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Assumption: The analysis in this discussion document assumes the worst condition for interference impact. The filters are assumed to operate at 85ºC which is the least rejection to Block D and Block E interference. The receiver noise figure and IIP3 parameters are assumed for high temperature case.

1 Introduction

As per the conclusion section of the previously submitted R4-101750 [15], we hereby submit the Band 12 solution with 1 MHz guard band on the 698 MHz boundary and corresponding 728 MHz boundary of the A Block created in a single duplexer form factor.
Region 2 Lower 700 MHz consists of the spectrum segments for digital TV and terrestrial cellular network adjacent to each other either with no guard band. See Figure 1 for the partitioning of Region 2 Lower 700 MHz by FCC. Each block in Figure 1 has 6 MHz bandwidth. High Power TV (HPTV) channels, Ch50 and Ch51, are allowed up to 1 MW ERP emission. Low Power TV (LPTV) channels in Block D and Block E are allowed up to 50 kW ERP. On the other hand, the terrestrial cellular network is allowed up to 1kW ERP per 1 MHz. Block A is the most challenging due to being the adjacent to LPTV spectrums, Block D and Block E.
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Figure 1: Region 2 Lower 700 MHz Spectrum and Band 12

Currently some operators have Block B and Block C in a significant portion of the geographic areas while some other operators have Block A in majority of the geographical areas, and Block B and Block C in some geographical areas. LTE with 5 and 10 MHz channel bandwidths would be deployed. 

Band 12 defined in Region 2 Lower 700 MHz Spectrum, is subject to not only technical but also economical challenges. A typical 3GPP UE receiver likely underperforms in Band 12 due to potentially high interferences and design limitations of the today’s cost and size effective filters. In order to provide more room for an optimized Band 12 UE transceiver, a discussion document, [9], has submitted to RAN5. It proposed an additional design room to reduce the concerns with an adjustment in TS36.508 [14] without requiring a change on the core RF specifications. RAN5 created LS [10] to RAN4 to gather opinions in wider expertise. A summary of all the interferences considered in the references [2], [3], [4], [5], [6], [7], and [8] in 2008 by 3GPP RAN4 were presented in RAN4 #55 meeting with the discussion document R4-101750 [15] where three solutions, Solution A, B and C, with their variations were reviewed. 

It was mentioned that it is not viable to consider Solution A which was presented to show how Band 12 could have been designated at the beginning to avoid the interference and use Band 12 effectively. 
We also provided up-to-date information in Annex B on the dual duplexer approach mentioned in [9] and [15]. It was using Solution C by covering Band 12 with two duplexers. We do not see any noticeable advantage to support dual duplexer approach. Please see Annex B for details.
This documents focus on the solution with guard band definition, namely Solution B in R4-101750 [15]. It proposed 1 MHz guard band designation from the left of Band 12 UL and DL spectrums as shown in Figure 2. It is known that eNodeB center frequencies have to be shifted away from the edges of UL/DL segments to use about 1 MHz for filtering room. Unlike eNodeB, UE does have to operate at the edges of the band boundaries and pass the conformance specifications due to test frequency definitions in TS36.508 [14]. Therefore, UE device vendor cannot design RF filters if they would like to design their product fully 3GPP compliant. There are two possible way to realize Solution B:
a) To relax TS36.508 for Band 12 and let the lower end test frequencies to be shifted up, or

b) To re-define band 12 frequency boundaries according to 1 MHz guard band.
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Figure 2: Band 12 with 1MHz Guard Band (Solution B in R4-101750)
The outline of this discussion paper is as follows. It is avoided to repeat the same details from R4-101750. IM3 distortion simulation is added to the analysis along with blocking tests repeated with a new filter requirement. Section 2 shortly list all possible interferences considered in earlier 3GPP discussions and studies. In Section 3 and 4 we focus on the interferences cases and the impact on nonlinear receiver. We conclude that 1 MHz guard band and the use of available appropriate filter technology allow UE design operable in Band 12 worst case environment without sacrificing from the target performance which is set by RAN4 RF core specifications. Moreover, Annex A shows the required changes in TS36.508. 
The ultimate objective of this document is to seek a solution to enable the efficient and effective use of Band 12 spectrum without affecting any existing deployment in any Region 2 700 MHz band.
2 Overview of Issues on Region 2 (US) 700 MHz Spectrum
Some details on the issues can be found in R4-101750 [15]. The main issues for UE are as follows:

