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1
Introduction 
Two possible dual duplexer configurations for the UE have been under study in the last RAN4 meetings: 2x30 MHz and 2x32.5 MHz. The first configuration is based in the current state-of-art which allows an implementation of a single duplexer with a bandwidth equal to 3-4% the centre frequency. However, such implementation does not allow the placement of a 20 MHz carrier anywhere within the passband, the restriction is that the centre of the carrier cannot be  > 723 MHz and < 728 MHz, as pointed in [1]. To be able to support a 20 MHz E-UTRA carrier anywhere within the band, a 2x32.5 MHz duplexer is needed [2]. The latter is a more challenging filter considering that the passband is increased from 4 to 4.3% of the centre frequency.  Filter data has been shown for both configurations in [3], [4] considering DTV protection below 694 MHz according to the decisions in AWG [5], -34 dBm/MHz and below 710 MHz according to the tentative requirements defined by MIC [6], as well as self protection. It has been agreed in RAN4 to assume a duplexer of 2x30 MHz [7]. This contribution resumes the discussions on UE dual duplexer and proposes the addition of the decision into the TR [8]
2
Discussion

2.1. APAC700 band allocation
APAC700 FDD has been allocated by AWG as 703-748/758-803 MHz while DTV is placed up to 698 MHz. The UE emission limits have been defined as -34dBm/MHz at 694 MHz while it still remains unsettled the protection of the range 694-698 MHz [5].

The allocation of some countries is somewhat different, for example Japan has defined the operating band in the range 718-748/773-803 MHz due to the existence of DTV up to 710 MHz [6].

To be able to fit both allocations, a dual duplexer of 2x30 MHz seems more suitable in order to support a higher attenuation towards DTV, specially below 710 MHz, and also for self protection.

2.2. Channel bandwidth support
The supported channel bandwidth for APAC700 FDD has been agreed within RAN4 to be 3, 5, 10, 15 and 20 MHz [7].  A configuration of 2x30 MHz will not allow a 20 MHz channel bandwidth anywhere within the passband while this would be supported by a 2x32.5 MHz duplexer. However, a dual duplexer of 30 MHz passband on each duplexer supports 20 MHz channel bandwidth with certain restrictions, i,e, centre of the carrier cannot be placed at 723.1 to 727.9 MHz [1]
Assuming that the spectrum is auctioned in chunks of 5 MHz, the centre frequency of an LTE carrier at frequencies larger than 723 and smaller than 728 MHz will most likely not happen.
2.3. Dual duplexer performance
A UE duplexer with 30 MHz passband is based in the current state-of-art which allows an implementation of a single duplexer with a bandwidth equal to 3-4% the centre frequency. Increasing the passband to 4.3 % the centre frequency, 32.5 MHz, would deteriorate the performance in band if the same stop band requirements are kept as we can see in the tables 1 and 2 [4].
Table 1 Simulation results for the lower filter
	Vendor
	pass-band 
	Tx IL  (min)
	Rx IL (min)
	Rx Iso (min)
	Tx Iso (min)
	Tx Att (min) @694MHz

	1
	30 MHz
	3.8 dB
	3.7 dB
	42 dB
	55 dB
	35 dB 

	
	  32.5 MHz
	5.0 dB
	4.5 dB
	42 dB
	55 dB
	35 dB

	2
	30 MHz
	5.0 dB
	5.0 dB
	40 dB
	51 dB
	15 dB 

	
	32.5 MHz
	7.5 dB
	5.0 dB
	40 dB
	53 dB
	15 dB

	3
	30 MHz
	3.5 dB
	3.5 dB
	47 dB
	55 dB
	23 dB 

	
	32.5 MHz
	4.0 dB
	3.5 dB
	47 dB
	50 dB
	23 dB


Table 2. Simulation results for the upper filter
	Vendor
	pass-band 
	Tx IL  (min)
	Rx IL (min)
	Rx Iso (min)
	Tx Iso (min)
	Tx Att (min) @758MHz

