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1. Introduction

BS modulation accuracy requirements for 64QAM modulated codes were discussed in RAN4#42. New Relative Code Domain Error requirement was proposed in [1]. 

This document continues the discussion in this area taking also testing aspects into account.
2. Background
It was shown in [1] that in case of multi-code configurations a composite EVM is not necessarily a meaningful metrics for signal quality. Composite EVM, if defined for signals including 64QAM modulated codes, would set unnecessarily tight CDE requirement on the QPSK and 16QAM modulated codes. Composite EVM requirement need to be set according to worst case despite of the modulation used in transmission.
For PCDE it was shown in [1] that current requirement applies not only to used codes, but also to unused codes. As shown earlier with UE modulation accuracy discussions, the latter aspect is not very meaningful from system performance point of view.
Existing EVM and PCDE requirements for QPSK and 16QAM were proposed to remain as today to serve their purpose for the legacy implementation and testing according to earlier releases. 
As a conclusion it was proposed not to add 64QAM to the existing structure of EVM and PCDE requirements, but instead to formulate a single Relative Code Domain Error requirement for 64QAM modulated codes only. With this approach only the active code channels in the composite reference waveform are considered for CDE requirement.
3. Discussion

A composite EVM requirement does not guarantee that all 64QAM modulated codes have the required TX SNR, as the error energy could be concentrated on a certain 64QAM modulated code. However, a Relative CDE requirement on 64QAM modulated codes will ensure that peak throughputs can be achieved.

An advantage of the RCDE is that a BS using only part of the total code space will have a relaxed equivalent composite EVM requirement (assuming the clipping noise is equally distributed across the code domain), as the error energy on unused codes is not visible in the RCDE while it is visible in the composite EVM.

Further considerations are needed how to interpret core specification (TS25.104) and test specification (TS25.141) in case there are 64QAM modulated codes in TX signal. To cover also composite requirement for all conditions in core specification we propose following:
· General requirement for composite-EVM including 64QAM codes, only the 17% / 12.5 % requirements apply just as today in TS25.104.

· No need to have separate EVM test for composite-EVM requirement in TS25.141.
· New RCDE requirement, test and test model are specified for 64QAM modulated codes only. Numerical value for the RCDE requirement need to be determined by further system analysis.
Text proposal to introduce RCDE requirement in TS25.104 was presented in [1]. Corresponding text proposal for TS25.141 is shown in the Annex A of this document. Definition, purpose, method and procedure are introduced in line with existing tests. New Test Model 6 is introduced for test on RCDE. TM 5 on EVM for BS supporting 16QAM has been used as a basis. Spreading codes and timing offsets are the same as in TM5 but level settings have been adjusted. The intention is to set power for HS-PDSCH and DPCH so that power and code-domain are matched. 50% of code space and power has been allocated to 64QAM modulated codes. In this way the RCDE requirement can be easily related to an equivalent composite EVM requirement. Power levels in TM6 have been proposed as following:
- 4 common channels, 18.4% power allocation

- 2 HS-SCCH codes, 4% power allocation
- 8 HS-PDSCH codes for 64QAM with the level P-12dB, 50.5% power allocation for 64QAM

- 30 DPCH codes, 27.1 % power allocation.
The need for lower code allocations for 64QAM are FFS. 
4. Summary and Conclusions

We propose the following approach with BS modulation accuracy requirement for 64QAM:
· Current EVM requirements for QPSK and 16QAM remains in specification. No new EVM requirement for 64QAM. 

· Existing PCDE remains in specification. Additionally new relative CDE requirement and TM 6 are specified for 64QAM modulation only.  

Proposed changes in test specification TS 25.141 are illustrated in Annex A.

