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1.  Background

Tdoc (99)840 proposed co-existence requirements for UTRA FDD and TDD based on an allowed interference level at the victim receiver equal to the noise floor. In off-line discussions it has been proposed as an alternative that for the BS-to-BS case, an allowed interference being 7 dB below the noise floor should be allowed, giving a maximum degradation at the receiver of 0.8 dB. Otherwise, the same assumptions as in Tdoc (99)840 will be used.

2.  Requirement scenarios

The requirements for co-existence are derived for co-located base stations and for operation of UTRA FDD in the same geographical area as UTRA TDD. The following scenarios will then apply.

2.1
Co-located base stations

The following equation concerning to the BS TDD receiver is the starting point to derive the spurious level for the FDD BS transmitter in case of co-located base stations: 

Spurious Level – MCL < Thermal Noise – 7 dB

For co-located base stations: MCL (Minimum Coupling Loss) = 30 dB

Noise Figure of the BS receiver:  NF = 5 dB

Spurious Level < Thermal Noise + MCL – 7 dB = kTo + NF + MCL – 7 dB =  

= –174dBm/Hz + 5dB + 30dB – 7dB = -146 dBm/MHz

Spurious Level < –86dBm/1MHz 

2.2
Operation in the same geographic area

2.2.1 Protection of UTRA -TDD UE Receiver


This spurious emission requirement shall be applied for the protection of UTRA-TDD UE in geographic areas in which both UTRA-TDD and UTRA-FDD are deployed.

A MCL of 53 dB is used here, which is the worst case microcell number.

Spurious Level – MCL < Thermal Noise

MCL (Minimum Coupling Loss) = 53 dB

Noise Figure of the BS receiver: NF =  9dB

Spurious Level < Thermal Noise + MCL  = kTo + NF + MCL = –174dBm/Hz + 9 dB + 30dB  = -112 dBm/MHz

Spurious Level < –52 dBm/1MHz 

2.2.2
Protection of UTRA -TDD BS Receiver (not co-located)


This spurious emission requirement shall be applied for the protection of UTRA-TDD BS in geographic areas in which both UTRA-TDD and UTRA-FDD are deployed. The difference to clause 2.1 is that now the BSs, for which the coupling loss has to be derived or estimated, are not co-located.

For an approximation we assume a macrocell deployment with an isolation between the two BS of 84dB.  This value results from a 99-percental coupling loss of 110 dB at 500m cell radius and 2*13dB antenna gain. [4] 

Spurious Level – MCL < Thermal Noise – 7 dB

For non co-located base stations: MCL (Minimum Coupling Loss) = 84 dB

Noise Figure of the BS receiver: NF = 5 dB

Spurious Level < Thermal Noise + MCL = kTo + NF + MCL – 7 dB =  

= –174dBm/Hz + 5dB + 84dB – 7dB = -92 dBm/MHz

Spurious Level < –32 dBm/1MHz
This requirement is less stringent than the one in Section 2.2.1 and will therefore be superseded by that requirement.

2.3
Protection of FDD Base Stations receiver

For protection of the BS receiver, a 30 dB coupling loss is assumed between receiver and transmitter: 

Spurious Level – MCL < Thermal Noise – 7 dB

For protection of receiver: MCL (Minimum Coupling Loss) = 30 dB

Noise Figure of the BS receiver:
NF = 5 dB

Spurious Level < Thermal Noise + MCL – 7 dB = kTo + NF + MCL – 7 dB =  

= –174dBm/Hz + 5dB + 30dB – 7dB = -146 dBm/MHz

Spurious Level < –96 dBm/100 kHz 
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5.2
Frequency bands

UTRA/FDD is designed to operate in either of the following paired bands;

(a) 1920 – 1980MHz:
Up-link (Mobile transmit, base receive)


2110 – 2170MHz:
Down-link (Base transmit, mobile receive)

(b)* 1850 – 1910MHz:      Up-link (Mobile transmit, base receive)

       1930 – 1990MHz:       Down-link (Base transmit, mobile receive)



* Used in Region 2

Additional allocations in ITU region 2 are FFS.

Deployment in other frequency bands is not precluded.

5.3
Tx–Rx frequency separation

(a) The minimum transmit to receive frequency separation is 134.8 MHz and the maximum value is 245.2 MHz  and all UE(s) shall support a TX –RX frequency separation of 190 MHz when operating in the paired band defined in sub-clause 5.2(a).
(b) UTRA/FDD can support both fixed and variable transmit to receive frequency separation. 

(c) When operating in the paired band defined in sub-clause 5.2(b), all UE(s) shall support a TX – RX frequency separation of 80 MHz.

(d) The use of other transmit to receive frequency separations in existing or  other frequency bands shall not be precluded.

5.4
Channel arrangement

5.4.1
Channel spacing

The nominal channel spacing is 5 MHz, but this can be adjusted to optimize performance in a particular deployment scenario. 

5.4.2
Channel raster

The channel raster is 200 kHz, which means that the center frequency must be an integer multiple of 200 kHz. 

