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1 Introduction
A Study Item on “2GHz FDD for UTRA and LTE in Region 1 (1980-2010 MHz and 2170-2200 MHz Bands)” was approved at the Barcelona RAN Meeting in December 2012 [1]. The purpose of the study item on FDD in the bands 1 980-2 010 MHz and 2 170-2 200 MHz is to facilitate and harmonize the efficient use of these bands for UMTS and LTE technologies in applicable countries in Region 1. The skeleton of technical report TR 37.846 for Rel-12 was approved in RAN4 #66bis meeting [2]. A contribution on the Regulatory Situation in Region 1 was noted at the same meeting [3]. 
This contribution will consider the situation in Region 1, especially the European Union and CEPT, which are the main applicable countries for this SI (because of the ability to deploy complementary ground component networks operating as part of mobile satellite services) as was noted in the contribution on the regulatory situation [3].
2 The harmonic and IMD of 2GHz FDD UE

Leveraging the methodology developed for Korea [4], in this section, we analyze the harmonic and IMD products considering all deployed bands in CEPT in Region 1 (which includes all countries of the European Union). 
Tables 1a and 1b show the UTRA and LTE operating bands of this Study item, respectively.

Table 1a: UTRA operating bands of 2GHz FDD

	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
	1980
	-
	2010
	[1.4]/[3]/[5]/[10]/[15]/[20]
	2170
	–
	2200
	[1.4]/[3]/[5]/[10]/[15]/[20]
	190MHz


Table 1b: LTE operating bands of 2GHz FDD

	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
	1980
	-
	2010
	[1.4]/[3]/[5]/[10]/[15]/[20]
	2170
	–
	2200
	[1.4]/[3]/[5]/[10]/[15]/[20]
	190MHz


2GHz FDD UE can coexist with UEs of Band 1, 3, 5, 7, 8, 20, 33, 34, 38 and 42  as per Table 2.

Table 2: Protected bands in CEPT from 2GHz FDD UE

	3GPP
band
	UL operating band
	DL operating band

	
	UE transmit
	UE receive

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

	1
	1920
	–
	1980
	2110
	–
	2170

	3
	1710
	–
	1785
	1805
	–
	1880

	5
	824
	–
	849
	869
	–
	894

	7
	2500
	–
	2570
	2620
	–
	2690

	8
	880
	-
	915
	925
	-
	960

	20
	832
	–
	862
	791
	–
	821

	33
	1900
	-
	1920
	1900
	-
	1920

	34
	2010
	-
	2025
	2010
	-
	2025

	38
	2570
	-
	2620
	2570
	-
	2620

	42
	3400
	-
	3600
	3400
	-
	3600

	43
	3600
	-
	3800
	3600
	-
	3800

	XX
	1980
	–
	2010
	2170
	–
	2200


Table 2 represents an exhaustive list of 3GPP frequency bands licensed for mobile service applications within CEPT and is consistent with the licensed frequency operation described in ECO Report 03, 22nd October, 2012.
2.1
UE Tx RF requirements with harmonic and IMD analysis

In this section, we leverage the methodology in [4] to analyse the harmonic and IMD products which have impact on the bands in CEPT.

Table 3 gives the harmonic products from 2GHz FDD UE. From Table 3, it can be seen that none of the harmonic products fall into the own 2GHz FDD DL and the other deployed bands in CEPT, which means there is no harmonic problem from 2GHz FDD UE in CEPT.
Table 3: 2GHz FDD UE harmonic products

	UE UL carriers
	f1_low
	f1_high

	UL frequency (MHz)
	1980
	2010

	2nd order harmonics frequency range (MHz)
	3960 to 4020

	3rd order harmonics frequency range (MHz)
	5940 to 6030


Table 4 shows the results of IMD products analysis for 2GHz UE. We can also see that there is no IMD products falling into the own 2GHz FDD DL and the other deployed bands in CEPT, which means there is no IMD problem from 2GHz FDD UE in CEPT.
Table 4: 2GHz FDD UE IMD products

	UE UL carriers
	f1_low
	f1_high

	UL frequency (MHz)
	1980
	2010

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

	IMD frequency range (MHz)
	1950 to 2040

	
	

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

	IMD frequency range (MHz)
	5970 to 6000

	
	

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

	IMD frequency range (MHz)
	1920 to 2070

	
	

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

	IMD frequency range (MHz)
	1890 2100


2.2
 Spurious emission for UE co-existence 
From the analysis in [4], preliminary SE requirements for UE-to-UE coexistence can be identified as -50dBm/MHz for 2GHz FDD UE as in Table 5. This value is preliminary and subject to confirmation for the case within CEPT.
Table 5a: Spurious emission band UE co-existence of 2GHz FDD UE
	UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range 