Issue 1: The de-sense of UE due to Tx noise in Rx band leaked through duplexer
Issue 2: UE out-of-band emission into Channel 51 and Block D receivers
Issue 3: The de-sense of UE due to out-of-band Emission of LPTV in Block E
Issue 4: The IM3 distortion by UE Tx, LPTV and HPTV transmissions
Issue 5: Mainly possible blocking impact by LPTV transmissions
On the other hand, the main issues for eNodeB are as follows:

Issue 6: The interference from HPTV and LPTV Transmitters to eNodeB Receiver
Issue 7: Interference from eNodeB to Block E Broadcast Rx
The solution to Issue 1 has some physical limitations. This severity of this issue is proportional to the number of resource blocks at uplink, transmit power level, Tx noise density within Rx band and the rejection of the duplexer from Tx port to Rx port. The filter design is limited to 50 to 55 dB in general. This issue is common as in Band 17. TS36.101 set the number of RB to 20 in the receiver tests. Some improvements in Rx filter can be achieved by using well-balanced differential signals.
UE out of band emission to Channel 51 and Block E was addressed in the earlier contributions to 3GPP [5]. The addition maximum power reduction signaling NS_06 is specified in order to meet FCC requirement -13 dBm/100 kHz for frequencies greater than 100 kHz from edge. In this proposal, 1 MHz guard band can provide additional filtering to limit out of band emission to Channel 51.   

Earlier 3GPP studies elaborated Issue 3 and it has been assumed that the emission is negligible based on a technical report by Harris Broadcast Corporation [7].

As stated in Section 1, eNodeB shifts the center frequencies inward to open 1 MHz guard band for additional filtering. The antenna heights, power level, antenna directivity and tilting in addition location fixing during deployment can be used as additional tools to avoid Issue 6 and 7.
The impact of the remaining issues, Issue 4 and 5, are depend on the RF filter on the receive path. This discussion in the following sections focuses to these issues and the filter requirements. 

3 Design Considerations for Band 12
In the sequel below, Block A, B, C, D, and E are said to be the blocks of Region 2 Lower 700 MHz spectrum unless specified otherwise.

3.1 UE Receiver Operation under Interference
A typical receiver diagram is shown in Figure 3. The RF front-end filter isolates any interference out of operation band. The nonlinear receiver block does simply amplification and down-conversion. The channel filter rejects the nonlinear receiver output falling outside of the channel bandwidth. The impact of interference on the performance depends on many factors.  However, the maximum possible out of band interference signal level and its suppression through the front-end filter are the primary factors to control the impact prior to the interference reaching to the nonlinear receiver. 
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Figure 3: A Typical Receiver (Representation Only)
The receiver shown in Figure 3 has to combat with in-band and remaining out-of-band interference along with varying wanted signal levels within a network coverage area. It may have multiple states for different dynamic ranges. Each state may have different gain and linearity and also noise figure. For simplicity we assume two state receivers in this discussion as follows:

· Gain State 0: High gain and low linearity

· Gain State 1: Low gain and high linearity

We can categorize the pair of wanted signal level and the interference level into four W-I paired cases as shown in Figure 4. These are labeled as
· W-I Case LL: Low wanted signal level and low interference level

· W-I Case HL: High wanted signal level and low interference level

· W-I Case LH: Low wanted signal level and high interference level

· W-I Case HH: High wanted signal level and high interference level

The simplified gain states of the receiver can be mapped to the cases as shown in Figure 4. It is clear that W-I Case HL can be eliminated from the discussion by assuming the interference is lower relative to the operating dynamic range and SNR is high enough. W-I Case LL and W-I Case HH are handled by switching the receiver to gate State 0 and Gain State 1 respectively. The main challenge for the nonlinear receiver is in W-I Case LH. Due to the received high interference level, the receiver is likely pushed to switch Gain State 1 where SNR drops. Under this case, the receiver can switch the modes that can be operable at low SNR such as switching to lower data rate, or make a handover to alternative bands and RAT if possible.
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Figure 4: W-I Cases and the Receiver Gain State Mapping
3GPP defines the receiver performance under three cases when the interference may fall within the operation band. Two of them are for Adjacent Channel Selectivity (ACS) and the other is for in-band blocking. These test cases are listed in Table 1 below. ACS Case 1 is close to the boundary between W-I case LL and W-I Case HH. 
Table 1: 3GPP In-band Interference Test Cases for Band 12 and Their Mapping to W-I Cases
	3GPP ACS Cases
	Channel Bandwidth (MHz)
	Wanted Signal Level (dBm) 
	Interference Signal level (dBm)
	W-I Case