5.4.3
Channel number

The carrier frequency is designated by the UTRA Absolute Radio Frequency Channel Number (UARFCN). The value of the UARFCN in the IMT2000 band is defined as follows;

Table 1: UTRA Absolute Radio Frequency Channel Number
Uplink


Nu = 5 * (Fuplink MHz)
0.0 MHz   Fuplink   3276.6 MHz 
where Fuplink is the uplink frequency in MHz

Downlink


Nd = 5 *  (Fdownlink MHz)
0.0 MHz   Fdownlinkz 

where Fdownlink is the downlink frequency in MHz

6.6.3.2.
Protection of the BS receiver

This requirement may be applied in order to prevent the receiver of the BS being desensitised by emissions from the BS transmitter which are coupled between the antennas of the BS. This is measured at the transmit antenna port.

6.6.3.2.1
Minimum Requirement

The power of any spurious emission shall not exceed:

Table 6.10: BS Spurious emissions limits for protection of the BS receiver

Band
Maximum Level
Measurement Bandwidth
Note

1920 – 1980MHz
For operation in Frequency Bands defined  in sub-clause 5.2(a)
-96 dBm
100 kHz


1850-1910 MHz
For operation in Frequency Bands defined in sub-clause 5.2(b)
-96 dBm
100kHz


6.6.3.6

Co-existence with services in adjacent frequency bands

This requirement may be applied for the protection in bands adjacent to 2110-2170 MHz, as defined in sub-clause 5.2(a) and 1930-1990 MHz, as defined in sub-clause 5.2(b) in geographic areas in which both an adjacent band service and UTRA are deployed.

6.6.3.6.1
Minimum requirement

The power of any spurious emission shall not exceed:

Table 6.16: BS spurious emissions limits for protection of adjacent band services

Band 
(f)
Maximum Level
Measurement Bandwidth
Note

2100-2105 MHz
For operation in frequency bands as defined in sub-clause 5.2(a)
-30 + 3.4 ( (f - 2100 MHz) dBm


1 MHz 


2175-2180 MHz
For operation in frequency bands as defined in sub-clause 5.2(a)
-30 + 3.4 ( (2180 MHz - f) dBm
1 MHz


1920-1925 MHz

For operation in frequency bands as defined in sub-clause 5.2(b)
-30 + 3.4 ( (f – 1930 MHz) dBm
1 MHz


1995-2000 MHz

For operation in frequency bands as defined in sub-clause 5.2(b)
-30 +3.4 ( (2000 MHz – f) dBm
1 MHz


7.5

Blocking characteristics

The blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted  interferer on frequencies other than those of the spurious response or the adjacent channels; without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. 

7.5.1

Minimum requirement

The static reference performance as specified in clause 7.2.1 should be met with a wanted and an interfering signal coupled to BS antenna input using the following parameters.

Table 7.3(a) : Blocking performance requirement for operation in frequency bands in sub-clause 5.2(a)
Center Frequency of Interfering Signal
Interfering Signal Level
Wanted Signal Level
Minimum Offset of Interfering Signal
Type of Interfering Signal

1920 – 1980 MHz
-40 dBm
<REFSENS> + 6 dB
10 MHz
WCDMA signal with one code

1900 – 1920 MHz

1980 – 2000 MHz
-40 dBm
<REFSENS> + 6 dB
10 MHz
WCDMA signal with one code

<1900,

> 2000 MHz
-15 dBm
<REFSENS> + 6 dB
(
CW carrier

Table 7.3(b) : Blocking performance requirement for operation in frequency bands in sub-clause 5.2(b)

Center Frequency of Interfering Signal
Interfering Signal Level
Wanted Signal Level
Minimum Offset of Interfering Signal
Type of Interfering Signal

1850 – 1910 MHz
- 40 dBm
<REFSENS> + 6dB
10 MHz
WCDMA signal with one code

1830 – 1850 MHz

1910 – 1930 MHz
-40 dBm
<REFSENS> + 6dB
10 MHz
WCDMA signal with one code

1 MHz – 1830 MHz

1930 MHz – 12750 MHz
-15 dBm
<REFSENS> + 6dB
 (
CW carrier
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6.6.3.7

Co-existence with UTRA-TDD

6.6.3.7.1
Operation in the same geographic area

This requirement may be applied to geographic areas in which both UTRA-TDD and UTRA-FDD are deployed.

6.6.3.7.1.1
Minimum Requirement

The power of any spurious emission shall not exceed:

Table n: BS Spurious emissions limits for BS in geographic coverage area of UTRA-TDD

Band
Maximum Level
Measurement Bandwidth
Note

1900 – 1920 MHz
-52 dBm
1 MHz


2010 – 2025 MHz
-52 dBm
1 MHz


6.6.3.7.2
Co-located base stations

This requirement may be applied for the protection of UTRA-TDD BS receivers when UTRA-TDD BS and UTRA FDD BS are co-located.

6.6.3.7.2.1
Minimum Requirement

The power of any spurious emission shall not exceed:

Table n: BS Spurious emissions limits for BS co-located with UTRA-TDD

Band
Maximum Level
Measurement Bandwidth
Note

1900 – 1920 MHz
–86 dBm
1 MHz


2010 – 2025 MHz
–86 dBm
1 MHz







































































































































































