(MHz)
	Level (dBm)
	Bandwidth (MHz)
	Comment

	XX
	UTRA Band 1,3,5,7,20,XX
	FDL_low
	-
	FDL_high
	-60 (TBC)
	1
	NN

	NOTE NN: This requirement is defined for UTRA UE in TS 25.101


Table 5b: Spurious emission band UE co-existence of 2GHz FDD UE
	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range 

(MHz)
	Level (dBm)
	Bandwidth (MHz)
	Comment

	XX
	E-UTRA Band 1,3,5,7,20,XX
	FDL_low
	-
	FDL_high
	-50 (TBC)
	1
	NM

	NOTE NM: This requirement is defined for E-UTRA UE in TS 36.101


2.3
Other expected UE Tx/Rx RF requirements
In Table 6a and 6b, detailed descriptions on UE RF requirements are proposed to predict any potential requirements changes needed for S-band UE. 

Table 6a: Considering UE RF requirements for S-band UE (UTRA)
	Clause
	Description
	Comments and Comparison to 2-band Solution

	6.2.1


	UE Maximum Output Power
	No changes are needed for power class 3.  Due to the large duplex gap and Tx-Rx separation.

	6.2.2
	UE Maximum Output Power with additional requirements (HS-DPCCH and E-DCH )
	No changes are needed to protect adjacent coexistence bands.  Due to no IMD and harmonic in CEPT region.

	6.6.2.1
	Additional Spectrum Emission Mask
	No changes are needed to protect adjacent coexistence bands.  Due to no IMD and harmonic in CEPT region.

	7.3.
	Reference sensitivity requirement
	No differences are expected: Tx – Rx separation is same as Band 1.

	7.5, 7.6, 7.7, and 7.8
	ACS, blocking, spurious, and intermod
	No differences are expected: Tx – Rx separation is same as Band 1.


Table 6b: Considering UE RF requirements for S-band UE (LTE)

	Clause
	Description
	Comments and Comparison to 2-band Solution

	6.2.2
	UE Maximum Output Power
	No changes are needed for power class 3.  Due to the large duplex gap and Tx-Rx separation.

	6.2.4
	UE Maximum Output Power with additional requirements (A-MPR)
	No changes are needed to protect adjacent coexistence bands.  Due to no IMD and harmonic in Korea regions.[1]

	6.6.2.2
	Additional Spectrum Emission Mask
	No changes are needed to protect adjacent coexistence bands.  Due to no IMD and harmonic in Korea regions.[1]

	6.6.3.2
	Spurious emission band UE co-existence
	Defines SE requirements as -50dBm/MHz to protect UE coexistence bands. See the table 2-4.

	7.3.1
	Reference sensitivity requirement
	FFS. However, no differences are expected between a Band1 UE vs. MS-UE due to the same Tx-Rx separation, the self interference is negligible for this band [1].

To determine the REFSENS test methodology, the location of the uplink RB’s is to be allocated as close as possible to the downlink operating band within the channel bandwidth.

	7.5, 7.6, 7.7, and 7.8
	ACS, blocking, spurious, and intermod
	No differences are expected between a Band1 UE vs. MS-UE due to the same Tx-Rx separation.


3 Proposed inclusion in Technical Report TR 37.846
In order to address the UTRA and E-UTRA specific issues, it is proposed to include the following text in the Technical Report TR 37.846:

********************** Start of text proposal to TR 37.846 Chapter 8 ***************************

8
Study of UTRA and E-UTRA specific issues
This section summarizes issues and additional requirements when MS UE is deployed within CEPT.8.1 UE Tx RF Requirements 

8.1.1 IMD and Harmonic Analysis

In this section, we analyze the harmonic and IMD products which have impact on the bands in CEPT.

Table 8.1.1-1 gives the harmonic products from 2GHz FDD UE. From Table 3, it can be seen that none of the harmonic products fall into the own 2GHz FDD DL and the other deployed bands in CEPT, which means there is no harmonic problem from 2GHz FDD UE in CEPT.
Table 8.1.1-1: 2GHz FDD UE harmonic products

	UE UL carriers
	f1_low
	f1_high

	UL frequency (MHz)
	1980
	2010

	2nd order harmonics frequency range (MHz)
	3960 to 4020

	3rd order harmonics frequency range (MHz)
	5940 to 6030


Table 8.1.1-2 shows the results of IMD products analysis for 2GHz UE. We can also see that there is no IMD products falling into the own 2GHz FDD DL and the other deployed bands in CEPT, which means there is no IMD problem from 2GHz FDD UE in CEPT.
Table 8.1.1.-2: 2GHz FDD UE IMD products