	ACS Case 1
	5
	-83
	-51.5
	LL

	
	10
	-80
	-48.5
	

	ACS Case 2
	5
	-56.5
	-25
	HH

	
	10
	-56.5
	-25
	

	In-Band Blocking Case 1
	5
	-91
	-56
	LL

	
	10
	-88
	-56
	


These specifications ensures that 3GPP receiver operates within the performance boundaries when the interference level within or in proximity of the operation band at UE antenna is below 
· -51.5+LIF dBm for 5 MHz LTE channel bandwidth at Gain State 0, 
· -48.5+LIF dBm for 10 MHz LTE channel bandwidth at Gain State 0, and 
· -25+LIF dB at Gain State 1 for both 5 and 10 MHz LTE channel bandwidths 
where LIF is the suppression of the interference through the receive filter excluding the average insertion loss within the pass band. Please note that ACS tests assume the leakage to the wanted channel from the adjacent channels in addition to blocking impact. The blocking is under the consideration in this document.
The advanced receivers today employ more than two gain states. The gain state of the receiver is changed according to the received signal strength within the wanted channel. In addition, the receivers may detect the interference and change the gain state accordingly in order to keep the received signal plus the interference within the dynamic range and filter the interference in the later stages. As a result, the receiver tries to keep SNDR as much as large at W-I Case LH and W-I Case HH.
3.2 RF Filters for Band 12

As summarized above Region 2 700 MHz is full of challenges. RF component vendors have to achieve better specs to make sure a 3GPP transceiver can operate without scarifying from performance. 

At UE side, Power Amplifier (PA) for Band 17 and Band 12 is identical and there is no issue on availability. The main problem is Rx filter for second receiver for and duplexer for main Rx/Tx path. Tx inter-stage filter between PA and RF transceiver could be needed in some designs. However, it is not critical as much as Rx filter and duplexer. Here we focus to the duplexer because Rx filter for the second receiver path is the copy/paste component from the duplexer.

The challenges for UE Band 12 duplexer are as follows:

(1) Requiring high Tx noise suppression in Rx band

(2) Requiring sharp filter edges to attenuate Block E interference and Block D interference
(3) Requiring less thermal and process variation

As known SAW technology has been in use for filtering. The relatively new technology, BAW filters, promises sharp filter design. They have been used for high frequencies beyond 1GHz but some RF component vendors are proposing that BAW technology can be used for 700MHz bands. Table 2 list some basic parameters for Band 12 Rx filter at +85ºC (The worst case for Block E suppression including process variation).  These values have been verified by a RF component design vendor. It has been assumed 1 MHz guard band between Block E and DL Block A, 728 to 729 MHz. The term “suppression” is used for the average attenuation of Block D and Block E. Suppression within a given frequency range is defined as
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 is the frequency domain transfer function from input port to output port.
Table 2: Some Antenna to Rx Requirements on Band 12 Duplexer
	Item
	Min
	Typ
	Max
	Unit
	Remark

	Insertion Loss
	2.5
	
	
	dB
	729 to 746 MHz

	Average Insertion Loss
	2.0
	
	
	dB
	729 to 746 MHz

	Suppression of Block E
	10
	
	
	dB
	722 to 728 MHz.

