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1 Introduction


This paper proposes some addition to the chapter "6.6.3 Spurious emissions" of the Radio Transmission and Reception document for UTRA (BS) FDD TS 25.104 v3.0.0 for 3GPP.

In the above mentioned chapter there are subclauses which define the requirements for the spurious emissions to protect  co-existing services. Therefore it is necessary to include also a subclause which defines the spurious emissions in the frequency bands of the UTRA-TDD.  

2 Discussion


The subject of the co-existence with UTRA-TDD regarding the spurious emission requirements is split up into three parts. The first one deals with the protection of UTRA-TDD BS receivers when UTRA-TDD BS and UTRA-FDD BS are co-located. The second one treats the case of geographic areas in which both UTRA-TDD and UTRA-FDD are deployed. There are two additional subclauses: Protection of UTRA-TDD UE and protection of UTRA-TDD BS (not co-located, but in the same geographical area as UTRA-FDD).

2.1 Co-located base stations


Following inequation for the BS TDD receiver is the starting point to derive the spurious level for the FDD BS transmitter in the case of co-located base stations: 

Spurious level – MCL < Thermal noise

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

Spurious level < Thermal noise + MCL = –174dBm/Hz + 30dB

Spurious level < –94dBm/100kHz (= –144dBm/Hz)

This derivation is identical with the one which is made for the protection of the FDD BS receiver [1]. And so also the value of -94dBm/100kHz is the same as for the protection of the FDD BS receiver from the FDD BS transmitter emissions. See chapter 6.6.3.2 in [3].

2.2 Operation in the same geographic area

2.2.1 Protection of UTRA -TDD UE Receiver


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

In the RF System Scenario Specification the MCL between BS and UEs are defined as follows: (see 5.1.4.1 in [2])

· 70 dB for the Macrocellular environment 

· 53 dB for the Microcell environment

With the worse case of MCL = 53 dB and the same derivation as in point 2.1 this leads to a requirement for the Spurious level < -71dBm/100kHz. 

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


This 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 2.1 is that in this case the BS 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 76dB.  This value results from a 99-percental coupling loss of 110 dB at 500m cell radius and 2*17dB antenna gain. [4] 

With the same derivation as in point 2.1 this leads to a requirement for the Spurious level < -48dBm/100kHz.

2.3 Implications to the requirements for RF filtering for BS FDD 


When  we take a look to the frequency bands for FDD and TDD and the spurious emission requirements following can be seen regarding the RF filtering requirements for the FDD BS transmitter:

In the present specification for the spurious emission for the BS of UTRA FDD a spurious level of -94dBm/100kHz is  required in the FDD Uplink band from 1920 to 1980 MHz for the protection of the BS receiver. The same spurious level for the first TDD-band (TDD1) as we propose it from 1900 to 1920MHz for the co-located case does not implify a intensification of the requirements for the RF filtering since it is further away from the FDD downlink band than the FDD Uplink band. 

At first sight the same proposal for the second TDD-band (TDD2) seems to be an intensification of the requirements for the RF filtering since it is nearer to the FDD downlink band. But a look to actual filter design for basestation transmitters shall weaken this argument: 

For transmit filter characterics of basestations for present mobile communication systems (e.g. PCS, DCS) an attenuation of better than 62dB in the stopband 20MHz beside the transmission band is conventional. With a phase noise of  90dBc/100kHz at a distance of 1,6MHz from the carrier of the transmit carrier which is also conventional for a baseband transmitter design and a transmit power of 43dBm (20W) a spurious level  of ‑109dBm/100kHz can be derived. This is 12dB below the proposed maximum spurious level of -94dBm/ 100kHz, i.e. from implementation point of view no additional requirement is applied.            

3 Conclusion


A requirement for the spurious emission of -94dBm/100kHz is proposed for the two TDD-bands: TDD1 (1900 – 1920MHz) and TDD2 (2010 – 2025MHz) in the case of a co-location of UTRA-FDD BS and UTRA-TDD BS.

From the two requirements of the spurious level for the protection of the UTRA-TDD UE Receiver (2.2.1) and the protection of the UTRA-TDD BS Receiver (2.2.2) in geographic areas in which both UTRA-TDD and UTRA-FDD are deployed, the first one delivers the harder limit and is to be considered for the requirement.   

So a requirement for the spurious emission of ​-71dBm/100kHz is proposed for the two TDD-bands in geographic areas in which both UTRA-TDD and UTRA-FDD are deployed. 
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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 for geographic areas in which both UTRA-TDD and UTRA-FDD are deployed.

[This requirement assumes the scenario described in 25.942.] For different scenarios, the manufacturer may declare a different requirement.

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
-71 dBm
100 kHz


2010 – 2025 MHz
-71 dBm
100 kHz


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.

[This requirement assumes the scenario described in 25.942.] For different scenarios, the manufacturer may declare a different requirement.

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
–94 dBm
100 kHz


2010 – 2025 MHz
–94 dBm
100 kHz




















































































