	UE UL carriers
	f1_low
	f1_high

	UL frequency (MHz)
	1980
	2010

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

	IMD frequency range (MHz)
	1950 to 2040

	
	

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

	IMD frequency range (MHz)
	5970 to 6000

	
	

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

	IMD frequency range (MHz)
	1920 to 2070

	
	

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

	IMD frequency range (MHz)
	1890  to 2100


8.1.2 Spurious emission for UE co-existence 
Proposed SE requirements for UE-to-UE coexistence are described in Tables 8.1.2-1 and 8.1.2-2. 

Table 8.1.2-1: Spurious emission band UE co-existence of 2GHz FDD UE
	UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range 

(MHz)
	Level (dBm)
	Bandwidth (MHz)
	Comment

	XX
	UTRA Band 1,3,5,7,20,XX
	FDL_low
	-
	FDL_high
	-60 (TBC)
	1
	NN

	NOTE NN: This requirement is defined for UTRA UE in TS 25.101


Table 8.1.2-2: Spurious emission band UE co-existence of 2GHz FDD UE
	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range 

(MHz)
	Level (dBm)
	Bandwidth (MHz)
	Comment

	XX
	E-UTRA Band 1,3,5,7,20,XX
	FDL_low
	-
	FDL_high
	-50 (TBC)
	1
	NM

	NOTE NM:  : This requirement is defined for E-UTRA UE in TS 36.101


In Table 6a and 6b, detailed descriptions on UE RF requirements are proposed to predict any potential requirements changes needed for S-band UE. 

Table 6a: Considering UE RF requirements for S-band UE (UTRA)
	Clause
	Description
	Comments and Comparison to 2-band Solution

	6.2.1


	UE Maximum Output Power
	No changes are needed for power class 3.  Due to the large duplex gap and Tx-Rx separation.

	6.2.2
	UE Maximum Output Power with additional requirements (HS-DPCCH and E-DCH )
	No changes are needed to protect adjacent coexistence bands.  Due to no IMD and harmonic in CEPT region.

	6.6.2.1
	Additional Spectrum Emission Mask
	No changes are needed to protect adjacent coexistence bands.  Due to no IMD and harmonic in CEPT region.

	7.3.
	Reference sensitivity requirement
	No differences are expected: Tx – Rx separation is same as Band 1.

	7.5, 7.6, 7.7, and 7.8
	ACS, blocking, spurious, and intermod
	No differences are expected: Tx – Rx separation is same as Band 1.


Table 6b: Considering UE RF requirements for S-band UE (LTE)

	Clause
	Description
	Comments and Comparison to 2-band Solution

	6.2.2
	UE Maximum Output Power
	No changes are needed for power class 3.  Due to the large duplex gap and Tx-Rx separation.

	6.2.4
	UE Maximum Output Power with additional requirements (A-MPR)
	No changes are needed to protect adjacent coexistence bands.  Due to no IMD and harmonic in Korea regions.[1]

	6.6.2.2
	Additional Spectrum Emission Mask
	No changes are needed to protect adjacent coexistence bands.  Due to no IMD and harmonic in Korea regions.[1]

	6.6.3.2
	Spurious emission band UE co-existence
	Defines SE requirements as -50dBm/MHz to protect UE coexistence bands. See the table 2-4.

	7.3.1
	Reference sensitivity requirement
	FFS. However, no differences are expected between a Band1 UE vs. MS-UE due to the same Tx-Rx separation, the self interference is negligible for this band [1].

To determine the REFSENS test methodology, the location of the uplink RB’s is to be allocated as close as possible to the downlink operating band within the channel bandwidth.

	7.5, 7.6, 7.7, and 7.8
	ACS, blocking, spurious, and intermod
	No differences are expected between a Band1 UE vs. MS-UE due to the same Tx-Rx separation.


********************** End of text proposal to TR 37.846 Chapter 8 ***************************

4 Conclusions 

In this contribution, an analysis is made of the harmonic and IMD of 2GHz FDD UE, leveraging the results for the Korean case [4] and adapting to the specific requirements within Region 1, in particular CEPT. The UE Tx RF requirements of 2GHz FDD UE including maximum output power and spurious emission band UE co-existence are proposed.  The Tx – Rx separation for the proposed band is identical to that for Band 1, we therefore propose that the Band 1 specifications relating to other receiver requirements are maintained for the new band.  
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