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1. Introduction
During RAN#59 (Vienna), the study item titled “Expansion of LTE_FDD_1670_US to include 1670-1680 MHz Band for LTE in the US” was approved [1].  The downlink spectrum covered by this study item is 1670 to 1680 MHz, and the uplink band coincides with band 24 UL from 1626.5 to

1660.5 MHz. This TP augments the technical report of this SI, TR 36.844, with the simulation results for UE duplexer isolation, and provides some editorial corrections.
2. Reference
[1] RP-130202:  "Study Item Proposal: Expansion of LTE_FDD_1670_US to include 1670-1680 MHz Band for LTE in the US ", RAN #59, Feb. 2013

------------- Start of TP------------------

<First Modification>

1 Scope

The present document is a technical report for “Expansion of LTE_FDD_1670_US to include 1670-1680 MHz Band for LTE in the US” study item, which was approved at 3GPP TSG RAN#59 [2]. The ID assigned to the study item is FS_LTE_FDD_1670_US. The objective of this study item is to facilitate and harmonize the characteristics and efficient use of 1670-1680MHz DL duplexed with band 24 UL for LTE FDD deployment in US. In addition to the schedule and status of the study items, the report includes a description of the motivation, requirements, study results and specification recommendations.
<Next Modification>

7       General Issues
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Figure 7.1: Proposed Band including B24 UL
The LTE deployment in this band will adhere to all 3GPP terrestrial out-of-band requirements for spurious emissions including those for UE, eNB, and UE-to-UE emissions as will be defined in 3GPP TS 36.101, TS 36.104, 3GPP TS 25.101, and other relevant documents. 

The downlink spectrum covered by this study item is 1670 to 1680 MHz, and the corresponding paired 10 MHz uplink band is included within band 24 UL, 1626.5 to 1660.5 MHz (Figure 7.1). In particular,  the proposed UL band is either 1627.5 to 1637.5 MHz, or 1646.7 to 1656.7 MHz. These configurations are depicted in Figure 7.2. 
As depicted in Figure 7.2, the band would consider both 5 MHz and 10 MHz channel bandwidths. The 5 MHz deployment is considered for the markets with exclusion zone requirements to coordinate with weather services in 1675-1680 MHz. Tables 7.1 and 7.2 depict the proposed operating band configurations. We refer to UL pairing with smaller duplexing gap (Table 7.1) as option 1, and the UL pairing with larger duplexing gap (Table 7.2) as option 2.
Table 7.1: LTE proposed operating band configuration; option 1
	E-UTRA operating Band
	Uplink (UL) band
	Downlink (DL)  band
	TRX separation

	
	UE transmit / BS receive
	Channel BW [MHz]
	UE receive / BS transmit
	Channel BW [MHz]
	

	
	FUL_low  (MHz) –  FUL_high (MHz)
	
	FDL_low  (MHz)  –  FDL_high (MHz)
	
	

	XX
	1646.7
	-
	1656.7
	[5]/[10]
	1670
	–
	1680
	[5]/[10]
	23.3 MHz


Table 7.2: LTE proposed operating band configuration; option 2
	E-UTRA operating Band
	Uplink (UL) band
	Downlink (DL)  band
	TRX separation

	
	UE transmit / BS receive
	Channel BW [MHz]
	UE receive / BS transmit
	Channel BW [MHz]
	

	
	FUL_low  (MHz) –  FUL_high (MHz)
	
	FDL_low  (MHz)  –  FDL_high (MHz)
	
	

