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1. Introduction

Some of the transmitter characteristics tests for HS-DPCCH are currently being defined and finalized [1].  Among the other aspects of transmitter characteristics that will be impacted with the addition of HS-DPCCH is out-of-band (ACLR) characteristics.  In [2], implementation impacts (power consumption, size, cost) due to the increase in PAPR were addressed.  This paper re-visits the issue from the ACLR specification point of view. 

2. PAPR increase due to HS-DPCCH

It is well know that multi-code operation increases PAPR of the transmitted waveform.  Fig.1 illustrates the increase in PAPR with the introduction of HS-DPCCH multi-code.  Note that the amount of PAPR increase is highly dependant of all beta factors of each channel-
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. Maximum of approximately 1dB increase in PAPR is observed for the case when DPCCH to DPDCH ratio is large (15/5~15/0) with large 
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.  In comparison for the case where DPCCH to DPDCH ratio equal to 1, approximately 0.6dB increase in PAPR is observed with an addition of HS-DPCCH. (Fig.2)
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Fig. 1 Increase in PAPR@Pr(Peak
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3. Impact on ACLR specification

Non-liner process that resides within transmitter chain contributes to the ACLR degradation. In many cases, non-linearity is dominated by the final amplification stage of an UE transmission when the amplifier is operating near the saturation range. As the PAPR of the amplifier input increases, occurrence of saturation (non-linear behaviour) increases, thus impacting the ACLR characteristics. 

The design consideration for UE is to choose PA operation point (back-off) to fulfil:

1. Operate PA in efficient manner to reduce power consumption.  Most efficient operation region occur near saturation range.  This is in agreement with the statement made in [2].

2. Non-linearity is minimized to improve ACLR.

Fig. 3 shows the additional back-off needed for HS-DPCCH enabled uplink to obtain the same ACLR as in R99/R4 channel.  For the 12.2kbps uplink reference channel with 
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, impact is up to 1dB depending on 
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.  For 
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, additional back-off needed becomes as high as 2.2dB.  Note that the results illustrated here are only shown as an example since the ACLR performance is highly dependant on PA implementation.  The message here is to indicate that UE design criteria will differ depending on the ACLR requirement and test conditions with the presence of HS-DPCCH.
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Fig.3 Additional PA back-off needed with addition of HS-DPCCH (Example)

4. Issues to be discussed

Following issues need to be discussed within RAN4.

· Need for the additional ACLR test under HSDPA operation.  SEMC suggests RAN4 to introduce an additional test. 

· Test condition--
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settings for the new uplink reference channel need to be defined as performance is dependent of these values.  In Release-99 reference channel with single code in each of I/Q branch, 
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 setting is relatively insensitive to PAPR (ACLR). This is not the case for the case where HS-DPCCH is present.  If the same 
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 values were used (
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) for HS-DPCCH test case, minimum requirement will be defined “loosely” as increase in PAPR is relatively small in this region, which may not be desirable from testing perspectives.  If the test were to be defined with larger 
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(15/5, 15/0), ACLR test is performed with the worst-case PAPR by assigning high 
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value.  On the other hand, condition may not be the typical operation point for UE transmitting at the maximum power.

Although SEMC do not have a strong view on this, SEMC would like to avoid unnecessary tight requirement to reduce additional cost imposed for HSDPA capable terminals.  As described in [2], careful consideration for test cases are needed.

· Minimum requirement.  Most logical thing to do is to keep the same requirement as in R99.  Inputs from other companies are appreciated.
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