	Suppression of Block D
	35
	
	
	dB
	716 to 722 MHz

	Attenuation of Channel 50 and 51
	50
	
	
	dB
	686 to 692 MHz

	Attenuation of Band 13 and Band 14 UL
	35
	
	
	dB
	776 to 793 MHz


3.3 Interference Signal Levels at UE Antenna

Region 2 700 MHz is subject to the interference due to HPTV and LPTV signals. The maximum allowable power is 92 dBm EIRP (1 MW ERP) from HPTV towers and 79 dBm EIRP (50 kW ERP) from LPTV towers. On the other hand FCC allows 1kW EIRP for each 1 MHz spectrum segment within Band 12 DL. This means that eNodeB with 5 MHz LTE channel bandwidth is allowed to transmit up to 69 dBm EIRP, and eNodeB with 10 MHz LTE channel bandwidth is allowed to transmit up to 72 dBm EIRP.
Figure 5 and Figure 6 shows the wanted and interference signal strength over distance. HPTV, LPTV and eNodeB with 5 MHz LTE are assumed transmitting at maximum allowed power levels stated above. HPTV and LPTV tower’s height is set to 200m while eNodeB’s tower height is set to 50 m. A commercial TV station antenna with 15 dB gain and 20 dB side lope suppression is used for both HPTV and LPTV. Assumed no tilting.
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Figure 5: Wanted and Interference Signal Strength at UE Antenna (Hata Suburban Propagation Model)
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Figure 6: Wanted and Interference Signal Strength at UE Antenna (Hata Urban Propagation Model)
4 System Simulations on a Simplified Nonlinear Receiver
4.1 Simulation Setup

A simplified non-linear UE receiver is simulated to asses the impact of high power interferences on the performance in terms of SNDR and EVM. Figure 7 shows the block diagram. The receiver used in this analysis is the triple of 

(RF Front-end Filter, Nonlinear Distortion Block, Channel Filter)

This receiver allows us to measure SNDR and so de-sense due to interference. It excludes all other impairments such as phase noise, IQ imbalances, DC offset, analog distortions except channel filter. The contribution of these impairments at a static receiver state can be added through a link-budget analysis for complete receiver performance. As stated, we focus the impact of the interference on SNDR. CW signal is used as wanted signal to measure SNDR accurately at low signal levels.

16-QAM OFDM Media Flo signal is generated as Block E and Block D interferer. The same Media Flo generator is used for Channel 50 and Channel 51 for convenience. LTE UL Tx generates LTE UL test signal with attenuation through the duplexer filter. LTE DL Tx is used for Full LTE downlink signal generation with QPSK modulated subcarriers and CW signal with offset 1MHz from the carrier are used for modeling the wanted signal for EVM and SNDR measurements, respectively. The nonlinear distortion blocks models IIP3 distortion. IIP3 is assumed to be the equivalent IIP3 relative to UE antenna. Receiver noise is modeled as additive noise and noise figure is set to the equivalent noise figure relative to antenna point. The transmitter noise within Rx band is modeled as white noise for simplicity and added to the noise figure.
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Figure 7: Simulation Model

The receiver is assumed to operate at two gain states, Gain State 0 and Gain State 1 as described in Section 3.1. We assume 5 MHz LTE in the simulations. The subcarriers are QPSK modulated. The other parameters are shown in Table 3.
Table 3: The Simulation Parameters for 5 MHz LTE
	Parameter
	Unit
	Value
	Comment

	IIP3 at Gain State 0
	dBm
	-17
	Worst case (High gain state)

	IIP3 at Gain State 1
	dBm
	-7
	Worst case (Low gain state)

	NF at Gain State 0
	dB
	9
	Worst case, excluding Tx noise in Rx band

	NF at Gain State 1
	dB
	20
	Worst case, excluding Tx noise in Rx band

	Tx Power at Antenna
	dBm
	18
	(4 dB below PUMAX)

	Number of RB close to DL
	
	20
	

	Tx noise density in Rx band at Rx port of duplexer
	dBm/Hz
	-174
	After 50 dB suppression through Tx port to Rx port of the duplexer

	Front-end insertion loss 
	dB
	3.5
	Worst case, for both antenna to Rx port and Tx port to antenna: 1.5 dB antenna to duplexer, 2 dB through the duplexer.


4.2 Simulation Results
5 MHz LTE in Block A is simulated with a few cases shown in Table 4. The center frequency is located at 731.5MHz. The maximum allowable Block E interference level at UE antenna is about -18 dBm when the receiver at Gain State 1. On the other hand, the receiver can operate with less than 0.5 dB de-sense when the interference from Block E is less than -44.5 dBm. During the network deployment, the area around LPTV station within the radius 4km can be arranged so that UE operates at Gain State 1 at suburban areas. The radius range for urban areas is upto 2 km only. 
Table 4: Blocking/IM3 cases for 5 MHz LTE Operation in Block A
	