	XX
	1627.5
	-
	1637.5
	[5]/[10]
	1670
	–
	1680
	[5]/[10]
	42.5 MHz


The choices under study for 10 MHz pairing are either H and F, or H and G as depicted in Figure 7.2. The distance between the UL and DL edges of the proposed band for 10 MHz carriers  are  13.3 MHz for option 1, and 32.5 MHz for option 2. The pass-band is 10 MHz, with a UL-DL distance of either 23.3 MHz for option 1 or 42.5 MHz for option 2. These requirements may be challenging, but are not without precedence in 3GPP RAN4.  For example, bands 8, 26, and 28 have duplexing gap of 10 MHz, band 12 has the duplexing gap of 13 MHz, and 15 MHz for band 25. The corresponding gaps for 5 MHz pass-band are 18.3 MHz for option 1, or 37.5 MHz for option 2. 
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Figure 7.2: Proposed UL & DL Pairings (a) Pairing Lower UL Carrier (b) Pairing Upper UL Carrier
7.1
Co-existence with band 24

Due to the proximity of this proposed downlink spectrum with band 24 uplink (1626.5-1660.5), the co-existence issues between these two bands have to be studied. In order to manage the interference from band 24 UEs to the UEs receiving DL signal at 1670-1680 MHz, the OOBE from B24 into this downlink band needs to be reconsidered.  If a new OOBE limit is needed for band 24 UEs to protect the receivers at this band, new Network Signaling (NS) could also be devised, potentially. 

2 Study of E-UTRA specific issues for UEs
8.1    UE Special Issues for Pairing Upper UL Carrier (Option 1)
If the upper UL carrier is paired with the DL carrier, the UE Rx filter in the duplexer (pass-band of 1670 – 1680 MHz) has to sufficiently attenuate uplink transmissions from 1646.7-1656.7 MHz at a separation of 13.3 MHz from the downlink. The UE TX filter in the duplexer must sufficiently suppress adjacent channel emissions into the downlink band, from an UL emission 13.3 MHz away. This demanding rejection requirement of the duplexer might impact the insertion loss of both TX and RX filters. 

To this end, some issues have to be addressed, including the followings:

1. Potential receiver desensitization (at 1670-1680 MHz) due to UL TX noise. 

2. Potential device receiver overload due to its UL TX power
3. OOBE and 3rd order Intermodulation products from UL aggressor band into victim DL band (M2M case).

The same issue applies to two devices using this band in proximity (say 1- 5m separation), one receiving downlink signal in 1670-1680MHz, and another one transmitting uplink signal in 1646.7-1656.7MHz. 

As a result, overload, receiver desensitization, OOBE, and duplexer design have to be studied for this band.  

2.1.1 Potential receiver desensitization due to UL TX noise

Currently, the UE band 24 duplexer supports  the UL range of 1626-1660 MHz. This duplexer provides a sharp edge at the left side (to protect GPS), but the isolation at 1670-1680 MHz is not significant. As a result, assuming that re-designing band 24 duplexer to be sharp at both sides is costly and complex, a new duplexer has to be designed for this proposed band. The duplexer has to support high isolation, as a practical measure, 50 dB at the Rx band 1670-1680 MHz. The feasibility of supporting 50 dB isolation is provided with low risk using simulation by credible duplexer/filter vendors using BAW/FBAR technology. Assuming this isolation value, Table 8.1.1-1 calculates the receiver desensitization, and the additional attenuation required to achieve 1 dB and 3 dB receiver desensitization, using 9 dB UE NF (Noise Figure). The UE PA OOBE attenuation is verified by evaluating the characteristics of existing band 24 PA, using 23 dBm transmit power, and 50 RBs for UL transmission.
Table 8.1.1-1: 10 MHz Receiver Desensitation for in-device isolation Pairing upper UL carrier

