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1
Introduction

The WI on introducing the Wireless Communications Service (WCS) band was approved in RAN#57 [1]. Figure 1-1 shows the services around the WCS band (2305-2315/2350-2360 MHz). Satellite Digital Audio Radio Services (SDARS) are allocated within 2320-2345 MHz. These services have both satellites and terrestrial repeaters. The compatibility between terrestrial repeaters and WCS devices is considered in this contribution.
[image: image1.png]2290-2395 MHz Band Plan (not to scale)

2300 232454 232796 2336.225 2341.285

AmT

2290 2305 N 23102315 2320 23325 2345 23507 2355 | 2360

LOWER LTE BLOCKS UPPER LTE BLOCKS

MOBILE TRANSMIT BASE STATION TRANSMIT

2395




Figure 1-1. United States WCS 2.3 GHz Band Plan

2
Discussion.
2.1
SDARS terrestrial repeaters

XM and Sirius deploy both terrestrial repeaters in the mid-frequencies of their spectrum . As outlined in [7], there were about 105 Sirius terrestrial repeaters and more than 1000 XM terrestrial repeaters by 2004, many of them located in urban areas, where the WCS will also be used. Interference may then happen.
2.2
In-band blocking
The terrestrial repeater power is assumed to transmit at an EIRP of 12kW [1]. The SDARS antenna discrimination below the repeater antenna is assumed to be of the order of 25 dB and the UE antenna gain is considered as 0dBi. Assuming that the UE can get as close as 30m from a SDARS repeater and considering  the SDARS repeater antenna high to be 100m, a victim UE is subject to a blocker of -34dBm (in free space) at 11.25 MHz and 23.75 MHz from the DL operating band edge.

Figure 2.1-1. WCS DL and SDARS terrestrial repeaters allocation
In terms of interferer frequency offset, the interfering signal from the XM repeater at an offset that corresponds to the standard in-band blocking requirements w r t the WCS receive band, while the Sirius repeater is almost at half-duplex offset.  
The standard in-band blocking level at the offset corresponding to the XM repeater interferer is -44 dBm (for  a 5 MHz LTE interferer), which would correspond to a separation distance of around 280 m assuming in free-space and, the same repeater antenna discrimination. The latter may be smaller at a larger separation distance, which means that the actual separation distance required is larger than 280m at the -44 dBm interferer level. 
The Sirius repeater interferer is almost a half-duplex blocker, but the wideband intermodulation response with the own TX falls just below the WCS receive band. Furthermore, it is anticipated that the receive filter at 23.7 MHz will supply sufficient rejection for the Sirius repeater interference so that it would not become a problem, regardless of duplex filter technology used.
The WCS UEs should have the capability to reject the blocking signal from the XM terrestrial repeaters. Looking at the in-band blocking requirements in TS36.101, this blocking level is higher than what is specified as the general in-band blocking requirements. 
Table 2.1-1 outlines the in-band blocking requirements for Band [30]. A new in-band blocking case, Case 5, is added to ensure XM terrestrial repeater blocking rejection. The power of the interferer is [-35] dBm which is located at an offset distance of FDL_low – 11.

Table 2.1-1: In-band blocking 

	E-UTRA band
	Parameter
	 Unit
	Case 1
	Case 2
	Case 3
	Case 4
	Case 5

	
	 PInterferer
	 dBm
	-56
	-44
	-30
	 -30
	[-35]

	
	FInterferer (offset)
	MHz
	=-BW/2 – FIoffset,case 1
&

=+BW/2 + FIoffset,case 1
	≤-BW/2 – FIoffset,case 2
&

≥+BW/2 + FIoffset,case 2
	-BW/2 – 15

&

-BW/2 – 9
	-BW/2 – 10
	

	1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 13, 14, 18, 19, 20, 21, 22, 23,

25, 26, 27, 28, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44
	FInterferer
	MHz
	(Note 2)
	FDL_low – 15

to

FDL_high + 15
	
	
	

	12
	FInterferer
	MHz
	(Note 2)
	FDL_low – 10

to

FDL_high + 15
	
	FDL_low – 10


	

	17
	FInterferer
	MHz
	(Note 2)
	FDL_low – 9

to

FDL_high + 15
	FDL_low – 15

and

FDL_low – 9


	
	

	[30]
	FInterferer
	MHz
	(Note 2)
	FDL_low – 15

to

FDL_high + 15
	
	
	FDL_low – 11


	NOTE 1:
For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band 

NOTE 2:
For each carrier frequency the requirement is valid for two frequencies: 

a. the carrier frequency -BW/2 - FIoffset, case 1 and

b. the carrier frequency +BW/2 + FIoffset, case 1
NOTE 3:
FInterferer range values for unwanted modulated interfering signal are interferer center frequencies 

NOTE 4:
Case 3 and Case 4 only apply to assigned UE channel bandwidth of 5 MHz 


3 Proposal
It is proposed to specify an additional in-band blocking requirement to ensure UEs from rejection blocking signals from SDARS terrestrial repeaters as in Table 2.1-1. It is also proposed to approve the attached text proposal and included into TR ab.cde. 
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3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].