	
	Wanted Signal
	Channel 50
	Channel 51
	Block D
	Block E
	Max.
De-sense

	Case No
	Gain State
	dBm
	dBm
	dBm
	dBm
	dBm
	dB

	1
	0
	-83
	Silent
	Silent
	Silent
	-44.5
	0.5

	2
	
	
	Silent
	Silent
	-3
	Silent
	0.5

	3
	
	
	0
	0
	Silent
	Silent
	0

	4
	
	
	0
	0
	-15
	Silent
	0.4

	5
	
	
	-10
	-10
	-20
	-44.5
	0.5

	6
	1
	-56.5
	Silent
	Silent
	Silent
	-18.2
	0.5

	7
	
	
	Silent
	Silent
	0
	Silent
	0

	8
	
	
	0
	0
	Silent
	Silent
	0

	9
	
	
	0
	0
	0
	Silent
	0

	10
	
	
	0
	0
	-15
	-18.2
	0.5


The result for the transmission in Block B and Block C are shown in Table 5. The center frequency for Block B and Block C are the center frequency of the corresponding spectrum segments. Note that, Case 14 is subject to IM3 distortion with UE Tx and Block E as shown in Figure 8, therefore the maximum allowable Block E interference level at UE antenna should be reduced to -21 dBm. The center frequency of the carriers can be shifted to keep the channel bandwidth away from IM3 products as much as possible. 

Table 5: Blocking/IM3 cases for 5 MHz LTE Operation in Blocks A, B and C
	
	
	
	Wanted Signal
	Channel 50
	Channel 51
	Block D
	Block E
	Max.
De-sense

	Case No
	Gain State
	UE UL/DL Spectrum
	dBm
	dBm
	dBm
	dBm
	dBm
	dB

	5
	0
	Block A
	-83
	-10
	-10
	-20
	-44.5
	0.5

	11
	
	Block B
	-83
	-10
	-10
	-20
	-44.5
	0.1

	12
	
	Block C
	-83
	-10
	-10
	-20
	-44.5
	0.2

	10
	1
	Block A
	-56.5
	0
	0
	-15
	-18.2
	0.5

	13
	
	Block B
	-56.5
	0
	0
	-15
	-18.2
	0.1

	14
	
	Block C
	-56.5
	0
	0
	-15
	-21
	0.5
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Figure 8: Nonlinear Receiver Output Spectrum for Case 14
(The attenuation of 1.5dB in all frequencies is the loss from antenna to the input of the duplexer)
The final maximum interference levels for all cases are listed in Table 6. The last two columns list the lowest distance, according to both suburban and urban Hata models as shown in Figure 5 and Figure 6, where the interference level at UE antenna is below the level that keeps the UE with less than 0.5 dB de-sense. When the receiver is at Gain State 1, it can operate with less than 0.5 dB de-sense if the interference tower is more than 0.8 km away. This is also valid for Block D, Channel 50 and Channel 51 interference cases when the receiver operates at Gain State 0. The lowest distance from Block E tower that UE can operates less than 0.5 dB de-sense is 4km for suburban and 2 km for urban when the receiver is at Gain State 0.  The network deployment of Band 12 can be arranged so that the receiver can likely operate at Gains State 1 when it is in vicinity of Block E tower. For the suburban case, the receiver can be programmed to switch to Gain State 1 from Gain State 0 when the received signal strength is greater than -65 dBm.  The corresponding Rx gain state versus the distance is shown in Figure 9.

Table 6: Maximum Interference Levels for LTE Transmission
	Gain State
	Interference
	Level at UE antenna (dBm)
	At distance (km)
(Suburban)
	At distance (km)
(Urban)

	0
	Block E
	-44.5
	4
	2

	
	Block D
	-20
	0.7
	0.45

	
	Channel 50 & 51
	-10
	0.9
	0.5

	1
	Block E
	-21
	0.8
	0.5

	
	Block D
	-15
	0.55
	0.3

	
	Channel 50 & 51
	0
	0.5
	0.3
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Figure 9: Rx Gain State versus Distance from tower
(Based on Hata Suburban Model and worst condition)
5 
Conclusion
The impact of the interference can be controlled by 1 MHz guard band with appropriate filter technology, and optimized site engineering. The existing BAW filter technology meets Band 12 requirements at room temperature but not at high temperature case because of large frequency drift. The current filter technology we are working for Band 12 is based on BAW filters with improvement on temperature and process drift therefore they can meet Band 12 requirements in all cases.
As stated in the introduction section, the guard band explained here are in practice for Band 12 eNodeB deployments, but TS 36.508 is limiting UE to use these spectrum segments as guard band in RF filters. One way to allow UE to use 1 MHz as guard band in the design is relaxing the test frequencies in RAN5 TS 36.508 specification [14] only as shown in Annex A of this document. It does not require any change in RAN4 specifications.
Defining the boundaries of Band 12 for the guard band is an alternative to test frequency relaxation. In this case, more work is needed.
In conclusion, we would like to define the mode of operation of Band 12 with the guard band along with relaxation of the test frequencies as described in this document. This would keep the physical boundaries of Band 12 in line with the regulator’s spectrum allocation. In addition, this provides flexibility for any change on the situation, such as filter design advancements, without re-touching the standards. 