	Parameter
	Value
	Unit

	Max UE PA OOBE (50 PRBs), 13.3 MHz from carrier edge 
	-92
	dBm/Hz

	Duplexer isolation at 13.3 MHz from carrier edge 
	50
	dB

	Tx noise at 1670-1680 MHz
	-142
	dBm/Hz

	Acceptable noise at the Rx carrier for 1 dB Rx desensitization
	-170.9
	dBm/Hz

	Acceptable noise at the Rx carrier for 3 dB Rx desensitization
	-165
	dBm/Hz

	Minimum Additional Required Isolation for 1 dB Desense.
	28.9
	dB

	Minimum Additional Required Isolation for 3 dB Desense.
	23
	dB


Figure 8.1.1 plots the result of the simulation of the UE duplexer isolation transmitting UL signal at 1646.7-1656.7 MHz. The simulation is performed at 25°C, using Film Bulk Acoustic Resonator (FBAR) filter technology process. As evident from this figure, the 50dB isolation at 1670-1680 MHz is feasible. Figures 8.1.2 and 8.1.3 show that the 50 dB isolation is feasible with duplexer Tx and Rx insertion loss of 1 dB. 


The additional isolation must be achieved either by improving the OOBE of the Tx band-pass filter, or by inserting an additional band-rejection filter after the PA in the transmit chain. The former is not feasible for UEs, and the later requires dealing with potential insertion loss of this additional filters. 
Table 8.1.1-2 provides the same analysis for 5 MHz UL Tx channel at 1646.7-1651.7 and DL carrier at 1670-1675 MHz. Note that the PA OOBE at 18.3 MHz away from carrier edge is obtained assuming 25.8 maximum UL Tx power.

Table 8.1.1-2: 5 MHz Receiver Desensitation for in-device isolation Pairing upper UL carrier

	Parameter
	Value
	Unit

	Max UE PA OOBE (25 PRBs), 18.3 MHz from carrier edge
	-125
	dBm/Hz

	Duplexer isolation at 18.3 MHz from carrier edge 
	50
	dB

	Tx noise at 1670-1675 MHz
	-175
	dBm/Hz

	Acceptable noise at the Rx carrier for 1 dB Rx desensitization
	-170.9
	dBm/Hz

	Acceptable noise at the Rx carrier for 3 dB Rx desensitization
	-165
	dBm/Hz

	Additional Margin for 1 dB Desense.
	4.1
	dB

	Additional Margin for 3 dB Desense.
	10
	dB


As seen above, for 5 MHz channel, no additional isolation is needed, and we have 4.1 and 10 dB additional margin for 1 dB and 3 dB Rx accepted desensitization, respectively.
[image: image3.emf]
Figure 8.1.1: 1600 MHz UE Duplexer Isolation
[image: image4.emf]
Figure 8.1.2: 1600 MHz UE Duplexer Tx Insertion Loss

[image: image5.emf]
Figure 8.1.3: 1600 MHz UE Duplexer Rx Insertion Loss
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8.2
UE Special Issues for Pairing Lower UL Carrier (Option 2)
If the lower UL carrier is paired with the DL carrier, the UL-DL gap is 32.5 MHz (1670 – 1637.5=32.5 MHz) for the 10 MHz carrier, and 37.5 MHz (1670 – 1632.5=37.5 MHz) for 5 MHz carrier. Consequently the duplexer design is not as critical as the case where the upper UL carrier is used. A typical 50dB TX-RX isolation would be enough to achieve the nominal expected performance. However, in this case the mobile to mobile OOBE form an aggressor UL TX UE in 1646.7-1656.7 MHz into a victim DL RX UE in 1670-1680 MHz could be problematic, and must be studied. 

The rejection at 32.5 MHz away from the channel edge is -130 dBm/Hz. Considering the analysis in Table 8.1.1-1, even with 50-[-92-(-124)-28.9]=44.9 dB Tx-Rx isolation, we can achieve maximum 1dB  desensitization. 

For 5 MHz channel BW, the separation is 37.5 MHz. Considering the analysis in Table 8.1.1-2, even with 50-[-125-(-1323)-4.1] = 46.1 dB Tx-Rx isolation, we can achieve maximum 1dB desensitization.