5. References

[1] R4-070029, BS modulation accuracy requirements in case of 64QAM for HSDPA, Nokia
Annex A. Proposed changes in TS 25.141
6.1.1.4B
Test Model 6

This model shall be used for tests on:

-
Relative CDE for base stations supporting HS-PDSCH transmission using 64QAM modulation

Each HS-PDSCH is modulated by 64QAM.
Table 6.6E: Test Model 6 Active Channels
	Type
	Number of Channels
	Fraction of

Power (%) 
	Level setting (dB)
	Channelization Code
	Timing offset (x256Tchip)

	P-CCPCH+SCH
	1
	7.9
	-11
	1
	0

	Primary CPICH
	1
	7.9
	-11
	0
	0

	PICH
	1
	1.3
	-19
	16
	120

	S-CCPCH containing PCH (SF=256)
	1
	1.3
	-19
	3
	0

	DPCH

(SF=128)
	30
	27.1 in total
	see table 6.6F
	see table 6.6F
	see table 6.6F

	HS-SCCH
	2
	4 in total
	see table 6.6G
	see table 6.6G
	see table 6.6G

	HS-PDSCH (64QAM)
	8
	50.5 in total
	see table 6.6H
	see table 6.6H
	see table 6.6H

	


Table 6.6F: DPCH Spreading Code, Timing offsets and level settings for Test Model 6
	Code (SF=128)
	Timing offset (x256Tchip)
	Level settings

(dB) (30 codes)

	15
	86
	[-17]

	23
	134
	[-17]

	68
	52
	[-18]

	76
	45
	[-19]

	82
	143
	[-21]

	90
	112
	[-18]

	5
	59
	[-20]

	11
	23
	[-22]

	17
	1
	[-20]

	27
	88
	[-23]

	64
	30
	[-21]

	72
	18
	[-19]

	86
	30
	[-21]

	94
	61
	[-25]

	3
	128
	[-24]

	7
	143
	[-23]

	13
	83
	[-24]

	19
	25
	[-22]

	21
	103
	[-18]

	25
	97
	[-18]

	31
	56
	[-20]

	66
	104
	[-23]

	70
	51
	[-22]

	74
	26
	[-21]

	78
	137
	[-24]

	80
	65
	[-23]

	84
	37
	[-22]

	88
	125
	[-22]

	89
	149
	[-22]

	92
	123
	[-21]


Table 6.6G: HS-SCCH Spreading Code, Timing offsets and level settings for Test Model 6
	Code (SF=128)
	Timing offset (x256Tchip)
	Level settings

(dB) 

	9
	0
	[-15]

	29
	0
	[-21]


Table 6.6H: HS-PDSCH Spreading Code, Timing offsets, level settings for Test Model 6
	Code (SF=16)
	Timing offset (x256Tchip)
	Level settings

(dB) (8 codes)

	4
	0
	[-12]

	5
	0
	[-12]

	6
	0
	[-12]

	7
	0
	[-12]

	12
	0
	[-12]

	13
	0
	[-12]

	14
	0
	[-12]

	15
	0
	[-12]


-- NEXT MODIFIED SECTION --
6.7.4
Relative Code Domain Error

6.7.4.1
Definition and applicability

The Relative Code Domain Error is computed by projecting the error vector (as defined in 6.7.1) onto the code domain. Only the active code channels in the composite reference waveform are considered for this requirement. The Relative Code Domain Error for every active code is defined as the ratio of the mean power of the projection onto that code, to the mean power of the active code in the composite reference waveform. This ratio is expressed in dB. The measurement interval and averaging method are TBD.
The requirement for Relative Code Domain Error is only applicable for 64QAM modulated codes.
See Annex E of this specification for further details.
6.7.4.2
Minimum requirement

The minimum requirement is in TS 25.104[1] subclause 6.8.3A.1.

6.7.4.3
Test Purpose 

It is the purpose of this test to verify that the Relative Code Domain Error is within the limit specified by 6.7.4.2.
6.7.4.4
Method of test

6.7.4.4.1
Initial conditions

Test environment: 


normal; see subclause 4.4.1.

RF channels to be tested: 
B, M and T; see subclause 4.8

1)
Connect the measurement equipment to the BS antenna connector as shown in Figure B.2 annex B. 

2)
Channel configuration defined in subclause 6.1.1.4B Test model 6 shall be used.

3)
Set BS frequency.

4)
Start BS transmission at maximum output power.

6.7.4.4.2
Procedure

1)
Measure Relative code domain error according to annex E. The measurement shall be performed on all 15 slots of the frame defined by the test model and averaged as specified in clause 6.7.4.1.
6.7.4.5
Test requirement

The Relative Code Domain Error for 64QAM modulated codes shall not exceed [TBD] dB.
NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F. 
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