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1.
Introduction

Several weeks ago, some in the vendor community recommended that a new power class be applied to both the 1800 and 1900 MHz. UTRA Specification. A CR (R4-010601) was presented at the last RAN 4 meeting intending for Rel 5 to implement UE power class 5. The pertinent operator community has been largely non-supportive but willing to listen to the issues that are presented by those supporting the move to include power class 5 (+18 dBm) in the 1800 and 1900 MHz. bands.

2.
Background

We the above operators are looking to WCDMA to provide efficient high-speed data services and optimized IP Multimedia services at a reasonable complexity of implementation and operation. Despite the efforts of the US administration to identify new spectrum for IMT-2000 services, it is unlikely that this new spectrum will be made available in a short time frame. Any deployment of UTRA in the US is likely to occur in the band currently occupied by the PCS operators (IS136, PCS1900 and IS-95/cdma2000 systems). Initially, to limit the development costs, the UTRA networks will be deployed as an overlay of the existing systems, with the WCDMA cell sites located in the same locations as the existing PCS Base Stations. The viability of this type of deployment relies on the capability of the UTRA network to provide the expected advanced services in most of the area covered by the existing PCS network. In light of this deployment strategy, the performance impact of the newly proposed Class 5 UE is analyzed in section 4 below.

First, the rationale for recommending the new Class 5 UE, as understood from its proponents, is reviewed and commented in the following section.

Although this document has been prepared with the application of WCDMA in the 1900 MHz Band (UTRA Band II) in mind, it is believed that the arguments presented below are equally applicable to the 1800 MHz Band (UTRA Band III)

3.
Reasoning for recommending a lower power class

3.1
UTRA will probably be implemented in the UTRA Band I in Japan with UE capable of 24 dBm (Class 3) and in Europe with UE capable of 21 dBm (Class 4). In both cases, the duplex spacing  between uplink and downlink frequency bands is 190 MHz (1920-1980 MHz Uplink, 2110-2170 MHz downlink).

3.2
Some Class 5 proponents have argued that a completely new Power Amplifier (PA) is required to operate in the North American PCS Band (1850-1910 MHz) and would most likely be identical to the PA used for UTRAN deployment in the DCS1800 Band (1710-1785 MHz).

Our investigation has shown that a number of WCDMA RF component vendors have derived their UTRAN Band I UE Power Amplifiers from the PA’s developed for their IS-95 product line which have been commercially available for more than 5 years.

These PA’s are usually providing 28-29 dBm output power for IS-95 applications, but backed off to deliver 26-27 dBm at the higher UTRAN Band I for improved linearity and to take advantage of the higher duplex separation and lower duplex filter losses (<2dB).

Because these PA’s were initially developed to operate in the PCS band, we do not see any reason to believe that a PA developed for the UTRAN Band II (PCS Band) and using the same design would not be able to deliver at least the same power as for the UTRAN Band I (~26-27 dBm).

3.3
Other Class 5 proponents have argued that the duplex spacing for the 1800 and 1900 Bands (respectively 95 and 80 MHz) will induce significantly more losses than the Band I duplex spacing (190 MHz).

We agree that this will most likely be true. However, IS-95 Handsets have been using duplexers with similar rejection constraints as UTRAN for quite some time now. Typical IS-95 duplexer losses are in the range 3-4 dB compared to ~2 dB or lower for a typical UTRAN Band I duplexer.

Based the previous analysis regarding the expected Band II PA output power (26-27 dBm) and assuming that UTRAN Band II UE’s can use similar duplexers as for IS-95 (3-4 Tx Losses), we do not see any valid justification for the new UTRAN Class 5 UE (18 dBm output power). Note that all the figures presented above take into account the variations induced by the environmental conditions.

4.
PERFORMANCE IMPACT OF THE NEW UE CLASS 5

4.1
For high speed data services, the system performances in terms of coverage and capacity are essentially driven by the Uplink performances.

Reducing the UE transmit power by 3 dB will result in an equivalent loss on the uplink budget. In a first simplified approximation that would represent an 18% range reduction or 32% reduction in the coverage area at the same service level.

In other words, in order to keep the same service level as with a 21 dBm capable UE, the number of sites has to be increased by 32%.

4.2
As explained above, the objective of the PCS operators will most likely be to use the same site location for their WCDMA deployment as for their PCS network.

Under this assumption, it is interesting to look at the impact of introducing WCDMA with Class 5 UE’s from the service level or from a capacity perspective.

Figure 1 below shows the variation of the cell range, expressed in maximum propagation losses as a function of the total data throughput using 21 dBm and 18 dBm UE output power. As expected the two curves are offset by 3dB.
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Figure 1: Typical Cell Range as a function of the Data Throughput (21 vs 18 dBm UE)

Looking at the actual total data throughput for a given cell range (137.7 dBm in this case), we see that the reduction in UE transmit power has a dramatic impact (-67%) on the actual system throughput as shown in the previous figure and in the following.
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Figure 2: System throughput for a Cell Range corresponding to 137.7 dB losses

Note that the selected range in the previous figure would normally correspond to the typical GPRS service range under the same assumptions.

4.3
The recommendation for power Class 5 will be specified with +/- 2dB accuracy. When the measurement tolerance of +/- 1dB is added in, it is possible to be in the +15 dBm area of UE output power and still be within the specification. Unfortunately, our experience has shown that the UE transmit power has been getting closer to the authorized lower bound as the size of the handset is getting smaller (handset volume and transmit power are shrinking together). The following figure is equivalent to Figure 1 with an actual transmit power of 15 dBm instead of 18 dBm. It shows that it is not possible to provide single code 384 kbit/s data service at the same range as before with a 15 dBm UE.
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Figure 3: Typical Cell Range as a function of the Data Throughput (21 vs 15 dBm UE)

4.4
Finally, it is critical to note that 1XRTT (IS-95 based) handsets are specified and designed to operate at 23 dBm transmit power.  

Mandating the use of 18 dBm Class 5 UE for deployment of WCDMA in North America would put UTRAN in a dramatic competitive disadvantage compared to 1XRTT service providers.

5.
Conclusions

5.1
We have analyzed the rationale behind the UE Class 5 proposed for UTRAN deployment in the Band II and III. Although we agree that the smaller duplex spacing in those bands will introduce additional losses on the transmit path, we believe that the technology exists to design optimized RF components for these 2 bands without being constrained to reduce the UE transmit power to 18 dBm.

5.2
If WCDMA is deployed in the UTRAN Band II and Band III using Class 5 UE’s, the performance impact would be so dramatic that it would threaten the commercial viability of UMTS as a 3G solution in North America.

5.3
Mandating the use of Class 5 UE’s for deployment of WCDMA in North America would put UTRAN in a competitive disadvantage compared to cdmaOne/cdma2000 service providers.

5.4
We do not believe that the proponents of the Class 5 UE have fully demonstrated the need for this new UE Class. Consequently, we propose to reject the related CR’s. 

End 
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