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1
Introduction


This paper proposes some additions 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 and also to the chapter "6.6.3 Spurious emissions" of the Radio Transmission and Reception document for UTRA (BS) TDD TS 25.105 v3.0.0 for 3GPP.

In the above mentioned chapters there are subclauses which define the requirements for the spurious emissions to protect co-existing services, e.g. GSM. Therefore it is necessary also to include subclauses which define the spurious emissions for UTRA-FDD in the frequency bands of the UTRA-TDD and vice versa the spurious emissions for UTRA-TDD in the bands of the UTRA-FDD for BS and UE receivers.

2
Discussion


Regarding to spurious emission requirements for UTRA-FDD, the subject of the co-existence with UTRA-TDD is split up into three parts:

1. Protection of UTRA-TDD BS receivers when UTRA-TDD BS and UTRA-FDD BS are co-located.

2. UTRA-TDD and UTRA-FDD are deployed in the same geographic areas:
a.) Protection of UTRA-TDD UE
b.) Protection of UTRA-TDD BS (not co-located, but in the same geographical area as UTRA-FDD).

For the protection of the UTRA-FDD BS regarding spurious emission requirements of UTRA-TDD these cases are to handle vice versa and also split up into three parts:

1. Protection of UTRA-FDD BS receivers when UTRA-FDD BS and UTRA-TDD BS are co-located.

2. UTRA-FDD and UTRA-TDD are deployed in the same geographic areas:
a.) Protection of UTRA-FDD UE
b.) Protection of UTRA-FDD BS (not co-located, but in the same geographical area as UTRA-TDD).

First  the case of  protection of UTRA-TDD receiver against spurious emissions of UTRA-FDD BS is considered. If there is a difference in the case of protection of UTRA-FDD receiver against spurious emissions of UTRA-TDD BS, additional notes and derivations are added.

Measurement bandwidth:

Since a measurement or reference bandwidth of 1MHz for frequencies above 1 GHz is recommended by the ITU-Recommandation for Spurious emissions in chapter 4.1[1] this value will be used in this proposal.

2.1
Co-located base stations


Following inequation 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

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

Noise Figure of the BS receiver:
NF = 5dB

Spurious Level < Thermal Noise + MCL = kTo + NF + MCL =  –174dBm/Hz + 5dB + 30dB

Spurious Level < –79dBm/1MHz (= –139dBm/Hz)

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.

In the RF System Scenario Specification the MCL between BS and UEs are defined as follows: (see 5.1.4.1 in [3])

· 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 before in point 2.1 this leads to a requirement:

Spurious Level < –52dBm/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] 

The same derivation as in point 2.1 leads to a requirement:

Spurious Level < –25dBm/1MHz
2.3
Implications to the requirements of RF filtering for BS FDD 


The highest requirement for spurious emissions above is in case of co-located basestations with a spurious level of ‑79dBm/1MHz. When we take a look to the frequency bands of FDD and TDD and the spurious emission requirements, the following can be seen concerning to the RF filtering requirements for the FDD BS transmitter:

In the present UTRA BS FDD specification for spurious emission of 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 [2]. A spurious level of –79dBm/ 1MHz (= ​–89dBm/100kHz) for the first TDD-band from 1900 to 1920MHz (TDD1), as we propose it for the co-located case, does not imply an 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. However, a look on recent 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 more than 62dB in the stoppband 20MHz beside the center frequency of the transmission band is usual. With a sideband noise attenuation of  90dBc/100kHz
 at a frequency offset of 1,6MHz from transmit carrier which is also a usual figure for a baseband transmitter design and a transmit power of 43dBm (20W) a spurious level  of  ‑109dBm/100kHz can be derived. This is 17dB below the proposed maximum spurious level of ​–89dBm/100kHz (= ‑79dBm/1MHz), i.e. from implementational point of view no additional requirement is applied.

2.4
Implications to the requirements for RF filtering for BS TDD

The derived values for the spurious levels for the protection of the UTRA TDD receiver are valid vice versa for the protection of the UTRA FDD receiver in the FDD uplink band for BS and in the FDD downlink band for UEs.  In the case of RF filtering requirements for BS TDD this is more critical due to the given spectrum allocation (TDD adjacent to FDD). 

Estimation of possible spurious emissions from a TDD transmitter to the BS FDD receive band:

The following  parameter can be used:

Minimum frequency offset from a TDD-channel transmit/receive-frequency: (f = 12.5 MHz 

Transmit power: +43 dBm

Parameters from implementational point of view:

Sideband Noise: 90dBc/100kHz at (f = 1.6 MHz (typical value, e.g. for DCS1800 basestations)

Noise from intermodulation: negligible

If a filter is used as described in [5] the following attenuations can be reached:

a = 30dB at  (f = ( 3 MHz

a = 70dB at  (f = ( 6 MHz

This assumptions leads to the following spurious levels:

​–77dBm/100kHz at  (f = ( 3 MHz

–117dBm/100kHz at  (f = ( 6 MHz

This means that at frequency offset of  (f = 12.5 MHz from the carrier frequency the spurious emission requirement of ​ –89dBm/100kHz (= –79dBm/1MHz) for co-located base stations will be clearly fullfilled. The filter described in [5] is only necessary in the case of co-location.

