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1 Introduction

A new work item has been proposed to allow for FDD WCDMA to operate in the DCS1800 band. In order to accommodate this requirement a number of the specifications parameters in TS25.101 will need to be reviewed. 
One key aspect which will impact the current specification is due to the change in transmit to receive frequency separation for operation in the DCS band. The current UE specifications in TS25.101 are based on a significant larger separation and it would be expected that the duplexer filter losses will be increased for the same physically sized filters. This implies that we may want to review the transmitter power and the receiver sensitivity for the UMTS-1800 band since this is directly dependant on the duplexer performance. 

2 Duplexer filter losses

Filter losses are dependant on the required passband bandwidth and stopband frequency. As the stopband frequency offset decreases the insertion losses will increases. Similarly as the passband bandwidths decrease the filter losses will also increase for the same filter technology, however in this case when this filter is implemented as part of a duplexer increasing the pass band will impact the filter losses. 

In order to understand how some current filters perform the table below is presented for two frequency bands and two typical duplexers although these are not the same filter technology. We would also like to estimate the filter losses for a duplexer designed for the DCS1800 band. The insertion loss will increase because the required passband is higher for the DCS band than the PCS for the same stopband. One way this can be accomplished is to increase the number of poles in the PCS filter to build a DCS filter. A first order approximation is to scale the loss by the ratio of passband bandwidths which is 75/60 =1.25. 

Thus the DCS filter losses become 4.5 dB for Tx and 5 dB for Rx.  (It is recognized that this filter loss estimation technique is not ideal and better techniques can be developed from those experts in the field. Until such an estimate is available it appears that allowing for an extra dB loss in each leg is reasonable.) Thus the filter loss for typical duplexers in the US PCS and IMT2000 FDD bands are given in Table 1 while the filter loss for the DCS band is estimated using this technique.
Table 1 Duplxer loss values

System
Tx

(MHz)
Rx

(MHz)
T to R 

(MHz)
band pass

(MHz)
band sep

(MHz)
IL Tx

(dB)
Il Rx

(dB)

FDD band
1920-1980
2110-2170
190
60
130
1.5
2
· 
PCS band
1930-1990
1850-1910
80
60
20
3.5
4

DCS band
1710-1785
1805-1880
95
75
20
4.5
5

Note Murata duplexer DFYK1R88C1R96HHC is one example of a PCS duplexer with similar loss characteristics.
3 Receive Sensitivity 

The sensitivity of a receiver is directly proportional to the insertion loss in front of the LNA. Assuming that WCDMA will be accomplished in the DCS and PCS bands by a simple frequency scaling. The insertion loss of the Rx side (Il Rx) should be used directly to scale the sensitivity of a WCDMA Rx in the IMT2000 band. The sensitivity of  WCDMA in the PCS band and DCS bands should be 2 dB and 3dB higher respectively than in the IMT2000 FDD band.

Transmit power

At first look the same principle would apply to the Tx power as the Rx sensitivity. In this case the transmit power should be in the PCS band and DCS bands should be 2 dB and 3dB lower respectively than in the FDD band. 

· However the current UE specifications in TS25.101 clause 6.2 allows for a number of different power classes (e.g. 24 and 21 dBm ). Therefore the requirement can already be accommodated in the current specification and no changes would be required for UMTS-1800. 
Working assumption

· Based on the duplexer filter requirements it is proposed that a working assumption for system scenario analysis should be based on the following UE parameters

· UE maximum output power: 
 
21 dBm  

· UE Reference sensitivity DPCH_Ec :
–114 dBm/3.84 MHz for a 12.2 kbps measurement channel
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