8.2.1
Mobile to Mobile OOBE Effect

Assuming two 10 MHz UEs, one transmitting in UL (aggressor) at 1646.7-1656.7 MHz, and one receiving in the DL (victim) at 1670-1680 MHz, are in 1 meter proximity of each other, Table 8.2.2-1 provides the OOB noise from aggressor UE transmitter at the receiver of the victim UE. In this analysis, it is assumed that antenna and body loss is 8 dB at each UE, with maximum 23 dBm Tx power. We have assumed current band 24 duplexer does not provide any attenuation at 1670-1680 MHz. Once again, a 9 dB NF is assumed at UE receiver.

Table 8.2.1-1: 10MHz M2M Noise

	Parameter
	Value
	Unit

	Max UE PA OOBE (50 PRBs), 13.3 MHz from carrier edge 
	-92
	dBm/Hz

	Duplexer Tx filter attenuation at 1670-1680 MHz (worst case)
	0
	dB

	Path Loss at 1m
	36.6
	dB

	Minimum Coupling  Loss (MCL) 
	52.6
	dB

	Tx noise at 1670-1680 MHz
	-144.6
	dBm/Hz

	Acceptable noise at the Rx carrier for 1 dB Rx desensitization
	-170.9
	dBm/Hz

	Acceptable noise at the Rx carrier for 3 dB Rx desensitization
	-165
	dBm/Hz

	Minimum Additional Required Isolation for 1 dB Desense.
	26.3
	dB

	Minimum Additional Required Isolation for 3 dB Desense.
	20.4
	dB


As seen above, for 10 MHz channel, we need at least an extra 26.3 and 20.4 dB additional isolations for 1 dB and 3 dB Rx accepted desensitization, respectively. These additional isolations could be provided either by re-designing the band 24 duplexer, or adding a band rejection filter at the transmitter. 
<Next Modification>
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8.4  

UE Tx RF Requirements 
8.4.1  
UE Tx RF harmonic and IMD analysis
In Tables 8.4.1-1 and 8.4.1-2 the IMD and harmonic products for the two UL options for this proposed band are presented, respectively. These harmonics and IMD products are caused by the nonlinearities at the output of the UE transmit PA, and could potentially appear at the receiver antenna connector as spurious emission. These products will not be attenuated by the receiver filter, and could potentially pass into the receive path and desensitize the receiver
Table 8.4.111: UE IMD products for the two pairing options for the proposed bands 
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	
	
	

	
	
	
	
	

	
	
	

	
	
	
	

	
	
	
	
	

	
	
	

	
	
	
	

	
	
	
	
	

	
	
	


	UL Pairing Options
	Option 1
	Option 2

	f1_low
	f1_low
	f1_high
	f1_low
	f1_high

	UL frequency (MHz)
	1646.7
	1656.7
	1627.5
	1637.5

	Two-tone 3rd order IMD products
	|2*f1_low – f1_high|
	|2*f1_high – f1_low|
	|2*f1_low – f1_high|
	|2*f1_high – f1_low|

	IMD frequency range (MHz)
	1636.7 to 1666.7
	1617.5 to 1647.5

	
	
	
	

	Two-tone 3rd order IMD products
	(2*f1_low + f1_high)
	(2*f1_high + f1_low)
	(2*f1_low + f1_high)
	(2*f1_high + f1_low)

	IMD frequency range (MHz)
	4950.1 to 4960.1
	4892.5 to 4902.5

	
	
	
	

	Two-tone 5th order IMD products
	(3*f1_low – 2*f1_high)
	(3*f1_high – 2*f1_low)
	(3*f1_low – 2*f1_high)
	(3*f1_high – 2*f1_low)

	IMD frequency range (MHz)
	1626.7 to 1676.7
	1607.5 to 1657.5

	
	
	
	

	Two-tone 7th order IMD products
	(4*f1_low – 3*f1_high)
	(4*f1_high -3*f1_low)
	(4*f1_low – 3*f1_high)
	(4*f1_high -3*f1_low)

	IMD frequency range (MHz)
	1616.7 to 1686.7
	1597.5 to 1667.7


Table 8.4.1-2: UE harmonic products for the two pairing options for the proposed bands 
	
	
	
	
	

	
	