The solution proposed in this document preserves the integrity of Band 12 and it enables the Band 12 LTE device design.
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Annex A: Proposed Changes in TS 36.508 for Solution B
4.3.1.1.12
FDD reference test frequencies for operating band 12

Table 4.3.1.1.12-1: Test frequencies for E-UTRA channel bandwidth for operating band 12

	Test Frequency ID
	Bandwidth
[MHz]
	NUL
	Frequency of Uplink [MHz]
	NDL
	Frequency of Downlink [MHz]

	Low Range[2]
	1.4
	23007
	698.7
	5007
	728.7

	
	3
	23015
	699.5
	5015
	729.5

	
	5 [1]
	23025
	700.5
	5025
	730.5

	
	10 [1]
	23050
	703
	5050
	733

	Mid Range
	1.4/3 

5 [1]/10 [1]
	23090
	707
	5090
	737

	High Range
	1.4
	23173
	715.3
	5173
	745.3

	
	3
	23165
	714.5
	5165
	744.5

	
	5 [1]
	23155
	713.5
	5155
	743.5

	
	10 [1]
	23130
	711
	5130
	741

	NOTE 1:   Bandwidth for which a relaxation of the specified UE receiver sensitivity requirement (TS 36.101 [27] Clause 7.3) is allowed. 
NOTE 2:   The low range test frequencies for uplink and downlink in parallel can be shifted 1 MHz up.





Annex B: Dual Duplexer Approach
As of today, we do not see the noticeable advantage of the dual-duplexer approach by taking into account complexity, side-effect to the performance degradation and the performance of currently proposed filters in the market. However, we would like to provide some details on this approach for reference.
Annex B.1 Introduction

This document and R5-100760, R5-100813, R4-101750, and R4-102649 describe possible solutions Region 2 Band 12 issues. As stated in R4-101750 and R4-102649, the designation of guard band is essential for rejecting especially LPTV signals prior to nonlinear part of UE receiver.

As a part of the study, Huawei has communicated with multiple RF component vendors on the usability of current filter technologies, or availability of new filter design methods. Some of the vendors proposed to use Band 17 filter design by tweaking the center frequency to cover Block A and B. This brings the dual duplexer architecture to cover whole Band 12. Figure 10 shows the arrangement of Band 12 for dual duplexer approach. 1 MHz guard band on the left ends are used for filtering rooms. One of the possible RF front-end architecture is presented in Figure 11. 
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Figure 10: The Dual Duplexer Architecture’s Spectrum Usage and Test Frequency Coverage
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Figure 11: A Dual Duplexer Architecture with 1 MHz Guard Band

Annex B.2 Evaluation

Block A&B and Block B&C filters reduce the width of pass band from 18 MHz to 12 MHz. This may allow smaller insertion loss in a few step of 0.1 dB if compared the full Band 12 duplexer explained in [15]. The gap between UL and DL increases from 12 MHz to 18 MHz but this may not improve Tx and Rx isolation. Tx noise rejection of full Band 12 duplexer is almost identical to Block A&B duplexer and Band 17 duplexer.

Some work from RF component vendors that are using SAW filter technology provided some filter design specifications for Block A&B. These filters’ pass band to stop band transitions are not sharp enough to reject Block E more than 3 to 4 dB at worst conditions where 4 dB is the best solution, based on our knowledge today. Our analysis shows that 10 dB suppression of Block E interference is required at worst condition.
In UE design, RF transceivers with limited number of RF ports are used. The dual duplexer approach requires dual Tx ports, dual Rx primary ports and dual secondary receiver ports if no ant RF switch used for multiplexing. This may limit the number of bands supported in a multi-band UE design. On the other hand, using RF switches causes additional insertion loss and additional complexity in the architecture. 
Annex B.3 Conclusion

Based on our today’s knowledge SAW filers do not meet the requirements of full Band 12 filters and Block A&B filters to reject Block E close to 10 dB. If BAW technology is going to be used, then there is no reason to go to Block A&B filter design because the full Band 12 filters can be realizable.
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