual duplexer implementation, 2x30 MHz with 15 MHz overlap

Dual duplexer simulations from a vendor for an implementation as shown in Figure 1 are presented in Table 1 and Table 2. It can be noticed that the maximum IL for both duplexer in TX and RX passband is 3.5dB. The typical attenuation to protect DTV is enough to be able to fulfill the protection limit below 694 MHz defined by AWG [3],       -34dBm/MHz.  Channels from 694 up to 698 MHz would not be protected to the same extent. However, there is currently not any limit defined by the regulatory bodies. Additional co-existence requirements may be added if they are found to be necessary. 
The attenuation to protect its own DL band  (starting at 758MHz) is enough to get emissions levels below                        -50dBm/MHz. Rejection of interferers in the 733-748 MHz allows to reduce the blocking level coming from these (23dBm(UE max power)-40dB (MCL)=-17dBm Rejection against a lower E850 blocker is very low due to the proximity of the interferer signal to the highest edge of DUP2, 3 MHz. 
Table 1. 30 MHz DUP1

	
	Frequency (MHz)
	Typical (dB)
	Max  (dB)
	

	TX-ANT
	703-733 
	
	3.5
	TX IL

	
	686-694
	42
	
	DTV protection (channel 48 for 8 MHz channel spacing)

	
	694-698
	8
	
	DTV protection for 6 MHz channel spacing

	ANT-RX
	758-788 
	
	3.5
	RX IL

	
	733-748
	35
	
	Out of band blocking

	RX-ISO
	758-788 
	> 50
	
	RX isolation


Table 2. 30 MHz DUP2

	
	Frequency (MHz)
	Typical (dB)
	Max  (dB)
	

	TX-ANT
	718-748
	
	3.5
	TX IL

	
	758-773
	50
	
	

	ANT-RX
	773-803
	
	3.5
	RX IL

	
	806-814
	3.5
	
	Blocking by services above 806 MHz

	RX-ISO
	773-803
	> 45
	
	RX isolation


Using dual duplexers would limit Carrier aggregation to aggregated carrier bandwidths that are entirely contained in the passband of a single duplexer. Thus the maximum aggregated bandwidth becomes 30 MHz for the duplexers studied here. E.g. if the band is split in three blocks of 15 MHz carrier aggregation is possible for the upper two or lower two blocks, but not the top and bottom block

Another possible implementation is a dual duplexer 2x32.5 MHz (or 33 MHz) for support of 20 MHz bandwidths. However, this filter design becomes more challenging since the passband increase from 4% to 4.3% of the centre frequency (assuming a centre frequency of 750MHz).

3
Conclusion
Simulation results of a possible dual duplexer implementation based on the state-of-art was presented on this paper. The dual duplexer is composed by two duplexers of 30 MHz bandwidth and 15 MHz overlap. It was found that the duplexers provide sufficient protection of adjacent services (TV) and own DL operating band as well as enough rejection against UL blockers in its own band. However, the suppression of lower E850 blockers is low. The insertion losses are on the order of 3 dB.
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