	
	
	


	
	
	

	
	
	


	UE UL carriers
	f1_low
	f1_high
	f1_low
	f1_high

	UL frequency (MHz)
	1646.7
	1656.7
	1627.5
	1637.5

	2nd order harmonics frequency range (MHz)
	3293.4 to 3313.4
	3255 to 3275

	3rd order harmonics frequency range (MHz)
	4940.1 to 4970.1
	4882.5 to 4912.5


From Tables 8.4.11 and 8.4.12 the following impacts from IMD and harmonics from each of the two alternatives can be observed: 

1. 
a. 
b. 
c. 
d. 
e. 
f. 
g. 
2. Option 1:

a. None of the harmonic products fall into either own DL or any other LTE band, which means there is no harmonic problem from this proposed band.
b. 
c. The 5th order IMD product falls into own DL band, with considerably low power. 

d. 
e. The 7th order IMD product falls into own DL band, with considerably low power. 

f. 
3. Option 2:

a. None of the harmonics fall into either own DL or any other LTE band, which means there is no harmonic problem from this proposed band.

b. None of the IMD products fall into own DL. 

c. The 5th order IMD product falls into the upper edge of GNSS band, with considerably low power. 

d. The 7th order IMD falls into GNSS band, with considerably low power. 

8.4.2 Spurious emission for UE co-existence 
From the UE-to-UE coexistence analysis and harmonic/IMD product analysis in this paper, Tables 8.4.2-1 and 8.4.2-2 provide the spurious emission requirements for UE-to-UE coexistence of this proposed band for the two alternative UL pairings, respectively. 

	
	

	
	
	

	
	
	

	
	
	
	
	
	
	
	


Table 8.4.2-1: Spurious emission band UE co-existence of this proposed band for option 1 UL pairing
	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range 
(MHz)
	Level (dBm)
	Bandwidth (MHz)
	Comment

	XX
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 23, 24, 25, 26, 29, 41
	FDL_low
	-
	FDL_high
	-50
	1
	


Table 8.4.2-2: Spurious emission band UE co-existence of this proposed band for option 2 UL pairing
	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range 
(MHz)
	Level (dBm)
	Bandwidth (MHz)
	Comment

	XX
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 23, 24, 25, 26, 29, 41
	FDL_low
	-
	FDL_high
	-50
	1
	


8.4.3 Other expected UE Tx/Rx RF requirements

In Table 8.4.3-1, detailed descriptions on UE RF requirements are provided to predict any potential requirements changes for two pairing alternatives of this proposed band. 

Table 8.4.3-1: Considering UE RF requirements for the proposed band
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	

	

	
	
	
	


	Clause
	Description
	Requirement for option 1
	Requirement for option 2

	6.2.2
	UE Maximum Output Power
	FFS, due to the small duplex gap and Tx-Rx separation.
	No changes are needed for power class 3.  

	6.2.4
	UE Maximum Output Power with additional requirements (A-MPR)
	FFS. due to the small duplex gap and Tx-Rx separation.
	No changes are expected. 

	6.6.2.2
	Additional Spectrum Emission Mask
	No changes are needed to protect adjacent coexistence bands,  due to no IMD and harmonic with other DL bands
	No changes are needed to protect adjacent coexistence bands, due to no IMD and harmonic with other DL bands. 

	6.6.3.2
	Spurious emission band UE co-existence
	Defines SE requirements as -50dBm/MHz to protect UE coexistence bands.
	Defines SE requirements as -50dBm/MHz to protect UE coexistence bands. FFS for co-existence with band 24

	7.3.1
	Reference sensitivity requirement
	FFS, due to the small duplex gap and Tx-Rx separation
	No changes are expected. 


	7.5, 7.6, 7.7, and 7.8
	ACS, blocking, spurious, and intermod
	FFS. due to the small duplex gap and Tx-Rx separation, as well as UE-UE co-existence.
	FFS, due to proximity with band 24 UE transmitting from 1646.7-1656.7 MHz. 


