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1. Introduction
The proposal in [1] for E-DCH modulation accuracy can be summarized as follows:

· The code domain error (CDE) of any wanted code shall be less than -10 dB. This is equivalent in linear units to 31.6% code EVM.
· The CDE only applies for signals where the relative beta values of all the codes is ≤168/15 - i.e. the highest to lowest code difference is < 21 dB

The consequences of this new requirement on the UE depends very much on the specific choice of code channels and their nominal levels. The new proposal removes some of the more extreme channel combinations allowed in the core spec e.g. the possible 45 dB relative CDP, but in its current from there are no further restrictions local to the requirement.

In real operation of E-DCH the actual choice of code channels and powers will be significantly more limited than the core requirements may allow, however if we analyze the new proposal for CDE without any further constraints than the 168/15 relative beta factors it can be shown that the -10 dB CDE which applies per code can result in a significant tightening of the existing 17.5% composite EVM requirement.
2. Analysis of worst case code mix

The worst case code mix in terms of stressing the new 168/15 CDP limit is a seven code signal where six of the codes are at -7.79 dB and the seventh code is 21 dB lower at -28.77 dB. The new requirement of -10dB CDE per active code would put a noise threshold for the lowest code at -38.77 dB.

For ease of analysis we will assume the EVM is based on Gaussian noise and therefore evenly distributed in the code domain. With this assumption that the code noise floor is flat, we can interpolate what -38.77 dB CDP looks like as a composite EVM for the different spreading factors.

	SF
	CDP
	Req CDE
	Comp EVM

	1
	-28.7717
	-38.7717
	1.15%

	2
	-28.7717
	-38.7717
	1.63%

	4
	-28.7717
	-38.7717
	2.30%

	8
	-28.7717
	-38.7717
	3.26%

	16
	-28.7717
	-38.7717
	4.61%

	32
	-28.7717
	-38.7717
	6.52%

	64
	-28.7717
	-38.7717
	9.22%

	128
	-28.7717
	-38.7717
	13.03%

	256
	-28.7717
	-38.7717
	18.43%


Table 1: Composite EVM as a function of required CDE
It can be seen from the above analysis that only for SF=256 does this new requirement for -10 dB CDE and 168/15 beta factors not tighten the existing requirement for 17.5% composite EVM.

In practise however the CDE is not evenly distributed in the code domain and the simple assumption that the CDE noise floor represents the floor for any specific code is not a safe assumption. Therefore the predicted composite EVM figures above that would allow the -10 dB CDE to pass are likely to be insufficient. Even a small code-specific spur would make achieving -10 dB CDE for a code at -28.77 dB highly unlikely.
3. Allowing for a CDP noise floor
It is clear from the above analysis that an allowance needs to be made for the noise floor in the code domain which is consistent with the existing 17.5%^ composite EVM.

	SF
	EVM
	CDP noise floor
	Proposed CDP noise floor limit

	1
	17.5%
	-15.1392
	-12.1392

	2
	12.4%
	-18.1495
	-15.1495

	4
	8.8%
	-21.1598
	-18.1598

	8
	6.2%
	-24.1701
	-21.1701

	16
	4.4%
	-27.1804
	-24.1804

	32
	3.1%
	-30.1907
	-27.1907

	64
	2.2%
	-33.201
	-30.201

	128
	1.5%
	-36.2113
	-33.2113

	256
	1.1%
	-39.2216
	-36.2216


Table 2: proposed CDP noise floor as a function of 17.5% EVM for different spreading factors
From table 2 we can see the likely noise floor due to an even distribution of noise at 17.5% EVM. Allowing for some variation of the distribution, a realistic CDP noise floor could be set 3dB higher.
4. Conclusion

Any new requirements on code-specific modulation accuracy need to take into account the spreading factor and the wanted code power.
Without further guidance it would be possible for a test case based on the requirement in [1] to use channel combinations that are allowed in the core requirements but not sensible from a system operation point of view or feasible for the UE to meet.

The CR in [2] proposes a more relaxed approach where the CDP applicability limit is -20 dB rather than -28.77 dB. Furthermore the CDE limit of -10 dB is further relaxed based on spreading factor by a CDP noise floor 3dB above a 17.5% EVM evenly distributed in the code domain.
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