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1. Introduction
There have been a number of discussions in previous RAN4 meetings about the code domain error and code power error specifications.  Currently we have no applicable code domain specifications on HSUPA transmissions. The current EVM requirement is 17.5% (15 dB).  R4-060582 [1] proposes specifications for code power error, while R4-060469 [2] highlights the difficulties in extending a 15 dB requirement to a code domain error specification.  For high values of CCPR (as defined in [2]), the code domain errors are much higher for severe HSUPA cases than for Release 99 cases even though the UE EVM performance is the same.  
In [1], a code power error specification is proposed that covers all channel cases for CCPR less than or equal to 20 dB.  No code power error specification is proposed for CCPR greater than 20 dB, and we believe that is appropriate, as channels with high CCPR also exhibit high code domain errors 

In [2] it was proposed that channel combinations with high CCPR be eliminated from the specification.  Note the definition of CCPR in [2] is equal to Nominal CDP Ratio in [1], except for a sign change. This paper will propose criteria for eliminating channel combinations and a code domain error value that should be achievable by any channel combination not eliminated.
2. Conditions for channel combination elimination

So as not to severely restrict the available channel combinations, a simple beta criteria is proposed.  For a given beta set 1, 2 …n, the ratio of any two betas, x/y, must always be less than or equal to 168/15.  Any channel combination that produces any beta ratios larger than 168/15 would be disallowed under this proposal.  Low value betas in a channel set definition would be increased to the largest quantized value necessary to meet the requirements for a valid channel set.  The criteria still allows the use of the highest currently defined E-DPDCH beta ratio as long as the lower valued betas are increased as necessary.
3. SImulation results
The UE composite EVM is a result of the contributions of several different degradations.  For this study a distribution of errors was used resulting in a composite EVM of approximately 17.5%.  Other distributions are certainly possible, and equally valid, but we do not believe any realistic choice of error distribution will fundamentally affects the results.  The chosen distribution is shown in Table 1.

	Degradation
	EVM due to Degradation

	Quadrature distortion
	[a] %

	Filtering Distortion
	[b] %

	LO Noise Profile
	[c] %

	Non-Linearity
	[d] %

	Thermal Noise Floor
	[d] %

	Other contributions 
	[e] %


Table 1:  Example UE Error Distribution
Two HSUPA signal cases were studied; representative of situations in which the code channel power ratios are high, but the channel set still meets the beta ratio criteria for a valid channel set as described above.  The code channel power ratio (CCPR) is defined as in [2]:
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The standard RRC 12.2 kHz voice signal is also shown for comparison.  The channel configurations are shown in Table 2.  The EVM and Peak CDE (code channel with the highest CDE) results are shown in Table 3.  Note that the CDE is the Code Domain Error for any given channel in the desired set of code power channels.  It is defined as the ratio of the reference power on a given code channel to the error power projected onto that same code channel.
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Table 2:  Simulation Signal Cases

	Signal #
	Max CCPR (dB)
	EVM (%)
	Peak CDE (dB)

	1
	27.0
	17.1
	14.6

	2
	24.2
	16.4
	11.2

	3
	6.5
	16.3
	32.4


Table 3:  EVM and CDE Results
These results illustrate that with the channel combination restrictions described earlier, it is still possible to hold Peak CDE above 10 dB.  Further restriction of the channel cases would allow for a tighter requirement.
4. cONCLUSION
The recommended criteria for disallowing a channel combination is given a beta set 1, 2, …n, the ratio of any two betas, x/y, must always be less than or equal to 168/15.  For any allowed channel combination, the Peak Code Domain Error should be [10] dB. We welcome the view of other companies in order to progress the requirements in this area
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