3 Study of E-UTRA specific issues for eNBs
3.1 BS TX RF filtering

The frequency separations between the uplink and downlink of the proposed pairing options are given in Table 9.1-1 below.
Table 9.1-1: Calculation of BS ACS requirement
	Pairing option
	Uplink (MHz)
	Downlink (MHz)
	Frequency separation between the uplink and downlink (MHz)

	1
	1646.7 - 1656.7
	1670 - 1680
	13.3

	2
	1627.5 - 1637.5
	1670 - 1680
	32.5


It can be seen that pairing option 1 is the more challenging BS to BS coexistence scenario where the frequency separation between the BS uplink and downlink is 13.3 MHz. To protect the BS receiver from own or different BS transmitter, the operators should ensure the following:

· The BS transmitter unwanted emissions received by the BS receiver do not cause unacceptable BS receiver desensitization.

· The total carrier power of the BS transmitter attenuated by the BS receiver RF, IF and baseband filters do not result in BS receiver blocking.

Currently, the BS spurious emissions limits for protection of the BS receiver of own or different BS is specified in 3GPP as -96 dBm/100 kHz (-86 dBm/MHz) in the UL frequency range of the BS receiver for Wide Area BS [10]. This requirement value is obtained assuming a 5 dB BS noise figure, a 30 dB BS to BS minimum coupling loss (MCL) and a 0.8 dB victim BS receiver desensitization [11]. The calculation for 5 MHz and 10 MHz channel bandwidths is shown in Table 9.1-2 below.

Table 9.1-2: Calculation of spurious emission limits for BS receiver protection
	Thermal Noise power spectral density
	dBm/Hz
	-174

	BS noise figure
	dB
	5

	Channel bandwidth
	MHz
	5
	10

	Noise bandwidth
	MHz
	4.5
	9

	Receiver noise floor
	dBm
	-102.47
	-99.46

	BS Spurious emissions limits
	dBm/MHz
	-86

	BS-BS MCL
	dB
	30

	Receiver interference
	dBm
	-109.47
	-106.46

	Receiver interference + noise floor
	dBm
	-101.68
	-98.67

	Receiver sensitivity degradation
	dB
	0.79
	0.79


Note that for BS with common transmit and receive antenna port, there may not be any considerable coupling loss between the BS transmitter and receiver, hence the 30 MCL cannot be used and the BS spurious emission limits shall be (-86 – 30 =) -116 dBm/MHz. Now if we assume the out-of-band (OOB) emission from the power amplifier (PA) is designed to meet the -13 dBm/MHz specified in 3GPP [10], then the required rejection by the BS RF transmit (TX) filter to meet the -116 dBm/MHz emission limit will be (116 – 13 =) 103 dB.

The RF filter simulation results for pairing option 2 with five metal resonators are shown in Figure 9.1-1 below. It can be seen that the required minimum rejection of 103 dB over the receive frequencies (1627.5 - 1637.5 MHz) can be achieved (with likely drift of ~100 kHz due to manufacturing and environmental variations), with an acceptable transmit pass-band (1670 - 1680 MHz) insertion loss of <1.0 dB (including an additional ~0.2 dB for connectors and internal transmission lines). Note that temperature-compensation and implementation margin were not included in the simulation, thus the simulation results should only be used as an approximation but not the expectation of actual products performance.


[image: image9]
Figure 9.1-1: Simulated BS RF TX Filter Characteristics – 5 Metal Resonators
The RF filter simulation results for pairing option 1 with five metal resonators are shown in Figure 9.1-2 below. It can be seen that in order to maintain an acceptable insertion loss of ~1.0 dB over the transmit frequencies (1670 - 1680 MHz), the required minimum rejection of 103 dB over the receive frequencies (1646.7 - 1656.7 MHz) cannot be met with five metal resonators. But it can be seen that ~93 dB of rejection can be achieved (with likely drift of ~100 kHz due to manufacturing and environmental variations), and the remaining rejection can be obtained by using separate transmit and receive antenna ports to provide enough coupling loss between the transmitter and receiver. Otherwise, with 93 dB of rejection, the receiver interference will be (-13 – 93 =) -106 dBm/MHz, leading to ~5 dB receiver sensitivity degradation. Note that temperature-compensation and implementation margin were not included in the simulation, thus the simulation results should only be used as an approximation but not the expectation of actual products performance.