3
Conclusion

3.1
Spurious emission requirements for BS FDD

A requirement for the spurious emission of –79dBm/1MHz is proposed for the two TDD-bands: TDD1 (1900 – 1920MHz) and TDD2 (2010 – 2025MHz) in the case of co-location of UTRA-FDD BS and UTRA-TDD BS.

Of the two spurious level requirements 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 more stringent limit and is to be considered for the requirement.   

Therefore a requirement for the spurious emission of ​–52dBm/1MHz is proposed for the two TDD-bands in geographic areas in which both UTRA-TDD and UTRA-FDD are deployed. (See fig.1)
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Fig.1: Spurious emission requirements of UTRA FDD BS for co-existence with UTRA TDD over frequency

3.2
Spurious emission requirements for BS TDD

A requirement for the spurious emission of –79dBm/1MHz is proposed for the UTRA FDD uplink band (1920 – 1980MHz) in the case of co-location of UTRA-TDD BS and UTRA-FDD BS.

 A requirement for the spurious emission of ​–52dBm/1MHz is proposed for the UTRA FDD downlink band (receive band for UTRA FDD UEs) in geographic areas in which both UTRA-TDD and UTRA-FDD are deployed. 

A requirement for the spurious emission of ​–25dBm/1MHz is proposed for the UTRA FDD uplink band (receive band for UTRA FDD BS) in geographic areas in which both UTRA-TDD and UTRA-FDD are deployed, but the BS are not co-located. (See fig.2)
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Fig.2: Spurious emission requirements of UTRA TDD BS for co-existence with UTRA FDD over frequency

4
References

[1]  Recommendation ITU-R SM.329-7, Spurious emissions, ITU

[2]  Panasonic (Matsushita), NTT DoCoMo, NEC, Fujitsu; “BS spurious emissions”, 3GPP RAN WG4 Tdoc (99) 284

[3]  Specification TS 25.942 v2.0.0 TS RAN WG4 RF System Scenarios

[4]  SMG2 UMTS L1 Tdoc 41/99 "Coupling loss Analysis for UTRA TDD – additional results II including  micro cell results"

[5]  Siemens, "Addditional information on RF filter implementation as given in WG4 Tdoc 482/99", 3GPP RAN WG4 Tdoc (99) 685

3GPP TSG-RAN WG4 #9
Document
R4-99840

Bath, UK, 7-10 December 1999

e.g. for 3GPP use the format  TP-99xxx 

or for SMG, use the format  P-99-xxx







CHANGE REQUEST
Please see embedded help file at the bottom of this
page for instructions on how to fill in this form correctly.




 25.104
CR

Current Version:
3.0.0








GSM (AA.BB) or 3G (AA.BBB) specification number (

( CR number as allocated by MCC support team



For submission to: 
RAN #6
for approval
X

strategic

(for SMG

list expected approval meeting # here (
for information


non-strategic

use only)





Form: CR cover sheet, version 2 for 3GPP and SMG        The latest version of this form is available from: ftp://ftp.3gpp.org/Information/CR-Form-v2.doc



Proposed change affects:
(U)SIM

ME

UTRAN / Radio
X
Core Network


(at least one should be marked with an X)



Source:
Siemens AG
Date: 
25/11/99



Subject:
BS Spurious Emission Requirements for Co-Existence UTRA-FDD/ UTRA-TDD



Work item:




Category: 
F
Correction

Release: 
Phase 2



A
Corresponds to a correction in an earlier release


Release 96


(only one category 
B
Addition of feature
X

Release 97


shall be marked
C
Functional modification of feature


Release 98


with an X)
D
Editorial modification


Release 99
X





Release 00




Reason for 
change:

Necessity of defining spurious emission requirements in FDD for the frequency bands of TDD.





Clauses affected:
6.6.3



Other specs
Other 3G core specifications

(  List of CRs:


affected:
Other GSM core specifications

(  List of CRs:



MS test specifications

(  List of CRs:



BSS test specifications

(  List of CRs:



O&M specifications

(  List of CRs:




Other 
comments:
Based on 3GPP WG4 Tdoc (99) 840

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
–79 dBm
1 MHz


2010 – 2025 MHz
–79 dBm
1 MHz
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6.6.3.4

Co-existence with  UTRA-FDD

6.6.3.4.1
Operation in the same geographic area

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

6.6.3.4.1.1
Minimum Requirement

The power of any spurious emission shall not exceed:

Table 6.9: BS Spurious emissions limits for BS in geographic coverage area of UTRA-FDD

Band
Maximum Level
Measurement Bandwidth
Note

1920 – 1980 MHz
-25 dBm
1 MHz


2110 – 2170 MHz
-52 dBm
1 MHz


6.6.3.4.2
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.

6.6.3.4.2.1
Minimum Requirement

The power of any spurious emission shall not exceed:

Table 6.10: BS Spurious emissions limits for BS co-located with UTRA-FDD

Band
Maximum Level
Measurement Bandwidth
Note

1920 – 1980 MHz
-79 dBm
1 MHz


2110 ​– 2170 MHz
-52 dBm,
1 MHz
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� For UEs, a Noise Figure NF = 9dB is assumed.


� Impact of oscillator phase noise and modulator noise are taken into account.
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