	1
	   30 MHz
	3.8 dB
	3.7 dB
	42 dB
	55 dB
	37 dB 

	
	32.5 MHz
	5.0 dB
	4.5 dB
	42 dB
	55 dB
	37 dB

	2
	    30 MHz


	5.0 dB
	5.0 dB
	40 dB
	48 dB
	25 dB 

	
	32.5 MHz
	7.5 dB
	6.0 dB
	40 dB
	48 dB
	25 dB

	3
	30 MHz
	3.5 dB
	3.5 dB
	43 dB
	55 dB
	23 dB 

	
	32.5 MHz
	4.0 dB
	3.5 dB
	43 dB
	55 dB
	9 dB


3
Conclusion and Proposal

It is proposed that the attached text proposal is approved and included into TR 36.820 [8].
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8
Study of E-UTRA specific issues
8.1

UE duplexer
8.1.1
FDD dual duplexer

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. This configuration would put a restriction on the 20 MHz carrier, which will not be able to be placed at centre frequencies between 723.1 and 727.9 MHz.
To be able to place a 20 MHz carrier anywhere within the passband, a dual duplexer with 32.5 MHz passband and 20 MHz overlap is needed. However, the filter becomes more challenging.

Filter data from different UE vendors for both dual duplexer configurations are shown in Table 8.1.1-1 and Table 8.1.1-2 considering protection of adjacent services (TV @694 MHz following AWG recommendation, -34dBm/MHz) and own DL operating band as well as rejection against UL blockers in its own band.
Table 8.1.1-1. Simulation results for the lower filter
	Vendor
	pass-band 
	Tx IL  (min)
	Rx IL (min)
	Rx Iso (min)
	Tx Iso (min)
	Tx Att (min) @694MHz

	1
	30 MHz
	3.8 dB
	3.7 dB
	42 dB
	55 dB
	35 dB 

	
	  32.5 MHz
	5.0 dB
	4.5 dB
	42 dB
	55 dB
	35 dB

	2
	30 MHz
	5.0 dB
	5.0 dB
	40 dB
	51 dB
	15 dB 

	
	32.5 MHz
	7.5 dB
	5.0 dB
	40 dB
	53 dB
	15 dB

	3
	30 MHz
	3.5 dB
	3.5 dB
	47 dB
	55 dB
	23 dB 

	
	32.5 MHz
	4.0 dB
	3.5 dB
	47 dB
	50 dB
	23 dB


Table 8.1.1-2. Simulation results for the upper filter
	Vendor
	pass-band 
	Tx IL  (min)
	Rx IL (min)
	Rx Iso (min)
	Tx Iso (min)
	Tx Att (min) @758MHz

	1
	   30 MHz
	3.8 dB
	3.7 dB
	42 dB
	55 dB
	37 dB 

	
	32.5 MHz
	5.0 dB
	4.5 dB
	42 dB
	55 dB
	37 dB

	2
	    30 MHz

	5.0 dB
	5.0 dB
	40 dB
	48 dB
	25 dB 

	
	32.5 MHz
	7.5 dB
	6.0 dB
	40 dB
	48 dB
	25 dB

	3
	30 MHz
	3.5 dB
	3.5 dB
	43 dB
	55 dB
	23 dB 

	
	32.5 MHz
	4.0 dB
	3.5 dB
	43 dB
	55 dB
	9 dB


Some  regions, as e.g. Japan, cannot have the complete APAC700 FDD designated to wideband systems since TV is allocated up to 710 MHz [5]. A duplexer configuration 2x32.5 MHz may put very stringent requirements on AMPR since the rejection from the filter will be lower than in case of 2x30 MHz.
8.1.1.1
FDD dual duplexer assumption for UE requirements

The most suitable dual duplexer assumption to fit AWG frequency arrangement as well as Japanese regional arrangement is 2x30 MHz. At the same time, the in-band performance of this filter is better than for a 2x32.5 MHz for the same stop band requirements. The only constraint is that it does not support a 20 MHz E-UTRA carrier for centre frequencies  between 723.1 and 727.9 MHz. However, assuming that the spectrum is auctioned in chunks of 5 MHz,  this will most likely not happen. Therefore, an assumption of  2x30 MHz is taken to define the UE requirements.
<end of changes >
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