[image: image10]
Figure 9.1-2: Simulated BS RF TX Filter Characteristics – 5 Metal Resonators
The RF filter simulation results for pairing option 1 with ceramic resonators are shown in Figure 9.1-3 below. It can be seen that using ceramic resonators, the required minimum rejection of 103 dB over the 1646.7 - 1656.7 MHz receive frequencies can be achieved (with likely drift of ~100 kHz due to manufacturing and environmental variations) with <1.0 dB insertion loss over the 1670-1680 MHz transmit frequencies (including an additional ~0.2 dB for connectors and internal transmission lines). However, it should be noted that ceramic resonators will increase the weight and cost of the RF filter. Note that temperature-compensation and implementation margin were not included in the simulation, thus the simulation results should only be used as an approximation but not the expectation of actual products performance.


[image: image11]
Figure 9.1-3: Simulated BS RF TX Filter Characteristics – Ceramic Resonators
To summarize, the simulation results in Figures 9.1-1, 9.1-2, and 9.1-3 show that it could be feasible for the BS RF TX filter to provide the required rejections for pairing the 1670 - 1680 MHz downlink with either 1627.5 - 1637.5 MHz uplink or 1646.7 - 1656.7 MHz uplink. However, pairing 1670 - 1680 MHz downlink with 1646.7 - 1656.7 MHz uplink will require the use of separate transmit and receive antenna ports or ceramic resonators, with which the increase in cost, size, weight, and complexity of the filter still need to be considered.

4 
Study of MSR specific issues

5 
Channel numbering for E-UTRA and MSR
6 
Required changes to E-UTRA and MSR specifications
The required changes to the 3GPP specifications for the new band are summarised in a Table 11-1.

	Table 11-1: Overview of 3GPP specifications with required changes3GPP specification
	Clause in TR 30.007 where the required changes are given
	Clause in the present document identifying additional changes

	TS 36.101
	8.2.1.1
	

	TS 36.104
	8.2.1.2
	

	TS 36.106
	8.2.1.3
	

	TS 36.113
	8.2.1.4
	

	TS 36.124
	8.2.1.5
	

	TS 36.133
	8.2.1.6
	

	TS 36.141
	8.2.1.7
	

	TS 36.143
	8.2.1.8
	

	TS 36.307
	8.2.1.9
	

	TS 25.101
	8.2.2.1
	

	TS 25.102
	8.2.2.2
	

	TS 25.104
	8.2.2.3
	

	TS 25.105
	8.2.2.4
	

	TS 25.106
	8.2.2.5
	

	TS 25.113
	8.2.2.6
	

	TS 25.123
	8.2.2.7
	

	TS 34.124
	8.2.2.8
	

	TS 25.133
	8.2.2.9
	

	TS 25.141
	8.2.2.10
	

	TS 25.142
	8.2.2.11
	

	TS 25.143
	8.2.2.12
	

	TS 25.307
	8.2.2.13
	

	TS 25.331
	8.2.2.14
	

	TS 25.461
	8.2.2.15
	

	TS 25.466
	8.2.2.16
	

	TS 37.104
	8.2.3.1
	

	TS 37.113
	8.2.2.2
	

	TS 37.141
	8.2.2.3
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Minimum of 103 dB rejection needed over 1627.5 - 1637.5 MHz Receive





Transmit Frequencies 
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Acceptable passband insertion loss <1.0 dB over the Transmit passband
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Er 43 Ceramic Resonator


TE01 delta mode
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