WCS
Wireless Communication Service
SDARS
Satellite Digital Audio Radio System
<omitted unchanged sections >

7.2.2
UE in-band blocking

XM and Sirius deploy both terrestrial repeaters in the mid-frequencies of their spectrum allocation. As outlined in [5], there were about 105 Sirius terrestrial repeaters and more than 1000 XM terrestrial repeaters by 2004, many of them located in urban areas, where the WCS will also be used. Interference may then happen. 

The LTE UEs need to ensure the rejection of a blocking interference coming from the SDARS terrestrial repeaters. 
The terrestrial repeater power is assumed to transmit at an EIRP of 12kW [1]. The SDARS antenna discrimination below the repeater antenna is assumed to be of the order of 25 dB and the UE antenna gain is considered as 0dBi. Assuming that the UE can get as close as 30m from a SDARS repeater and considering  the SDARS repeater antenna high to be 100m, a victim UE is subject to a blocker of -34dBm (in free space) at 11.25 MHz and 23.75 MHz from the DL operating band edge.


Figure 2.1-1. WCS DL and SDARS terrestrial repeaters allocation

In terms of interferer frequency offset, the interfering signal from the XM repeater at an offset that corresponds to the standard in-band blocking requirements w r t the WCS receive band, while the Sirius repeater is almost at half-duplex offset.  

The standard in-band blocking level at the offset corresponding to the XM repeater interferer is -44 dBm (for  a 5 MHz LTE interferer), which would correspond to a separation distance of around 280 m assuming in free-space and, the same repeater antenna discrimination. The latter may be smaller at a larger separation distance, which means that the actual separation distance required is larger than 280m at the -44 dBm interferer level. 

The Sirius repeater interferer is almost a half-duplex blocker, but the wideband intermodulation response with the own TX falls just below the WCS receive band. Furthermore, it is anticipated that the receive filter at 23.7 MHz will supply sufficient rejection for the Sirius repeater interference so that it would not become a problem, regardless of duplex filter technology used.

The WCS UEs should have the capability to reject the blocking signal from the XM terrestrial repeaters. Looking at the in-band blocking requirements in TS36.101, this blocking level is higher than what is specified as the general in-band blocking requirements. 
Table 2.1-1 outlines the in-band blocking requirements for Band [30]. A new in-band blocking case, Case 5, is added to ensure XM terrestrial repeater blocking rejection. The power of the interferer is [-35] dBm which is located at an offset distance of FDL_low – 11.

Table 7.2.2-1: In-band blocking 
	E-UTRA band
	Parameter
	 Unit
	Case 1
	Case 2
	Case 3
	Case 4
	Case 5

	
	 PInterferer
	 dBm
	-56
	-44
	-30
	 -30
	[-35]

	
	FInterferer (offset)
	MHz
	=-BW/2 – FIoffset,case 1
&

=+BW/2 + FIoffset,case 1
	≤-BW/2 – FIoffset,case 2
&

≥+BW/2 + FIoffset,case 2
	-BW/2 – 15

&

-BW/2 – 9
	-BW/2 – 10
	

	1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 13, 14, 18, 19, 20, 21, 22, 23,

25, 26, 27, 28, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44
	FInterferer
	MHz
	(Note 2)
	FDL_low – 15

to

FDL_high + 15
	
	
	

	12
	FInterferer
	MHz
	(Note 2)
	FDL_low – 10

to

FDL_high + 15
	
	FDL_low – 10


	

	17
	FInterferer
	MHz
	(Note 2)
	FDL_low – 9

to

FDL_high + 15
	FDL_low – 15

and

FDL_low – 9


	
	

	[30]
	FInterferer
	MHz
	(Note 2)
	FDL_low – 15

to

FDL_high + 15
	
	
	FDL_low – 11


	NOTE 1:
For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band 

NOTE 2:
For each carrier frequency the requirement is valid for two frequencies: 

a. the carrier frequency -BW/2 - FIoffset, case 1 and

b. the carrier frequency +BW/2 + FIoffset, case 1
NOTE 3:
FInterferer range values for unwanted modulated interfering signal are interferer center frequencies 

NOTE 4:
Case 3 and Case 4 only apply to assigned UE channel bandwidth of 5 MHz 


<end of text proposal >
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