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1. [bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Introduction
	In the RAN Plenary #57 meetings, the study for the LTE S-band in Korea was approved. And the UE-to-UE coexistence analysis and requirements was approved [1] for TR 36.861 v0.2.0 in RAN4 #67 meeting. 
One of the objectives for this study item is to facilitate and harmonize the efficient use of these bands for terrestrial IMT, especially LTE, for Korea.
TDD Band 34 is not considered the coexistence band since SI rapporteurs provide the modified deployment plan and proposals [2]. Hence if TDD Band 34 and terrestrial S-band are deployed in same countries/regions, we need further discussion to protect Band 34 UE.
In this contribution, we provide the UE transmitter/Receiver RF requirements for the deployments plan of new extended S-band.
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8.1    UE Tx RF Requirements
8.1.1	New separate band (1980-2010 MHz and 2170-2200 MHz)

< <text will be added>.
8.1.2	New Extended band (1920-2010 MHz and 2110-2200 MHz)
8.1.2.1 IMD and Harmonic analysis
In this section, we analyze the harmonic and IMD products which have impact on the bands in Korea.
Table 8.1.2.1-1 gives the harmonic products from S-band UE according to multi-clustered transmission of non-CA UE. From Table 8.1.2.1-1, it can be seen that none of the harmonic products fall into the own S-band DL and the other deployed bands in Korea, which means there is no harmonic problem from S-band UE in Korea.
Table 8.1.2.1-1: S-band UE harmonic products
	UE UL carriers
	f1_low
	f1_high

	UL frequency (MHz)
	90MHz

	
	1920
	2010

	2nd order harmonics frequency range (MHz)
	3840 to 4020

	3rd order harmonics frequency range (MHz)
	5760 to 6030



Table 8.1.2.1-2 show the frequency ranges of IMD products for S-band UE according to multi-clustered transmission of non-CA UE. We can see that the 7th order IMD products falling into the Band 3 DL band but the 7th order IMD level is less than -50dBm/MHz, so it can be not impact the UE to UE co-existence requirements.  Therefore there is no IMD problem from S-band UE in Korea. 
Table 8.1.2.1-2: S-band UE IMD products
	UE UL carriers
	f1_low
	f1_high
	f1_low
	f1_high

	UL frequency (MHz)
	10MHz
	20MHz

	
	1920 or 2000
	1930 or 2010
	1920 or 1990
	1940 or 2010

	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)
	1910 to 1940 or 
1990 to 2020
	1900 to 1960 or 
1970 to 2030

	
	
	

	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)
	5770 to 5780 or 
6010 to 6020
	5780 to 5800 or 
5990 to 6010

	
	
	

	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)
	1900 to 1950 or 
1980 to 2030
	1880 to 1980 or
 1950 to 2050

	
	
	

	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)
	1890 to 1960 or
1970 to 2040
	1860 to 2000 or
1930 to 2070



8.1.2.2 	Spurious emission for UE co-existence
Even though the duplexer gap is decreased from 130MHz to 100MHz and pass band is increased from 60MHz to 90MHz, the duplexer characteristics can be keep the conventional Tx-ant isolation level and Tx-Rx isolation level as shown in the figure 8.1.2.2-1. So the UE-to-UE coexistence analysis [5] is applicable to extended S-band UE. We can also see that there is no need to define A-MPR requirements and NS signalling to protect the bands in Korea.
[image: ]
Figure 8.1.2.2-1 Tx-Rx isolation of S-band Duplexer characteristics for Extended S-Band

As a conclusion of previous discussion, SE requirements for UE-to-UE coexistence can be defined as -50dBm/MHz for the extended S-band UE as in Table 8.1.2.2-1.

Table 8.1.2.2-1: Spurious emission band UE co-existence of the extended S-band UE
	E-UTRA Band
	Spurious emission 

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

	XX
	E-UTRA Band 1,3,5,8,26,XX,40
	FDL_low
	-
	FDL_high
	-50
	1
	1

	NOTE 1: This requirement is applicable for S-band UE of Band XX in Korea



8.1.2.3	Other expected UE Tx RF requirements
In Table 8.1.2.3-1, detailed descriptions on UE transmitter RF requirements were proposed to predict any potential requirements changes needed for the extended S-band UE. 
Table 8.1.2.3-1: Considering UE Tx RF requirements for S-band UE
	Description
	Comments and Description of change

	UE Maximum Output Power
	Additional insertion loss will be added to calculate the UE MOP due to the decreased duplex gap and increased Pass band.

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

	Spurious emission/ additional Spurious emission
	No changes are needed to protect whole frequency bands for S-band UE in Korea. 

	ACLR/SEM
	No changes are needed in OOB ranges for S-band UE in Korea.

	Additional Spectrum Emission Mask
	No changes are needed to protect adjacent coexistence bands due to no IMD and harmonics in Korea [1].



8.2      UE Rx RF Requirements
8.2.1 New separate band (1980-2010 MHz and 2170-2200 MHz)

< <text will be added>.

8.2.2 New Extended band (1920-2010 MHz and 2110-2200 MHz)
8.2.2.1 REFSENS requirements for S-band UE
From the previous Rx RF simulation results, we can follow same REFSENS requirements for the extended S-band DL band since we can achieve same duplexer attenuation even though duplexer gap is reduced from 130MHz to 100MHz and pass band is increased from 60MHz to 90MHz. However, additional insertion loss of the extended S-band Duplexer is needed which is compared to conventional Band 1 Duplexer
As a conclusion, REFSENS requirements for S-band UE can be reduced by the factor of additional insertion loss of new duplexer of the extended S-band UE. 


8.2.2.2 Other UE Rx RF requirements
For the receiver requirements for the extended S-band UE, we propose that we can reuse the conventional receiver requirements as shown in table 8.2.1.2-1.
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